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matters as professional freedom and loyalty aa it 
ib of voluntary action or the Imitations which 
politioal parties must &ooepb in a demooratio State. 
Discussion, he reiterates, is the vital proceas of the 
life of any organized community, and those actions 
which abolish discussion destroy also the common life. 

There could not well be & better corrective to some 
of the thinking and actions that in the past deoade 
have so impoverished publio life and threatened the 
integrity of our instrtutions, scientific and technical 
as well as others. These wise words on the importance 
of timmg, and Sir Ernest’s appreciation of the value 
of the voluntary agencies in respect of variety and 
spontaneity, are accompanied by full appreciation of 
the need for organized political parties in order 
that parliamentary government may function. He 
sets these, however, in the context of the society 
which the State should serve, and he invokes his 
prinorples of liberty, of equality—as distinot from 
uniformity—and of fraternity, not as isolated themes, 
but to be reconciled with each other and set in the 
context of a dynamio view of justice, joining and 
fitting together principles as well as persons. Here 
may well be found that stimulus to the creative 
thought about institutions which should help us to 
ask and to answer those vital questions about power 
and responsibility—the extent of the activities of the 
State, the reconciliation of State activity with enter- 
prise and initiative, the desirable extent of equality 
of income, property or opportunity and the means 
for achieving them with least detriment to spiritual 
values—to which Lord Radcliffe also directs us. 
Above all, 1t should set us to that task of the general 
understanding and revaluation of character, ideas and 
institutions, a8 well as of thinking, which alone can 
avert the greatest danger to which Lord KRadolufe 
points, namely, the danger of losing our character, 
whioh is often superb, and being left with our 
institutions, which are sometimes inept. At the 
least, both Sir Ernest Barker and Lord Radoliffe 
make manifest the richness and greatness of our 
heritage and the relevance to our present problems 
of the aphorisms of Mill, Bagehot, Matthew Arnold 
and many others. 


MATHEMATICAL SOCIOLOGY? 


Mathematical Biology of Social Behavior 
By Nicolas Rashe Pp. xit 256. 
University of Chicago Preas; London: 
University Press, 1951.) 87s. 6d. net. 


T 18 clarmed on the dust jacket of this book that 
“—it] comes as a challenge to quantitative social 
science. In great part the quantitative work of the 
social scientists has been of a purely empirical nature : 
measurable quantities were measured, and their 
quantitative relations described. While this approach 
unquestionably aids our knowledgo of social facta, it 
does not provide a way to discover which relations 
are expreasive of deeper realities and which are 
merely incidental. Professor Rashevaky proceeds 
otherwise. He starts with postulates concerning the 
behaviour and interaction of individuala among 
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‘large’ social phenomena (emergence of classes, 
urbanization, social change, revolution) then emorgo 
as derived mathematical formulations. . Hence a 
new dimension 18 added to social research". 

Prof. N. Rashevaky, who holds the char of 
mathematical biology in the University of Chicago, 
has written extensively on mathematical biophysics 
and is the author of a mathematical theory explaining 
mathematically certain physiological phenomena of 
the central nervous system. I am not compotent to 
judge the value and aignificanoe of that work; but 
Prof. Rasheveky evidently believes that his dis- 
coveriea in that fleld have an mportant bearing on 
the social sciences. The present volume therefore 
starts with a summary of somo of his resulta and 
proceeds in & series of chapters to consider some of tho 
‘large’ social phenomena". The general prooodure 
i8 to lay down certain postulates about human 
behaviour or about the association between certain 
variables, and then to draw conclusions from these 
postulates using mathematical methods of argument. 

It is difficult to see what 1s gained by this approach. 
Prof. Rashevaky almost appears to believe that the 
use of mathematical methods in argument is an ond 
in itaelf, for in his foreword he pleads as & point in 
his own favour that “the author actually uses 
mathematics everywhere, and does not merely talk 
about using 1t". Now it need scarcely be said that, 
m certam circumstances, mathomatios may be helpful 
in making argument exact and in being conducive to 
clarity of thought. But if the results of mathematical 
manipulations claim to be of use in the explanation 
of phenomena observed in the real world, they should 
be veriflable empirically. It is not enough to claim 
that certain relations could be verified in principle, 
as is done on several occasions in this book, partı- 
cularly as the problem of measurement in the social 
sciences presents serious difficulties of its own. 

Two results may be quoted in illustration. On 
p. 69 it is stated “that uf the distribution of any 
innate ability which may affect social status 18 
uniform, the social status will be distributed non- 
uniformly, as long as either one or both of tho fol- 
lowing conditions hold: the social status affects the 
probability of social encounters, or the probability of 
an individual's travelling a certain social distance is 
a function of that distance’. This appears to assumo 
in the first instance that social status is in some way 
influenced by innate ability, an assumption which w 
not immediately obvious and which in many societies 
may well be falee. Moreover, social status iteolf is 
not defined; ıt :s merely stated that the umts 
measuring it will be chosen so that tho measure liee 
within & certain interval. Social distanco 1s apparently 
the difference between two social statuses and seems 
by implication to be treated as & continuous variable. 
Nowhere does Prof. Rashevaky consider whether it 
ig really possible to regard social status as a uni- 
dimensional variable—that appears to be regarded as 
self-evident ; nor does he show any signs of being 
aware of the difficulties that have been encountered 
in attempting to make this term more precise. His 
conclusion, which undoubtedly is & logical con- 
sequence of his assumptions, is quite unverifiable, 
and his assumptions are far from being universally 
true. 

Again, we read on p. 231 that "if in any couniry 
the inequality U(z,a,B,o4) > H becomes satisfied and 
if the condition of political restrictions is satiafiod, 
then a revolution will occur and will not be preventod 
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by jailing either eleven or eleven ‘hundred com- 
muniste" Three of the parameters entermg into the 
inequality are what Rashevsky calla ''paycho- 
biological" ones ; and although he claims that their 
averages and distribution function oan $n principis 
be determined experimentally, he does nob enlarge 
on this statement, which seems to be unfounded. 
Thus 9, is a threshold above which an individual will , 
be willing to apply force to improve-his social ¢on-* 
ditions. It is not clear how the average value of this 
threshold can be obtained, nor even in what unite it 
is measured. For all ita air of mathematical precision, 
when the conclusion is shorn of its tical 
trappings it seems to mean that, if in a society there 
are sufficiently many people who are willing to apply 
a sufficient degree force to improve their social 
conditions, a revolution will occur. In this form, the 
conclusion is not very profound and scarcely novel. 
I do not think it is unfair to quote these two 
examples as representative, and I believe that, even 
ouai some of the results are not inherently 
reasonable, the usefulness of the mathemati 
treatment is strictly limited. Social theorista who 
wish to explain what Prof. Rasheveky calls the 
‘large’ social phenomena" can attem des eases 
without the elaborate mathemati 
adduced here. Empirical sociologista, on piis other 
hand, wil at present have to content themselves 
with measuring what is measurable, thus adding 
slowly and laboriously to our still woefully inadequate 
knowledge of social facts, and in trying to improve 
their techniques of measurement. This may be rather 
pedestrian in comparison with an explanation of the 
"deeper realities”, but is likely to be more fruitful in 
the long run. E. GumsnmNIK 


TREATISE ON INDUSTRIAL 
l CHEMISTRY 


Traité de chimle Industrielle 
Par Paul Baud. Quatriéme édition, revue et com- 
plétée. Tome 1: Grande industrie chimique ; 
probléme de l'eau. Pp. ix+865. 5000 francs. Tome 
2: Métalloides et métaux. Pp. vu+1058. 5800 
francs. Tome 3: Industries organiques. Pp. vii+ 
1148. 6800 francs. (Paris: Masson et Cie., 1951.) 
PAUL BAUD has undertaken a stupendous 
. task in writing, apparently unaided by any 
collaboration, these three volumes—a task to be 
measured not solely by the number of pages of 
closely printed matter but also by the highly 
diversified nature of the contents. 

In Vol. 1 the production of common aalt, the 
mmeral acids, ammonia and other products based on 
nitrogen, the alkalis, fertilizera—natural and syn- 
thetic—recaive very full treatment, and this volume 
closes with a chapter on water, its treatment for 
industrial uses and the production of potable water. 
Attention is focused on the many sources of oon- 
tamination which can affect river water through 
trade effluents. The menace of river pollution is now 
well appreciated in moet countries of western Europe ` 
and the United States because of ita bearing on the 
problem of ensuring pure water supplies for drinking 
Pi bout half thi i iderati 

ut half this volume is taken up by consideration 
of solid fuels—wood, torbanite, lignite and coal, and 
their various distillation products. Low-temperature 
carbonization of coal and similar materials, the 
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hydrogenation of coal—here some account is given 
of. the Imperial Chemical Industries prooees at 
Billingham—and the high-temperature carbonization 
of coal for the production of coke and gas are well 
described, as likewise the: German processes for 
utilizing brown coal, and shale retorting as practised 
in Scotland, Estonia and France. 

|The petroleum industry is considered very fully, 
attention being directed to the geology. and dis- 
tribution of the. oil~bearing strata, the character of 
the different classes of natural petroleum now being 
won, followed by an account of the treatment of the 
crude oil and the various methods of refining adapted 
to the composition and character of the.oil produced, 
in various parts of the world. Adsorption, thermal 
cracking and ite rationale, with a brief description of 
the principal methods of cracking employed and the 
products resulting therefrom, receive adequate, if not 
always very full,- treatment. Modern methods of 
refining are outlined, although, in describing the 
solvent method of treating wax-base oils, there is no 
mention of the use of furfural, now well established 
in the United States and Great Britam. Much 
attention has been paid to describing the Fischer- 
Tropsch and similar proceases. This section of the 
book gives & full account of recent work on poly- 
merization, dehydrogenation, isomerization and 
alkylation, all of importance in the development of 
any chemical industry having as its. raw material 
hydrocarbons of the petroleum industry. Petrol, 
kerosene, white oil, paraffin wax, petroleum jelly, 
aoe and pitch are described m full attention 

properties and uses. 

"Und aair is Tes oop lis cath the g 
the liquefaction of gases; oxygen, sulphur, o8- 
phorus and their compounds; and industries 
on silicon and carbon. In the part devoted to metals, 
the metallurgy of iron and steel is the longest and 
fullest section in the whole work and is well done, 
and particular note is made of the many types of 
high-duty steel alloys. But leas space is devoted to 
& consideration of precious metals, the rare-earth 
metals and radioactive elemente. Throughout this 
volume not much space is afforded to description of 
the salte, of the various metals. 

As is inevitable in a work of such scope, some 
chapters are far too brief and sketchy. The French 
have long been pre-eminent in the manufacture of 
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that these two mdustries would have 
merited more detailed treatment in Vol. 8 than has 
been accorded them. But the chapters dealing with 
the industries based on cellulose, starch and sugar 
are well done, as likewise those on ethyl aloohol and 
on the fata and waxes. Dyestuffs, plastico and thé 
rubber imdustries—natural and synthetio—and 
uticals receive adequate treatment. But in 
Mo me MM. 
pioneering work of Fleming—e surp omission. 
As thia is a work on industrial chemistry, ita value 
would be enhanced by including in the appropriate 
places same up-to-date statistics showing production 
of raw materials and chemical products of world-wide 
importance. For example, it would be of great value 
to have some indication of present-day production 
of coal, coke, petroleum, the principal fatty oils and 
oll seeds, rubber and rosin, together with statistics, 
showing world production of iron ore, steel, the 
principal metals and such important basio chemicals 
as common salt, natural and synthetic nitrates, 
caustic soda and sulphuric .acid.. The theoretical 


^ — a. 





No 4314 July 5, 1952 


considerations underlying manufacturing processes 
are generally well treated, due attention being paid 
to physicochemical, thermochemical and thermo- 
dynamic relations—in many instances ably illustrated 
by appropriate diagrams. 

There ıs much in these important volumes that 
tho reviewer has not examined in detail, but even 
a cursory glance would reveal one outstanding defect 
—end it is indeed a serious one—a complete absence 
of documentation: there is not even & brief biblio- 
graphy at the end of any chapter. Throughout these 
three thousand pages, though the names of investi- 
gators and of those prominent in chemical research 
aod technology are mentioned in their appropriate 
places and with dates in many instances, chapter by 
chapter, nowhere is there a reference to any of their 
published papers or patents. It ıs hoped that the 
author may remedy this defect in any future edition. 
The addition of an author index would also be wel- 
come: it might serve, during its compilation, to 
engure more care in the spelling of proper names: 
some place names and authors’ names, notably 
British and some American ones, are mis-spelled. 

The volumes are copiously illustrated by nearly 
mx hundred clear line-drawings, amply and carefully 
lettered, which greatly facilitate the reading of the 
text. It is a pleasure to record how well the volumes 
are printed and bound; despite the fact that the 
price to British readers will seem very high, the 
amount of matter available is of great value, though 
there ıs little information about developments of 
date later than 1947. H. M. LAKGTON 


EMBRYOLOGY AND EVOLUTION 


Embryos and Ancestors 

By G. R. de Beer. (Monographs on Animal Biology.) 
Revised edition. Pp. xii+160. (Oxford: Clarendon 
Press; London: Oxford University Press, 1951.) 
16s. net. 


THER than standard texte, there are few 

biological books that bave enjoyed so long and 
frurtful a life as Dr. G. R. de Beer’s “Embryos and 
Ancestors”. It first appeared in 1980 under the title of 
“Embryol and Evolution", and ten years later, in 
expanded form, under ite new title. The present 
volume is thus the third embellishment of Dr. de 
Beer's theme—that variation in the order and rate 
of appearance of structures in successive ontogenies 
(heterochrony) can have a considerable influence on 
phylogeny. Some new have been added to 
the original fifteen chapters of the book, and a 
smaller number of old ones deleted. There are four 
new chapters, of which the first three (on the evolution 
of the oclentera&tee, on embryology and taxonomy, 
and on embryology and homology) are based on 
articles which Dr. de Beer has already published. 
The fourth, on the germ layers, ia new. 

Dr. de Beer cautions his reader that ''it is character- 
istic of a alogan that it tends to be &coepted uncritic- 
ally and to die hard". Hence, he writes, schoolboys 
‘atill incorrectly learn that during ita life-history an 
animal '"olimbe up ite family tree". His argument 
with the recapitulationista is, however, on & narrow 
issue; and, in his view, there would be no reason to 
disagree with them if only they ‘‘would abandon the 
assertion that that which 1s repeated is always the 
adult condition". Aware, therefore, that small 
matters can become the cause of much misunder- 


NATURE 5 


standing, he points out in his preface that, when he 
writes that psedomorphosis (by which he means the 
appearance or retention, in the adult stage of tho 
ontogeny of & ‘descendant’, of a structure charactcr- 
istic of the young stage of-an ancestral animal) "has 
resulted ın this, that, or the other", he is merely 
saving time and space—and not implying the 
operation of some peculiar process. Schoolboys and 
their masters do not, however, always read prefaces. 
There 1s, therefore, a danger that the view that major 
evolutionary changes are due to the operation of 
something called padomorphoais, a thesis which Dr. 
de Beer expounds, may, in spite of his warning, also 
become & new slogan. 

Nevertheless, this book will contmue to serve the 
very useful purpose of introducing the student to an 
argument that not only has & long history but also 
practically & vocabulary of its own. Dr. de Beer 
writes with rmagination, and what he provides 
launches the reader into an interesting and exciting 
fleld of biological thought. B. ZUCKERMAN 


ANALYSIS BY DIFFUSION 


Microdiffusion Analysis and Volumetric Error 

By Prof. Edward J. Conway. Thurd revised edition. 
Pp. xxiv+391. (London. Crosby Lockwood and 
Son, Ltd., 1950.) 265. net. 


ONWAY’S influence on analytical chemistry has 

been twofold; it is & matter of temperamont 
which one considera the more important. To some, 
in whose breasts the craft spirit still flutters, Conway's 
applications of his own elegant concept of mucro- 
titration in the Conway unit with tho Conway 
burette are a permanent source of pleasure, whether 
in using or even in just contemplating them. The 
methods of micro-diffusion analysis have had, ancl 
are still having, & widening apploation; the main, 
if not the only, limitation to their usefulness is that 
the analysand must take part in the production of a 
diffusible compound that can be absorbed by a 
reagent in a closed system and that the change 
resulting from this absorption can be accurately 
measured. Examples of reactivo substances measured 
in the Conway diffusion unit are ammonia, from 
Kjeldahl digestion or urea hydrolyaws, alcohol in 
blood, carbon dioxide from sugar fermentation or 
carbonates and bicarbonates in body fluids, and a 
number of other substances not easily to be separated 
or isolated in small amounts with the precision 
required especially ın biochemical analysis. 

This third edition of what has now bocome an 
easential part of most analyste libraries includes a 
number of new applications, for estimating carbon 
monoxide, lactic, acetio or other volatile fatty acids 
and chloroform in blood, as well aa & modification of 
Winnok's method for alcohol in blood. 

In spite of the combined methetic and practical 
appeals of the method, 1t has still not replaced all 
others for certain analyses in which ite advanteges 
seem overwhelming. Thus ite use for routine estim- 
ations of urea, especially in places where potent 
vegetable sources of urease are easily available, 
make all other procedures deserve to become"obsolete : 
it is at least as precise and as accurate as the best of 
them and is much less demanding of labour, that is, 
of time and attention. Yet only recently a biochemical 
journal published still another version of a mioro- 
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method, involving distillation after alkaline hydro- 
lysis: the author probably never even considered, 
let alone tried out, the micro-diffusion technique. 
Ib is in the science rather than in the art of volu- 
metric analysis that Conway has made his other 
outstanding contribution to the practice of analytical 


chemistry, namely, in the study of error in volumetric ' 


titration, to which the book owes the second part of 
ita title. It is the subject of some 115 nearly 
one-third of the whole. In the openmg eight chapters 
of the book there are 85 pages devoted to a discussion 
of the apperatus and principles used in micro- 
diffusion analysis; there also the author has much 
of value to Bay on various sources of error that still 
may go unrecognized. 

ions of methodology thus occupy a large 
share of Conway’s book—large, anyhow, relative to 
the space that analysts would have thought appro- 

dd ig twenty-five years ago. The influence of 
on almost every branch of analytical 
is & tribute to the fundamental importance 

of—and the unseverable connexion between—his 
theory and practice; there are few authors that can 
have produced such wide effecta with so few words 
in so short & time. The book's 376 pages (excluding 
references and index) appear modest indeed when 
compared with the great tomes (at ae ee 
great prices) under which the scientist's 
to-day moreasingly groan. Maybe this is in mua 
beens the book first appeared o thirteen years 
and has not yet had time to unduly. More 

y, it seems to me, it is an expression of the rare 

combination of modesty, logicality and singleness of 
purpose that caused the author ori 
more and no leas than was absolu necessary, and 
to stick to that admirable procedure in both sub- 
sequent editions. 

The production, printing, paper and binding of the 
book, ita freedom from errors, the clarity of illus- 
trations and graphs, all show an anxiety on the 
publisher's part to co-operate in the continued 
success of one of the outstanding scientific mono- 
graphs of our day. A. L. BAGHARAOH 


FACTS AND SPECULATIONS 
ABOUT PROTEINS 


Chemlstry and Blology of Proteins 
By Prof. Felix Haurowitzx. Pp. xii+ 874. (New 
York: Academic Prees, Inc., 1950.) 5.50 dollars. 


i igen appearance of a new text-book dealing with 
proteins is bound to be an occasion of 
interest to students, teachers and research workers. 
Each previous effort to deal with this field has 
been unsatisfactory in one respect or se , although, 
taken together, the existing taxt-books gave a useful 
synopsis of the literature down to about 1940. 
Prof. F. Hgurowite's book was written with graduate 
Studente in mind. Such students require from a 
text-book a connected account of a subject, with key 
references to monographs and reviews. This they 
will fd. For, specialista, too, there is a real mine of 
references here that will be useful to them, even if 
they can expect nothing of a comprehensive nature ; 
and there are not many serious errors of substance. 
Prof. Haurowitz shows, as those who have followed 
his i tal work will expect, a real feeling for 
the obli relationship of the physical and chemical 
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properties of proteins with their biological functions ; 
the plan of the book reflects this feeling in an arigi 
way. After a short section on practical methods fdr 

ing and handling proteins, the evidence is set 
forth on which modern ideas on the structure of 
proteins are based. Here an enormous amount of 
painstaking work by organic chemists is treated very 
curaorily ; there ig no reference to the discovery and 
structural elucidation of the amino-acids, nor to the 
synthesis and natural occurrence of peptides. On 
the other hand, much of the ph shemistry is 
given ab considerable length. This is a pity, because 
previous text-books have shown a similar bias. This 
factual material is then reconsidered in & discussion 
on internal structure of globular proteins. The 
occurrence, properties and biological functions of the 
various proteins are then surveyed under the following 
heads: albumins, globulins and other soluble pro- 
teins; insoluble proteins (scleroproteins); conju- 
gated proteins; proteins with enzymatic properties ; 
proteins with hormone activity ; role of proteins in 
immunological reactions ; and toxins (toxic proteins). 
A short section is interpolated on the combination of 
proteins with other substances. . - 

The next section deals with the'supply of amino- 
acids for protein biosynthesis. Here, , more 
evidence would have been le t free 
amino-acids are actual physiological building-stones 
for proteins. Ca feas de d that too much emphasis, 
for a broadly biological work of this character, has 
here been placed on animals, to the exclusion of other 
organisms that are much more adept at synthesizing 
amino-acids and consequently of greater interest from 
this point of view. 

The final section, on protein synthesis, is, as Prof. 
Haurowitz says, speculative. He is doubtful whether 
nucleic acids can have sufficient specificity to be 
critically determinant in reproduction. Here many 
will be with hm; oytologista have always been 
unoritical in claiming importance for those substances 
that are easy to demonstrate. Prof. Haurowitz 
suggests that nucleic acids act as stretching agente 
for holding proteins oriented in a two-dimensional 
arrangement. Identical two-dimensional protem 
structures are synthesized on such templates, and 
then undergo three-dimensional folding which is 
determined by a variety of other cellular constituents. 
I find it much. harder to picture a ‘positive’ protein 


- template laying down on itself an identical series of 


amino-acid residues, as Prof. Haurowitz postulates, 
than to imagine successive positive—negative—positive 
interaction of a number of complementary structures 
as in photography and newspaper printing. Here, at 
least, we have BO eee ne ee uas or 
immunology, while m analogy to the positive—positive 
complementarity Prof. Haurowitz quotes only such 
eventa as the crystallization of pure amino-acids from 
solutions of mixed amino-acids, events which are 
unusual in the experience of many workers. My 
feeling is that, as usual in biology, much current 
sphere T Wet hai: Rr dane pr edi 
is treat i ‘template’ idea as axiomatic is to overrun 

; it is by no means yet proved 


that eins aside ure Dole deny tata lage eee 


like molecules without passing through a complicated 
series of intermediate stages. 

Taking it as a whole, students will find this book a 
stimulating supplement to previous text-books, and 
research workers in all the fields that are oonoerned 
with proteins will find in it new and interesting ideas 
and references. R. L. M. Sywam 
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MYXOMATOSIS IN AUSTRALIA 


A STEP TOWARDS THE BIOLOGICAL CONTROL OF THE RABBIT 


By F. N. RATCLIFFE, K. MYERS, B. V. FENNESSY and J. H. CALABY 
Wildlife Survey Sectlon, Commonwealth Scientific and Industrial Research Organization, Canberra, Australla 


A REMARKABLY interesting epizootic of the 
virus ` disease, myxomatosis, has developed 
during the past fifteen months in the wild rabbit 
population of south-eastern Australia’. Resulting 
from the natural spread, on a vast scale, of a deliber- 
ately introduced infection, we believe it to be an 
event without precedent, and the first indication of 
a® pathogen working ın the population of a mammal 
m & way that holds promise of achieving a 
degree of biological control. 

After ita appearance among laboratory rabbits in 
South America at the end of last century, and ita 
description by Sanarellit, myxomatosis attracted 
considerable attention from research workers in both 
the New and the Old World. The mystery of ite 
origin and epidemiology was not cleared up until 
1942, however, when Dr. H. B. Aragão’ showed that 
the reservoir of the disease was the native Brazilian 
“rabbit” (a species of Syleilagus), that in this natural 
host of the virus the infection ran a mild and rather 
prolonged course, and that it was transmitted in the 
field by mosquitoes. i : 

It was Dr. Arag&o* who first suggested that 

: myxomatosia might help to control the rabbit 
(Oryctolagus cunioulus) in Australia. The New South 
Wales ent of Agriculture obtained virus 
from him in 1926; and the resulta of the ensuing 
laboratory studies were reported by White’. The 
investigations carried out under the ægis of the 
Couneil for Scientific and Industrial Research (now 
the Commonwealth Soientiflo and Industrial Research 
Organization) were initiated at Cambridge in 1933 
by Sir Charles Martin’, and contmued in Australia 
by Dr. L. B. Bull and his associates. One of their 
first concerns was the confirmation of the already 
fairly clear indication that the virus would be safe 
to liberate in the fleld. The virus is, of course, highly 
pathogenic to both the wild and domesticated forms 
of the European rabbit, the infeotion being almost 

v Invariably lethal. In contrast, all the common 

domesticated animals, representatives of the native 
fauna (mostly marsupials) and the introduced hare 

(Lepus europasus) were found’ to be refractory. 
The resulta of the main Australian investigations 

have, unfortunately, only been published in sum- 
marized form’. At the time, it was not known that 
myxomatoms was essentially an insect-borne disease ; 
but Aragão’ had discovered that the cat flea (Oteno- 
cophalides felis) could transmit the infection, and it 
was suspected by the Australian workers that insect 
vectors might assist the spread of myxomatosia in 
the fleld. Transmission by the insects considered 
most hkely to be potential vectors in Australia (the 
stickfast flea, Xichidnophaga H4, and mos- 
quitoes) was therefore made the subject of special 
study m the laboratory. The flea and four species of 
mosquito were shown to be capable of acting as 

vectors. The investigations were concluded with a 

series of fleld triala, which had to be carried out in 
isolated localities in the semi-arid pastoral belt— 
fortunately the favoured habitat of E. myrmeocobtt. 

The results indicated that the flea transmitted 

myxomatosia under natural conditions, though ite 
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efficiency as a vector was limited by ite reatricted 
mobility. They also revealed the mteresting fact 
that fores, presumably by selective predation on 
lethargic infected rabbits, could prevent tho estab- 
lishment and spreed of the diseage. Although spread 
of the infection from one warren colony to another 
had occurred in an earlier experiment (carried out in 
a ninety-acre enclosure), there was no evidence of this 
taking place in any of the field trials in which the disease 
was established in unconfined rabbit populations. 

A very serous rabbit situation developed in Aus- 
tralia m the years mnmediately following the War, 
and the newly established Wildlife Survey Section of 
the Commonwealth Scientific and Industrial Research 
Organization decided to reexamine the practical 
possibilities of myxomatosis. Following the lead of 
the earlier work, we planned first to carry out fleld 
trials in, among other places, areas where mosquitoes 
were likely to be prevalent. Between May and 
November 1950 seven liberations of the virus were 
made on five aites in the Murray Valley, four being 
in the Albury-Corowa area and one (the site of tbe 
earliest liberation) about a hundred miles downstream 
near the small town of Gunbower, Victoria. 

The detail of the history of these trials is not 
relevant to subsequent events. All were disappointing 
in that, except in a portion of one of the experimental 
areas, the disease had no noticeable effect on the 
rabbit populations. Every site was kept under 
observation until the infection ap to have died 
out, or at any rate had reached so low & level that 
weeks separated the mghting of sick mdividuals. By ° 
December, observations were concentrated on the two 
sites where the last (October and November) virus liber- 
ations had been made, one in the alpine foothills north- 
east of Albury, the other near Rutherglen in Victoria. 

During the first week in December, myxomatoms 
flared up on the Balldale test site near Corowa, 
situated about seven miles north of the nver m New 
South Wales. “Almost at once reporta began to come 
in of the appearance of the disease in other places, 
some on the Murray main stream, some on the 
northern tributaries. One of the earliest (Deoamber) 
outbreaks, disclosed in later surveys by & colleague, 
J. Brereton, was on the Darling River nearly four 
hundred miles from Corowa. There were other almost 
as surprising, but perhaps leas well authenticated, 
early records. 

The widespread di of the virus, which with 
intensive local spread produced the remarkable 
epizootic that developed in the next two or three 


months, cannot be fully and satisfactorily lained, 
and probably never will be. One thing we believe to 
be beyond question: the spread of disease was 


a reflexion of the movement of infected insects, 
almost certainly mosquitoes. The relative importance 
in the general mobility of the vector po tion of 
long and short flights, and perhaps the passive 
carriage on high-level winds, must remain a matter of 
conjecture. There is presumptive evidence, however, 
that long flighta (or passive transport) were sometimes 
invo Nothing else could very well explain the 
isolated outbreaks thab oocurred along the southern 





margin of the epidemio area, for example, in the dry 
north-west of Victoma, and, in South Australia, at 
various points in the Adelaide Hills district, one on 
Yorke Peninsula, one near Port Pine at the top of 
Spencer’s Gulf, and one each on the east and weet 
coasts of Eyre’s Peninsula. These outbreaks were 
separated by distances of to fifty miles. Even 
more isolated was the one discovered in September 
1051 near Alice Springs in Oentral Australia. 

An analysis of the December outbreak records 
` points to the existence of an area, or areas, of disease 


activity, providmg a source of infected maccts, prior” 


to the Balldale flare-up. We have failed to obtain 
direct evidence of such activity; and thus we can 
only record the possibility that one or more of our 
earlier and apparently abortive virus liberations may 
have contributed in some way to what might be 
termed the embryonic stage of the epizootic. 

After the New Year, the epizootic gathered 
momentum rapidly. By mid-February 1951 myxo- 
matei had appeared in PACAF ail parts of the 
huge area that was to be affected before the advent 
of wmter, and the peak of the epizootic had passed 
in moet districte. A feature of this phase that 
impressed observers was the speed with which the 
disease ee through local rabbit populations. When 
high mortalities (of the order of 90 per cent or better) 
oqourred, they were as a rule achieved within 34 
weeks of the date on which the infection was first 
noted in the population. 

By the end of March a state'of general quiescence 
had been reached; and on the resulta of our own 
and colleagues’ surveys, and reports received through 
co-operating State AN acsi it was possible to 
map the epizootic reasonable accuracy. The 
most obvious feature of the resulting picture was the 
cloee association of the disease with rivers, creeks, 
irrigation systems and swamps, & clear indication of 
the paramount importance of water-breeding vectors. 
(We found that on Beadle’s!* vegetation map of the 
Western Division of New South ‘Wales, the distri- 
bution-of flood-zone‘plant associations delimited with 
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remarkable thé dreas 
had been achieved.) Outbreaks 
of the disease that had occurred 
in the ‘dry’ country had as & 
rule been transient and of low 
intensity. ` 

The 'myxomatosis map’ for 
the 1950-51 summer is cam- 
pletely dominated by the 
Murray-Darhng system, along 
most branches of which the 
disease had spread. The dis- 
tance, as the crow flies, between 
the Murray mouth in South 


on the system reached by the 
epizootic (the Texas district on 
the Queensland - New South 
Wales border) is 860 miles. When 
one takés into account the 
coastal areas of New South Wales 
and Victoria (where State-organ- 
ized campaigns of virus distribu- 
tion succeeded in establishing the 
disease), the outbreaks in south- 
west Queensland and north-east 
South Australia extending around 
Lake Eyre to an area south of 
Oodnadatta, and the westward spread of the Eyre’s 
Peninsula outbreak already referred to, we find 
myxomatoais dispersed over an area nearly a 
thousand miles from south to north, and some 
1,100 miles from east to west. The collection of 
adequate and satisfactory data from so vast a 
territory presents very obvious difficulties ; and the 
surveys which we, and colleagues in the Organization, 
have carried out over the greater part of it during the 
past year have of neceasity often been rather gu: cial. 

The marked differences in the performance of 
myxomatosis in different parte of the Murrey-Darling 
system can be explained by the nature of the season. 
1950 was a year of average or sub-average rainfall 
in Victoma ; whereas the north-eastern half of New 
South Wales and most of Queensland received record- 
breaking precipitations, resulting in flooding on an al- 


in which high rabhit mortalities G 


Australia and the farthest point 


f 


most unprecedented scale in the northern part of the . 
epizootic area. The last flood rains occurred in Nov- w> 


ember 1950; but their effecta in the form of abundant 
surface water lingered for at least a couple of months. 

Along the Murray main stream useful ‘controlling’ 
kills were confined to a very narrow strip, often only 
& few hundred yards wide (and usually corresponding 
closely to the Eucalyptus camaldulensts rone), exoept 
where irrigation complicated the picture. The same’ 
applied, in general along the Murrumbidgee. On the 
Lachlan, farther north, the high-mortality belt was 
wider, and we found river-fronting grazing prepare 
tens of theusands of acres in area that been 
swept virtually from fence to fence by the epizootic. 
It was, however, in the region lying east and north- 
east of Bourke on the Darling, with ita dendritic 
development of tributary streams tapping the ranges 
of New England and south-eastern Queensland, that 
the most resulta were met with. Here 
the disease e emancipated, as it were, from the 
waterways as they appear on the map, and the 
epizootic developed areally. In places it was possible 
to drive for a day or more through country that had 
previously been swarming with rabbits and see only 
isolated survivors. 


2 


3 
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Two other features of this first phase of the 
epizootic deserve mention. In general, hills set a 
limit to the natural eastward spread, the disease 
rarely penetrating up the rivers beyond the points 
where they emerged on to the plains. Then there 
was evidence of the seasonal decrease in vector 
activity freezing, one might say, the epizootic at a 
stage when chance effecta were still apparent. Areas of 
eminently favourable country, including substantial 
stretches of Murray frontage, were by-passed or only 
feebly invaded by the disease, the active advance of 
which was rather suddenly curtazled in certain places. 

The resulta of the first, large-scale, impact of the 
myxoma virus on the wild rabbit population of 
Australia indicated that the disease would be of 
material assistance to man in his efforts to deal with 
the country's most serious animal pest, but also that 
it might have severo ecological limitations. ^ Epi- 
zooties of myxomatosis could only be expected to 
occur where rabbits co-existed with the right types 
of insecta m adequate abundance; while & usefully 
high mortality seemed likely to depend on vector 
densities that would be exceptional in many rabbit- 
infested areas. It was obvious that no sound assess- 
ment of the practical potentialities of myxomatosis 
could be made, nor could anyone decide how and to 
what extent the virus could be helped in action, 
until we knew & great deal more about the insects 
on which its performance depended. 

When we started on our fleld experimenia with 
myxomatosis, it was known that two species of 
fleas** and about half a dozen species of mosquitoee?* 
could transmit the infection. Shortly after the 
epizootic got under way a colleague, R. Mykytowycz!!, 
demonstrated that the common and widely distr- 
buted Oxle» annulirosiris, and also a species of 
Svmulium, played a vector part on the Murray River 
flata; and later he showed, by laboratory experi- 
ments, that the rabbit louse (Ha@modtipsus veniricosus) 
and a mute (Chelstiella parasttivoraz) could act as 
vectors. The obvious conclusion (which was sup- 
ported by the reaults of a laboratory atudy by Fenner, 
Day and Woodroofe™) was that transmission was 
mechanical, and that any blood-sucking arthropod 
that fed of more than one host individual during its 
lifetime was a potential myxomatosis vector. ‘Lhe 
relative efficiency of a vector species, and the ım- 
portance of the role ıt would take in the epidemiology 
of the disease, would depend on its ecology and 
habite, including its mobility, the strength of ite 
preference for the rabbit as & source of a blood meal, 
and the length of the period of ite abundance. 

Jt was clear that the scope of the vector field 
studies called for was extremely wide.  Aloreover, 
the Wildhfe Survey Section was handicapped by tho 
fact that practically no relevant information on the 
potential vector fauna was available— the mosquitoes 
had been well covered taxonomically, and that was 
virtually all that ong could say. 

During the 1950-51 summer ıt was possible to 
correlate the performance of myxomatoeis in the 
Murray Valley with the distribution and activity of 
Oulex annulirostris ; and it seamed safe to concludo 
that this mosquito, which we found had & strong 
tendency to remain confined to timber cover close to 
ita breeding-plaoee, had been the principal vector in 
that area. Heavy rain in mid-February over part of 
the region produced dense populations of aedine 
mosquitoes, mainly Aedes ; and A. sagax. 
(We planned to pay particular attention to these and 
other members of the genus that are opportunist 
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exploiters of temporary surface water, and seemed 
to possess powers of dispersal above the ordinary ; 
for they, among mosquitoes, offered the greatest 
hope of being able to spread myxomatosis widely and 
rapidly in country away from rivers and permanent 
swamps.) Some localized heightening of diseaso 
activity, with a spread beyond its earlier confincs, 
pointed to transmission by these species. In viow of 
our later observations, however, and the posibility 
that some more cryptic species might have been at 
work, the value of any deduction made at the timo 
as to the vector efficiency of Aedes theobaldi and/or 
sagax is questionable. 

The second (1951 winter) phase of the epizootic 
developed almost imperceptibly from the quicecenco 
of autumn. Except in parts of southern Victoria, 
where a few aharp localized outbreaks ocourred that 
might have been the result of winter mosquito 
activity (apparently a recognized feature of the 
coastal belt), this phase was typifled by a widespread 
smouldering of the infection, much of it at such o 
low level of intensity that it almost escaped notice. 
In & few placee an appreciable mortality was 
ultimately attained. There were very few winter 
sightings of sick rabbits in Queensland. 

Though the reverse of spectacular, the behaviour 
of myxomatosis during the winter months was of 
great interest, and of equally great significance 
epidemiologically in that ıt provided a domon- 
atration of the ability of the virus to persist, perhaps 
indefinitely, in the rabbit population. 

Winter activity tended to follow one of two 
patterns and developed, to our surprise, almoat 
exclusively in areas that had not been reached by 
the disease during the summer epizootic. (Thus 
surviving rabbit populations on river frontages, even 
if substantial, were rarely affected.) Some of iho 
outbreaks were localized around swamps, lullaido 
Beepagea, eto., suggesting that they had been initiated 
by wandering mosquitoes ‘homing’ to water. Othors, 
more diffuse as a rule, showed a marked association 
with patches of tussock grasses and more particularly 
saffron thistles (Carthamus lanatus). 

We were unable to obtain any indication of tho 
identity of the vector or vectors responsible for 
winter transmission. Except for confirmation of tho 
persistence and activity of mosquitoes (chiefly Aedes 
camptorhynchus) in parte of the Victorian coastal 
belt, our collections and observations in the outbreak 
areas were fruitless. We rather suspect that future 
investigations will reveal that the winter vectors of 
myxomatosis are ectoparasites. 

The third (spring and 1951-52 summer) phase of 
the epizootio is still in progross at the time of writing. 
The abnormality of the season has made it, in ono 
respect, disappointing. The lateneas and partial 
failure of the monsoon left & substantial part of tho 
epizootic area in the grip of & severe drought until 
close on the end of the summer, so we have not been 
able to obtain the information we had hoped for 
from Queensland and northern New South Wales. 

In the extreme south, along the Victorian coast, 
the disease appeared on a number of offshore islands 
early in the spring, and some of the highest mor- 
talities yet recorded were achieved. Tho species that 
seems most likely on our present knowledge to have 
played the main vector part in these outbreaks and 
in the early activity that developed in paris of 
coastal South Australia is Aedes camptorhynchus, the 
dominant mosquito of the region and a breeder by 
choice in brackish swamps. 
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As our surveys of mosquito breeding grounds had 
led us to expect, the season opened in the Murray 
Valley with a widespread emergence of Aedes sagax 
and theobaldt. The wave of abundance of these two 
species was not correlated with any marked general 
increase in disease activity, such as we were waiting 
for; and it may be said that a clear indication of 
the inefficiency of A. saga» and <A. iheobaldi as 
myxomhatos vectors in the fleld was ono of the two 
most important things to come out of the season's 
obgervations—the other being the subsequent demon- 
stration of the vector role of Anopheles annulipes. 

The surroundings of & lake halfway between the 
Murray and Murrumbidgee Rivera, selected by one of 
us (K. M.) as & special study area, provided the stage 
for a sequence of eventa that mmuatured the 
soale developments which occurred from late Novem- 
ber on. The infection was artifimally established and 
maintained in the dense local rabbit population 
throughout the period of abundance and dommance 
of Aedines, during which the situation remained 
static. A dramatic change occurred, however, when 
Anopheles annulipes (accompanied, in leaser numbers, 
by an unnamed but now well-known species of 

) began to be prevalent; and a very active 
- epizootic was soon under way. 

It had been observed that Aedes sagax and theobaldi 
attacked stock (especially cattle) in marked preference 
to rabbita, which might well be the key to their 
inefficiency as vectors. The fact that A. annulipes 
was feeding on infected rabbits was established by 
inoculatmg suspensions of random-caught insecta 
into healthy animals; and some mteresting and 
significant observations were made on ita habite. 
First, ıt was found to harbour during the daytime in 
rabbit warrens, as did the Culex. (Later, we obtained 
evidence in another locality that suggested penetra- 
tion for a considerable distance underground.) Then 
it waa noted that when the rabbits in one section of 
the area bad been virtually exterminated, and the 
warrens fell into disuse, Anophelines appeared m 
increasing numbers in the burrows on a well-populated 
sandhil- not far away, where the disease spread 
quickly. Similar behaviour was observed on other 
study areas. . i 

The main gummer epizootio developed over a vast, 
roughly crescent-aha aree, extending from the 
mouth of the Murray in South Australia castward and 
then northward, inland of the Great Divide. It covered 
a substantial part of Victoria (including the south- 
weet coast) and the southern two-thirds of the broad 
belt of undulating country lying between the moun- 
tains and the plams in New th Wales; while 
there were scattered outbreaks in the highland 
valleys along its eastern margin. In some regions, 
notably the Murray Valley, the epizootio built on, 
and extended, the effects of the previous summer's 
activity ; but for the most part it developed in 
country that had not been reached by tho disease 
during the first phase of ita spread. It 18 difficult to 
estumate the relative importance of natural and 
artificial dissemination of the virus m preparing the 
way for the second summer epizootic. Winter and 
spring sightings of sick rabbite had been reported in 
many, if not most, parta of the affected area; but 
the State-sponsored imoculation campaigns must 
have resulted in & more thorough and widespread 
‘seeding’ of the infection than would have been 
achieved naturally. 

We believe that the principal vector in the 1951-52 
summer epizootio was Anopheles annulipes. Its 
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presence, as revealed by the discovery of adulta in 
the warrens or local breeding, has been the one vector 
factor common to all those parte of the affected area, 
in which we have been able to make adequate and 
timely observations. The mtensity of disease 
activity has, in general, been correlated with the 
distribution of surtable annulipes breeding grounds— 
vegetated swamps, the weedy ins of slow- 
moving creeks, and waterholes formed by the drying 
up of hill streams. A. annulipes breeds with Culez 
anmultrostris in the lagoons of the Murray fista, but 
1t is & much more adaptable and far-ranging species 
than the latter. O. annulirostris probably played a 
vector part during the summer just passed, m the 
zone where it occurred ; but the indications are that 
it was forestalled m time and outstripped in range 
by the Anopheline. Along the Murray, in 1951-52, 
where conditions made the comparison possible, a 
useful rabbit kill extended for almost as many miles 
back from the breeding waters as 16 did hundreds of 
yards during the previous summer’s epizootic. 

this last phase of myxomatoeis activity, 
high local mortalities were sometimes attamed with 
the rapidity that characterized the 1950-51 summer 
epizootic; but in several areas the disease worked 
unobtrusively for two or three months to effect a 
comparable reduction in the rabbit population 
density. 

In this perforce somewhat oversimplified account 
of the course of the myxomatoms epizootic from 
December 1950 to April 1052, it has been impossible 
to mention many interesting and often puzzling local 
outbreaks in which vectors other than mosquitoes 
seem to have been involved. (Discussion of these 
must await the full report of our fleld studies.) Our 
observations have admittedly been deficient in the 
outlying perte of the epizootic area, and on the 
eastern seaboard and highlands; and the picture we 
have presented above reflecta this fact. Our main 
and most intensive investigations have been carried 
out in northern Victoria and southern New South 
Wales, where mosquitoes are undoubtedly the most 
important myxomatosis vectors. In this region our 
observations now cover the full cycle of the seasons, 
and the broad pattern of the ecology of the mosquito 
fauna is now becoming clear, with ita succession of 
species attaming dominance as larval and adult 
habitats change in nature and extent. The important 
point is that the course of the epizootic in the Murray 
Valley can be very satisfactorily explamed by the 
entomological picture that has been disclosed; and 
we feel that the information gained in this region will 
be broadly applicable to thet areas in which the 
samo species of mosquito occur. 

It is clearly necessary to try to answer two ques- 
tions that are inevitably being asked : What hus bean 
the overall effect of the epizootic to date on the rabbit 
population, and what long-term contribution to a 
solution of Australia's rabbit problem can we now 
expect from myxomatoeis ? Unfortunately, it is not 
poasible to answer either of these questions confidently 
and satisfactorily. ` 

We have considered moet carefully ways and means 
of giving quantitative expression to our estimate of 
the efficacy of the epizootic, but have reluctantly 
abandoned it as impracticable. While we might 
hazard the guees—which would not be a ‘blind’ ane— 
that an average overall reduction in the rabbit 
population of the order of 50 cent had been 

ieved in those districts where the disease had been 


active, such a statement would be of little value” 
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without & quantitative definition and estrmate of the 
areas ın question, and thia cannot be given. (Appre- 
Giation of the vastness of the region involved, and the 
impossibility of acquiring detailed knowledge of more 
than an insignificant fraction of it, ahould make this 
point self-evident.) A tentative estimate that 
myxomatosis had been active, that is, had caused an 
appreciable mortality, in one-fifth of the rabbit- 
infested country of Victoria, and one-tenth to one- 
eighth in New South Wales, might be very wide of 
the mark. 

The epizootic, especially during the recent summer, 
was observed to work more effectively in heavily 
infested spots, thus “‘levellmg out the peaks" of the 
variable regional population. One survey, of a 
sample area of a hundred square miles (64,000 acres) 
between the Murray and Murrumbidgee Rivers near 
Albury, revealed that while 20,000 acres were classed 
as heavily rabbit infested before the epizootic, only 
640 acres remained so momediately after it. There 
are substantial tracta of Jand 1n south-eastern South 
Australia, Victoria, and New South Wales over which 
rabbit density has been reduced to a very low level, 
as little as, or even less than, one-tenth of the 1950 
figure. Many landholders (perhaps to be numbered 
in thousands rather than hundreds) have had their 
personal rabbit problems virtually solved for the time 
being by myxomatosis; and immediate obvious 
benefit ın the form of increased pasture growth and 
Btook-oarrying capacity has been reported from a 
number of districte. 

Our obeervations indicate that there has boen no 
substantial recovery of the hardest-hit rabbit popula- 
tions as & result of breeding ; but this may be explic- 
able to some extent by the seasonal conditions. In 
parte of the epizootic area, for example, in Queensland, 
rabbits reappeared 4-8 weeks after disease activity 
had ceased, necessitatmg & reduction in the original, 
very high, estimate of regional mortahty. We can 
offer no explanation of this temporary disappearance 
of most of the surviving population. 

The epizootic took place at a time when rabbit 
numbers were generally high ; and the aree affected 
included much of Australia's moet heavily mfested 
country. With this in mind, and a knowledge of the 
statistios of the akin and carcase trade, we would say 
that the rabbits lalled by myxomatosis in the period 
under review could be numbered ın tens of millions 
(rather than in millions—certainly not m hundreds 
of millions). This estimate is given merely as a 
matter of general interest. It provides no indication 
of the ‘control value’ of the epizootic : no figure fora 
short-term mortality could do this. 

One thing that makes it difficult to assess, on the 
basis of our analysis of the current epizootio, the 
importance of the part that myxomatoais will play in 
the control of the rabbit in Australia 18 the fact that 
the 1950-51 and 1951-52 seasons have both been 
somewhat abnormal. The former provided excep- 
tionaly favourable conditions for transmission in 
northern New South Wales and Queensland; and 
while the following summer was definitely unfavour- 
able in the north, we are inclined to believe—though 
this conclusion needs to be checked by future observa- 
tions—that dry, but not too dry, conditions in the 
south may have resulted in an unusually widespread 
^ prevalence of Anopheles annulipes. (For this vector 
to breed prolifically in the belt of undulating country 
that benefited most in the 1951-52 epizootio, the 
epring-fed creeks must be maintained in the right 
condition for a reasonable period of time, free from 
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flushing on one hand and too groat a degroo of 
drying-out on the other. Another fact that has to 
be taken into account is that the virus of myxomatosis 
is still in what might be termed the colonizing stage, 
and that the future should see 1t more widely—and 
at the same time more uniformly— distributed through 
the rabbit population, and hence better able to take 
advantage of local conditions favouring rapid 
transmission. 

It 1s now reasonably certain that myxomatosis will 
be permanently established as an enzootic infection 
in the wild rabbit population of Australia. Its long- 
term overall effecta will depend on something more 
than the summation in space and time of local 
mortalities. For example, the oxtent to which 
rabbits tend to concentrate in, and repopulato by 
immigration, well-watered country, and the offect of 
the disease on the development of normal brecding 
behaviour—two things about which we know next 
to nothing—may be of critical importance. 

Apart from those just given, there ia one very cogent 
reason for hesitating to estimate the future potential- 
ties of myxornatoms. ‘The possible effect of tho 
natural process of mutual adjustment between 
parasite and host—the myxoma virus and tho rabbit 
—cannot be ignored. The questions involved in this 
aspect of the myxomatosis problem lie in the special- 
ized flelds of the virologist and the genoticist; and 
they are receiving &ttention at the present time from 
Prof. Frank Fenner, of the Australian National 
University, and others. A close watch is being kept 
for evidence of changes in the virulence of the virus ; 
and the likelihood of the susceptible rabbit population 
being replaced, within & period of years rather than 
decades or centuries, by one possessing & significant 
degree of resistance to the infection is being examined. 
Our observations suggest that recoveries in the fleld 
have been more frequent than the laboratory indica- 
tion of virtually 100 por cent lethality would lead 
one to expect. If recovery 18 shown to have & genetic 
basis, the acquisition of some degree of resistance by 
the Australan wild rabbit population must be 
regarded as inevitable. 

Too many people for individual mention— 
colleagues in the Organization, offloers of State Do- 
paren and landholders in the epizootic area - - 

ave helped us in our work. A detailed account of our 
investigations is being propared for publication, in 
due course, as a C.S.I.R.O. Bulletin or in one of the 
Australian scientific journals. It remains only to 
record that the enthusiastic and persistent advocacy 
by a Melbourne specialist in virus diseases, Damo 
Jean Macnamara, was a materal factor in the 
decision to initiate experimenta with myxomatosis in 
1933, and to resume fleld studies in 1050. 
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ALCHEMICAL ILLUSTRATIONS* 


^, . By Dr. F. SHERWOOD TAYLOR 
Director of the Science Museum, London 


qu ideas and practice of alchemy are to-day so 
foreign to the mind of the age that, contrary to 
our custom, we have felt the need to preface the 
exhibition of “A Hundred Alchemical Books" by 
some thoughts about the nature of the art and the 
character of the illustrations that p to explain it. 

How, then, does alchemy differ from chemistry ? 

On what grounds do we call this book alahemical and 
that book chemical? As in all distinetions of real 
things, the lino of demarcation ia not quite sharp ; 
but the principal difference of alchemy and chemistry 
is to be found in their purpose. Alchemy was a 
` practical art purporting „to make gold from base 
metals or to perform some other master-work of 
perfecting some created thing in ita own nature: 
chemistry is & science directed to the investigation 
of the nature and properties of all kinds of matter. 
One is a work to be done: the other understandmg 
to be gained. 

There are other, though leas-easential, differences. 
Alchemy looked backward. There were greet men in 
the pest who had done the work, known the secret 
and concealed it in their books: the task of the 
alchemist was to penetrate these cryptic repositories 
of knowledge, & task of reflexion rather than experi- 
ment. Obemistry looks forward, honourmg the men 
of the past, but seeking knowledge never yet in the 
mund of man, through the process of reasonmg and 


t. 

Alchemy was a lonely work, to be done and com- 
pleted by a single worker for his own ende. Were 
the work once done, the laboratory and ita manual 
tasks would be abandoned and the alchemist would 
lead a new enlightened life, of which we are told but 
little. - 

Chemistry is cumulative, the work of hundreds of 
thousands, sharing and transmitting the knowledge 
they. gain: it 1s never-ending, for every research 
opans the way to more. In all this may be seen the 
resemblance of aléhamy to an art, rather than a4 
science. 

Yet alchemy was one of the contributors to 
chemistry. The very idea of chemistry was unknown 
until the early gxteenth century. There was a theory 
of matter, there was alchemy, there was a diversity 
of practical arte which we should to-day regard as 
withm the fleld of the chemist, but that all these 
should be treated as kmdred subjecta concerned with 
the transformation of matter was the idea of 
Paracelsus, who sought to group them together under 
the name of ‘alchemy’. For him alchemy was the 
way the stomach concocted the food and the doctor 
prepered the medicine; the amelting of iron was 
alchemy, as was also what was done by the baker, 
the cook and even the stoker. In all this we see the 
ideas of separating the pure from the impure, and 
the transforming of matter. Nearly a century later 
Andreas Libavius took the name Alchemia for what 
we would call the first general text-book of chemistry. 
Thus in the seventeenth century alchemy had at first 
the double meaning of the gold-maker’s art and the 
science of chemistry : only gradually was ‘Alchemia’ 
reserved to the first and ‘Chemis’ to the second. 

* Substance of an address at the openmg of an Exhibition 


of Alchemfeal Books at the Museum, London (Vaeture, 109, 
1041, June 21, 196%). 
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Gradually through this century the subjects became 


separated. Alchemy became ever lees chemical 3 


and more symbolic, while chemistry relinqui 
first ita interest, then ita belef in the al 
process. 

Alchemy gave more to chemistry than a name. 
The first chemical laboratory, perhape the first 
laboratory, was an alchemical laboratory, and 
practically all the apparatus used before the period 
of the study of gases was invented by alchemista, and 
cen be seen illustrated in the books on alchemy. 

The ideas of alchemy as expressed in the alchemical 
works are a tangled web of notions drawn. from 
science, philosophy and religion, but in them it 18 
possible to see a certain broad pattern. That metals 
were to be trangmuted into al 
acceptable by ite promise of release from poverty : 


ed, 
ical 


that metals could be so transmuted was made credible ' 


by the Aristotelian theory of matter, which allowed 
the ‘possibility of every element being changed to 
every other. The works of Aristotle also put forward 
the theory that all metals were compounded im the 
earth of two exhalations, a moist and a smoky. 
What Nature could do in the rocks, the alahemist 
might hope to bring about in his veesels. The idea 
of these exhalations was akin to that of the all- 
pervading pneuma, spirit or world-soul, which in the 
Hermetic and Stoic philosophies was at once the 
material of all thmgs and agent of all changes, 
operated by the ever-changing influence of the 


- heavenly bodies. 


This was the fundamental idea of alchemy: to 
gether the active spirit (the philosopher’s mercury) 
and make it operate the of one metal into 
another. But how to gather it ? Somewhere, before 
about A.D. 100, the process of distillation was invented 
hnd provided the means of apparently drawing the 
volatile active part of bodies—the spirit—out of a 


great many natural bodies, and in the liquors so . 


obtained were the hopes of the alchemists. From the 
first cantury to the eighteenth century they distilled 
and worked with every volatile body that they knew. 
Mercury and sulphur were favourites, and known 
before the accepted date of the beginning of Western 
alchemy : arsenic trioxide, ammonia, aloohol, the 
mineral acids were probably alchemical discoveries. 
Dew was &' magi material for them, the direct 


product of the heavens, and they also distilled every v 
* conceivable plant and animal material in search of 


their ‘philosophers’ mercury’. 

At some time, perhaps during the period of study 
of alchemy by the Arabs, there arose the idea of a 
‘medicine’ or ‘powder’, a small dose of which, added 
to a molten base metal, would transform it into gold. 
This idea rapidly gained strength in medieval Europe, 
and a standard process for transmutation was 
gradually evolved. The philosopher's mercury was to 


be gathered in some fashion—and this was the secret % 


most sedulously guarded. -It was to be set in & sealed 
vessel with a little gold and silver, often made more 
mysterious and unattamable by being described as 
‘our’ gold and ‘our’ silver, and subjected to gentle 
heat. The gold and silver were depicted as diasolving 
and ‘marrymg’, forming & double being that died and 
was corrupted to & black mass, then was revivifled, 

ing through glorious colours to the white stone 


passing i ] 
that transmuted to silver, and by a repetition of the > 


process to the red stone that transmuted to gold, and 
indeed would perfect every creature in ite own kind. 


It is of little use to try to find a modern chemical . 


equivalent of these supposed changes, for no chemicala 


d was an idea made % 


i 
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to which the alchemists had acceas could have pro- 
duced any of these effects. We may be sure that they 
did seal up various things and subject them to heat, 
causing changes which they obeerved. The more 
fruitful way of looking at ee is to ask why 
they expected such changes why they symbolized 
them as they did. 

What did a chemical change mean to the men of 
the Middle Ages ? It was essentially a generation of 
a new body and was thought of in terms appropriate 
to generation. There must be a marnage: gold must 
generate the seed e so gold, gymbolized by 
the sun, must marry alver, symbolized by the moon. 
The character of the body produced in any generation 
was determmed by the heavenly influences: the 
mercury of the philosophers was the physical con- 
densation of those influences. The product was a 
seed: the seed must die m the ground, as the 
scripture tells, and from ita black and putrefied 
remains springs the new being, the glorious body of 
the stone. The myth, if we may so oall it, combines 
the two most potent ideas of man—the idea of 
marriage and the idea of resurrection and renewal. 
Is it surprising that the process flred the magmation 
of the artists ” 

But why understand a physical process in such 
terms ? Man always desires to understand what he 
pees or conceives under some visual analogy. We 
have the atomic theory and conceive our chemical 
changes as the rebuilding of & structure. With & 
contmuous theory of matter no such picture could 
be formed, and the human and spiritually oriented 
philosophers of the Middle Ages saw the chemical 
change under the analogy of the life of man. Man is 
generated and born, he dies to am and 1s born again, 
he dies physically and is resurrected ; these trans- 
formations were what the medieval alchemist 
to Bee and supposed that he saw in chemical o 3 

Moreover, by a very characteristic reversal, the 
alchemists fist constructed their view of chemical 
change on the analogy of man, and in later ages 
viewed man under the analogy of chemical change. 
Thus m the later years of alchemy, oertain writers, 
notably Jacob Boehme, symbolized the mystical 
progress of man by the process of alchemy. The 
result is a fascinating equilibrium of chemical and 
mystical ideas, displaying a thousand shifting aspects 
to be exploited by the writer and his artista. Thus 
we expect and find in alchemical illustration not only 
figures of laboratory apparatus, but also every symbol 
that has & bearmg on the ideas of transformation, 
marriage, generation, death, growth and renewal. 

Both representational and symbolic illustrations 
are found m the alchemical manusoripte written in 
Greek, the texte in which were mostly written between 
A.D. 100 and 700. The Arabic manuscripts are, to my 
somewhat alender knowledge, but scantily illustrated, 
but certainly contain both elementa. The elaborate 
series of symbolic pictures occurred in medieval manu- 
soripta before they found their way into printed 
books, and it would seem that the more elaborate did 
not appear before the fifteenth century. 

Printed alchemical books appear from the beginning 
of the sixteenth oentury. The first are distillation 
books, chiefly pharmaceutical, with alchemy taking a 
munor part. Some of these, such as the magnifloent 
works of Brunschwyg, are ilustrated by very fine 
woodcuts of a representational character. Symbolic 
alchemical works illustrated by woodcuts appeared 
at intervals throughout the sixteenth century; but 
it is in the early seventeenth century that these 
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attain their zenrth. About the year 1625 there issued 
from the preases of De Bry and of Lucas Jenne a 
stream of flnely printed alchemical books, adorned 
with finely conceived and beautifully executed 
TE ings. As the seventeenth century proceeded, 
alchemy and chemistry achieved their separation. 
Chemical works with good plam pictures of apparatus 
abounded, though these commonly retained some 
alchemical matter and often & symbolic frontispiece. 
By the close of the seventeenth century, alchemical 
illustrations had disappeared from chemical text- 
books, while the alchemical works, still produced in 
great numbers, displayed more of the influence of 
Rosicrucianiam, the Cabala and Free-masonry. 

We learn & not maignificant part of the history of 
chemistry by studying alchemy and its pictures ; 
also our eyes are opened to & view of the world other 
than the modern scientific—a view which we may 
regard as a horrifying example of unscientific thinking 
or as the addition of a poetic and human quality to 
our outlook on material things. Moreover, we learn 
something about man, bis eternal problems and 
aspirations, and the manner in which desires and 
ideology affect his very observations, let alone the 
interpretation he gives them. We cannot view the 
scientific way of thinkmg truly except by & contrast 
with non-scientific thmking about the same subjecta, 
a contrast for which the Exhibition now at the 
Science Museum provides material. 


OBITUARIES 


Sir James Irvine, K.B.E., F.R.S. 


WrrH the death, on June 12, of Sir James Irvine, 
DA and vice-chancellor of the University of 

t. Andrews, this ancient seat of learning mourns the 
loea of an illustrious son whose career at St. Andrews 
extended over a period of fifty-seven years in the 
Buooeesive capacities ‘of student, lecturer, professor 
and principal. His services to the University, 
particularly during his tenure of the highest office 
for more than thirty years, can truthfully be desaribed 
as inestimable. In that period he changed the face 
of the University and brought prosperity and high 
prestige to s time-honoured academic foundation 
which in his early days was marked by poverty, & 
peucity of students, and o lack of proper buildings 
and equipment for the teaching of science. 

James Colquhoun Irvine was born at Glasgow on 
May 9, 1877. After his early education at Allan 
Glen's School and the Royal Technical College, 
Glaggow, he entered the University of St. Andrews 
in 1895 and graduated B.Bo. in 1898. Here he became 
a brilhant disorple of Thomas Purdie, profeasor of 
chemistry, who always remained in his memory. It 
was during an ensumg period of study under Wis- 
licenus at Leipzig that he conceived the novel idea 
of applying Purdie’s method of methylation to the 
investigation of the molecular structure of carbo- 
hydrates. From this idea sprang the famous carbo- 
hydrate research school at St. Andrews, which he 
developed with so much energy and success during 
his tenure of the chair of chemistry from Purdie’s 
retirement in 1909 until his own appoimtment, in 
1921, as principal of the University. These pioneer 
researches led to later work of the firat importance in 
carbohydrate chemistry, much of which was carried 
out at Birmingham under the direction of Sir Norman 
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' Haworth, who had formerly held an appointment in 
Irvine's department ab St. Andrews. 

Irvine’s researches were interrupted by the First 
World War; at the same time, however, the experi- 
ence of the St. Andrews school was brought into full 
play in ing the demands of the British, French 

‘and Russians for such indispensable carbohydrates 
as dulcitol, inulin, fructose, maltose and mannitol. 
There followed the complete preperation, in quantity, 
of novocain. These tasks, together with difficult 
and dangerous work on mustard gas, hindered 
the ion of the fundamental researohes on 
carbohydrates. This work was once more getting 
into stride when Irvine became principal in 1921. 

Soon afterwards, the scientific contributions that 
the new prmcipal had made to the national war effort 
were recognized by the bestowal upon him of a 
knighthood ; he had been elected a Fellow of the 
Royal Society m 1918. A portrait of this fourth 

rofeasor of chemistry in the United College of Bt. 

Salvator and St. Leonard, painted some years later 
(1988) by Oswald Birley, hangs in the Senatus Room 
of the University of 8t. Andrews beside that of his 
teacher, predecessor and friend, Thomas Purdie. A 
distinguished pupil of Irvine has said that ''he was 
an inspiring teacher, and his lectures were models of 
clearness. More than that, they inspired in the 
students a love of chemistry and ee them a desire 
to take part in the discoveries Irvine himself 
was initiating". 

Irvine had shown his administrative ability as 
eesor and also as dean of the faculty of science ; 
few his latent powers until the broad 

opportunities of the principalship unfolded them- 
selves before him. A profound love for his University 
and an unfailing faith in its high destiny enabled him 
to combine the vision of the seer with the drive of 
the man of action, and to use tradition as the hand- 
maid of and development. He cherished the 
picturesque attributes of his ancient University, and 
drew into practical service the pageantry and colour 
of the ‘College of the Scarlet Gown’. 

During Hi long term of affice, the development of 
the residential system with ita attached Harkness 
entrance goholarmhipe, together with the institution 
of regenta, played a leading part in widening the fleld 
of recruitment of students and in raising their number 
to an economic level. New chairs were founded 
judicioualy in every faculty of the University. Among 
many notable advances in the pert of the University 
situated in Dundee were the growth of the schools of 
medicine and i i and the expansion of the 
chemistry department of University College. These 
rapid developments, combined with the geographical 
handica saat ver rat o Nous hag PEE t tl 
TRE upon both sides of the Tay, have mevitably 

given rise to growing pains. Such difficulties, how- 

ever great, must be overoome in the interests of the 

University as a whole. In Irvine’s own words (1950) : 
“Let it be an encouragement and an inspiration to 

each one of us to reflect that, within the history of 
our own times, obstacles so formidable have been met 
and surmounted. . . . I have faith, unconquered and 
unoonquerable, in the beloved University of Bt. 
Andrews” 


Irvine’s intereste and activities, although con- 
centrated upon the University of St. Andrews, spread 
outwards in ever-widening circles as the years went 
by. He took a great an practical mterest in pre- 

ing the historical character of the city of Bt. 
Andrews. In the outside world he rendered invaluable 
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services to the Scottish Universities Entrance Board, 
the Scottish Education Department, the Forest 
Products Research Board, the Carnegie Trust, the 
Pilgrim Trust, the Commonwealth Fund, and many 
other organizations. He was a member of the Prime 
Minister’s Committee on the Training of Biologista 
(1931), chairman of the Viceroy’s Committee on the 
Indian Institute of Science (1936), of the Committee 
on Higher Education in the West Indies (1944), and 
of the Inter-University Committee on Higher Educa- 
tion in the Colonies (1046-51). He was a prime mover 
in founding the University College of the West Indies, 
where the scarlet student-gown of 8t. Andrews may be 
seen in & new environment. He was also an ever- 
welcome visitor to the United States; on various 
occasions he delivered special lectures and addresses 
in that country 
(1929), and Yale (1931). 

He was awarded many honours : in 1948 he became 
K.BE.; in chemistry he was Longsteff medallist of 
the Ohemical Society, Davy medallist of the Royal 
Society, Willard Gibbs medallist of the American 
Chemical Society, and Elliott Cresson medallist of 
the Franklin Institute of Pennsylvania. He received 
numerous honorary degrees from the universities of 
the homeland, the Bntish Commonwealth and the 
United States. 

He married in 1905 Mabel Violet, younger daughter 
of Mr. John Williams, of Dunmurry, Co. Antrim. 
Throughout his subsequent career he owed much to 
his wife's unfailmg devotion and counsel, and to the 
background of a happy home-life. He had three 
children, mcluding one son, Nigel, who died on active 
service during the Secand World War. 

It ia difücult to do justice in words to Irvine’s 
many-sided character and personality. A richly 
stored mind found expression in speech that could 
attain & rare eloquence and charm, whether at great 
moments or upon more intimate occasions. He was 
an admirable chairman, ever ready to lighten the 
routine of business with an apt anecdote or reminis- 
cence. He had & remarkable power of reducing a 
complicated blem to ite easentiala ; at the same 
time, he an equally remarkable memory for 
detail of all kinds. Persuasive in argument, tenacious 
of opinions carefully formed, he showed the greatest 
determination and foroefulneas in carrying through a 
cherished project passionately held. He was a stern 
disciplinarian when occasion demanded ; 
students knew instinctively that in him they had a 
firm friend. He had, indeed, & discerning sympathy 
with youth; he would sometimes pause at his deak 
in the midst of the weightiest matters in order to 
write & charming letter of encouragement or of 
congratulation to & youthful acquaintance: from 
him came many kindnesses of which the world knew 
nothing. In himself he preserved throughout his life 
a certain element of spiritual boyishness, allied closely 
with his eager zest for new knowledge and freah 
experiences. - 

Two years ago Irvme wrote: “I find myself—a 
twentieth-century acientist—gaxing across the chasm 
of five hundred years to a strange remote world and 
am conscious afresh of a feeling which never entirely 
escapes me that, as the thirty-fourth Prinorpal of Bt. 
Salvator’s College, I am privileged to share in the 
inheritance of a solemn trust; at once I am brought 


, aa at Williamstown (1926), Princeton && 
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face to face with the question if the duty committed * 


to that long succeasion of Masters has been faithfully 
i ". The answer is clear to us and will be 


discharged y 
even clearer to posterity. JOHN READ 
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Dr. F. W. Carter, F.R.S. 


.FampmarcK WiLLIAM CARTER, who was until his 
retirement in 1946 consulting engineer with the 
British Thomson-Houston Co., died on May 29 at the 
age of eighty-one. 

A man of impressive appearance and of great 
mathematical ability, he was nevertheless very 
modest, gentle and reserved. He was almost the 
first mathematician of high order to apply his 
abilities exclusively to the practical problems arising 
during the development of a great engineering 
industry, and in so doing he built up a world-wide 
reputation. Behind the mathematios which he used 
so succesafully, he had & clear physical conception of 
the problems with which he dealt, and in many cases 
saw the form of the answer before the problem had 
been worked out in detail. So his analyses included 
those factors. which would give & satisfactory 
iso eerie Pe aril and ignored factors not sig- 
nificant his writings are models of lucidity and 
of the economical use of words, and are & pleasure 
to read in spite of the diffloulty of the subject-matter. 

Dr. Oarter’s choice of subjecta was very wide; the 
first paper published in 1898 dealt with “The 
Smashmg Pomt of a Glow Lamp"; the last, pub- 
lished in 1944, with “Anti-aircraft Gunnery”. 
Between these two extremes he ranged over many 
problems both electrical and mechanical. His papers 
were published in the Proceedings of the Royal 
Society, of the Cambridge Philoeophical Society, of 
the Institution of Civil Engineers, of the Institution 
of Electrical Engineers, and 1n many of the important 
technical journals. 

By electrical engineers Dr. Carter will always be 
remembered for his investigations on magnetic flelds 
in electrical machines. In this work he used the 
Schwarz-Christoffel transformation, described. by 
J. J. Thomson in ‘‘Recent Researches in Electricity 
and imn". He was the first to apply it to a 
practi engineermg problem, and after a lapse of 
time, while engineers an understanding of 
this weapon of attack, others followed his lead. 
Three papers on this subject were published : one in 
1900, another in 1901, and the third, where he ool- 
lected the resulta of hia researches, m 1926. ‘Carter’s 
coefficients’, quoted in text-books on electrical 
design, and used by electrical machine designers, 
were derived from this work and perpetuate his 
name. 
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In mechanical engineering Dr. Carter completed 
one investigation of outstanding originality. It 
relates to the running characteristics of locomotives 
with special reference to their stability of operation. 
He began, in a paper on '"The Electric Locomotive” 
in 1916, by propounding & theory to explain unstable 
running of locomotives, introduced and defined a 
new quantity which he called ‘creepage’, and made & 
qualitative analysis for conditions of stability. The 
subject was developed in two further papers in 1026 
and 1928, based on Love’s work on elasticity and 


* Routh's work on criteria of stability. A final paper, 


in 1980, applied these earlier results to analyse the 
characteristics of oertain locomotives involved in 
derailment accidente. Using models, he gave a 
practical demonstration of the correctness of his 
theory at & conversarione of the Institution of Civil 
Engineers in 1929. 

One further sample of his work is worthy of special 
mention. In 1922 he published a book on ‘Railway 
Electric Traction". Thirty years later it is still 
accepted as the standard book dealing with the 
fundamentals of the subject. 

In addition to his published works, comprising 
thirty-four papers and one book, he carried out many 
investigations for the British Thomson-Houston Co., 
which he served during almost the whole of his 
professional career. One of these, in 1939, was the 
determination of stresses in & large forging during 
heating and cooling and in the transition from the 
plastic to the elastic state. 

He entered St. John’s College, Cambridge, in 1802, 
taking his degree in 1895, when he was placed eighth 
wrangler. In 1926 he was awarded the Sc.D. degree 
at Cambridge, the first in the Faculty of Engineering 
for more than fifteen years, so far as can be traced 
in the records. He was elected a Fellow of the Royal 
Society in 1932. He became a full member of the 
Institution of Civil Engineers in 1919, and was 
awarded the George Stephenson Medal and the 
Telford Premium by the Institution. He became a 
full member of the Institutaon of Electrical Engineers 
in 1812, and was awarded a premium for his work 
on magnetio flelds. 

He married in 1908 Edith, youngest daughter of 
James Oramp, of Coventry, and sister of Prof. 
William Oramp. He is survived by his widow and 
three sons, the eldest of whom is Prof. G. W. Carter, 
professor of electrical engineering in the University 
of Leeds. K. R. HoPXxiRE 


NEWS and VIEWS 


Meteorology In the University of London : 
Sir David Brunt, F.R.S. 


&i& Davip Brunt is retiring in September from 
the chair of meteorology in the Univermty of London 
and the post of head of the Department of Meteorology 
in the Imperial College of Science and Technology, 
London, to which he was appointed in 1934. The 
De t, the only one devoted to the subject in 

itish univermty, has greatly flourished under Sir 
David's direction and hag attracted studente from 
all parte of the world. The research work carried out 
there has much increased, and the staff, 
from Sir David, has grown to five and includes 

two University readers. After a briliant oereer in 


mathematics at the Universities of Wales and Cam- 
bridge, Bir David became a meteorologist in 1916 
as an offloer of the Meteorological, Section, Royal 


Engineers. On demobilization in 1919 he was 
appointed ea of Army Services in the 
Meteorological Office. This post involved control of 


meteorological work in chemical warfare and ballistics; 
thus the study of turbulence and diffusion in the 
lowest layers of the atmosphere, to which he has 
since contributed so much, became a major official 
responsibility. During his service in the Meteor- 
ological Office he also made importent contributions 
to the study of periodicity in European weather, to 
radiation, and to the dynamics of depressions and 
anticyclonea. Shortly after hie appointment in 1034 
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to the Imperial College, he produced his monumental 
book “Physical and Dynamical Meteorology", in 
which was given the first full, connected and eritical 
account of those aspects of meteorology. Since then, 
while not negleotang radiation and turbulence, Sir 
David has worked mainly on cloud formation by 
eddy motion, on the effect of atmospheric conditions 
on human comfort and capacity for work, on the 
meteorology of soaring flight, and on the application 
of meteorology to agriculture and industry. 

Sir David was elected to the Royal Society in 
1939, received a Royal Medal in 1044 for his con- 
tributions to meteorology, and became a secretary in 
1948 and a vioe-premdent in 1949. He was knighted 
in 1949. He has also been president of the Royal 
Meteorological Society, from which he received the 
Buchan Prize in 1933 and Symons Medal m 1947, 
and of the Physical Society. He has been a member 
of the Meteorological Research Committee of the Air 

i from ite formation in 1942. Sir David's 
work has covered a very wide range and has been 
characterized by strict adherence to physical reality 
leading to results of immediate practical value. He 
has had great influence in stmnulating among 
meteorologists the ee of exact physical 
reasoning to meteorological problems, and among 
Service officers and engineers in revealing to them 
the help which meteorology can give in tbe solution 
of their problems. 


Mr. P. A. Sheppard 


Mr. P. A. SHEPPARD, University reader in meteor- 
ology in the Imperial College, is to succeed Bir David 
Brunt. He was born in 1907, usted m 1927 at 
the University of Bristol with honours in 
physios and joined the staff of the Meteorological 
Office in 1929 as resident observer at Kew Observ- 
atory. His early work lay largely in the fleld of 
atmospheric electricity, and he took pert in the 
British Polar Year expedition of 1932-33 to Fort 
Rae in Arctic Canada as the specialist in that subject. 
Shortly after returning from Canada he jomed the 
Meteorological Section of the Chemical Defence 
Establishment, Porton, and there investigated prob- 
lems of wind structure in the layers of atmosphere 
just above the ground. To aid in this work he demgned 
a sensitive cup anemometer of very low mertia and 
with a linear calibration curve which would record 
in a wind as light as 40 ft./mm. His paper on the 
aerodynamic drag of the earth's surface pubhahed in 
the Proosadings of the Royal Sootety in 1947 describes 
a study of the wind drag on a torsionally mounted 
plate, and establishes the vahdity of von Kármán's 
constant in the terrestmal boundary layer. Mr. 
Sheppard left the Meteorological Office in 1939 to go 
to the Impenal College; but the outbreak of war 
brought him back to the Office in the autumn of the 
game year. His major work durmg the War was the 
technical direction of the work of the British radso- 
sonde observing stations and of the meteorological 
reconnaissance aircraft. He also collaborated with 
Dr. Sverre Petterasen and others at the Central 
Forecast Office in devising techniques for the use of 
upper air information m forecasting and in work on 
the determination of the large-scale vertical currents 
from the structure of homzontal wind flow. He 
returned to the Imperial College in 1945 and since 
then has been actively interested in atmospheric 
turbulence and cloud structure. He has served the 
Royal Meteorological Society as 4 secretary and as 
editor of ita Quarterly Journal. Another valuable 
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service to lus fellow meteorologista has been the 
writing of the surveys of progress in meteorology 
publiahed m Sotencs Progress. Ho is a member of the 
Air ini Meteorological Research Committee, 
chairman of ita Instrumente Sub-Committee, and an 
original member of the Civil Aviation Research 
Committee. 


Zoology at Reading: Prof. C. H. O’Donoghue 


Pror. Caarntas H. O'DowogEum will retire from 
the charr of zoology in the University of Reading in 
September. Prof. O'Donoghue graduated with first- 
class honours in zoology and physiology in the 
University of London (King's College) ım 19008, and 
was appomted asmsbant to the professor of zoology 
at University College, London. In 1012 he was , 
awarded the degree of D.80. and & Beit Memorial 
Fellowship for Medical Research. He t six months 
in Freiburg in 1913 under Prof. D , the proto- 
zoologist, and in the following year was elected a 
Fellow of University College, London. In 1918 he 
went to Canada as professor of zoology in the 
University of Manitoba, and was elected a Fellow 
of the Royal Society of Canada in 1922. He was a 
member of the Biological Board of Canada. He spent 
five summers at the Pacific Coast Biological Station 
at Nanaimo, Vancouver Island, and acted as director 
during 1923. In 1926 he was visiting professor for 
two terms at Stanford University, California. He 
also took part in two biological expeditions to Jasper 
Park in the Rocky Mountains. 

Returning to Great Britain m 1927, Dr. O'Donoghue 
served under the late Prof. J. H. Ashworth as senior 
lecturer, later reader, m zoology, in the Univesity 
of Edinburgh. He was elected a Fellow of the Royal 
Society of Edinburgh and served on the Council of 
the Royal Physical Society, becoming ite dent 
in 1938. In 1982 he was awarded the Neill Prize and 
Gold Medal of the Royal Society of Edmburgh for 
his publiahed researches in the Transactions of that 
Society, and in 1987 was made biological secretary. 
He became professor of zoology in the University of 

in September 1939, on the retirement of 
Prof. F. J. Cole. A new department was being built, 
and though the outbreak of war caused a cessation 
of work, building was later resumed and the De 
ment was opened in December 1042. f. 
O'Donoghue was dean of the Faculty of Science 
during 194448, and deputy vice-chancellor of the 
"Univerarty dunng 1950-52. Huis researches have 
covered a wide fleld m zoology. Under Prof. J. P. 
Hill at University College, he worked on the mam- 
ecd eres and corpus luteum of marsupials. He has 
pub numerous papers on the vascular system 
of fishes, amphibians and reptiles; his study of 
the blood-vascular system of the tuatara, Sphenodon 
punctatus, has become a classic. His later work is 
taxonomic, and he is an authority on the Nudi- 
branchiate Mollusca and the bryozoe, having 
described collections from many of the world. 
Prof. O'Donoghue is a member of the Council of the 
Zoological Society of London. 
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Prof. A. Graham 


Pror. ALASTAIR GRAHAM has been elected to 
succeed Prof. O'Donoghue. He graduated with first- 
class honours in zoology in the University of Edin- 
burgh in 1920, and then took up an appointment as 
lecturer in zoology in the University of Sheffeld, 
leaving m 1938 to become reader in zoology at 
Birkbeck College, University of London, under the 
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late Prof. H. G. Jackson. In 1948 he was made head 
of the Department and profeesor of zoology in 1947. 
Prof. Graham is a governor of Birkbeck College. As 
chairman of the Board of Studies in Zoology, and of 
the Board of Examiners in Zoology, he has given 
valuable services to the University of London. Prof. 
Graham can look back with pride on his achievement 
in keeping the Department at Birkbeck College going 
during the War. In 1940 the Zoology Department 
was destroyed by bombing, though most of the 
teaching specimens were salvaged. The ent 
was set up in the condemned building of Graystoke, 
and when further bombing restricted ita activities, 
classes were carried on in a cellar, and on several 
occasions in the open air. He preserved the oon- 
tinuity of the Department through every calamity 
and raised it to ite present high statue—a department 
consisting almost exclusively of part-time students, 
of whom one-fifth are engaged m research for higher 
degrees. Prof. Graham’s research work has been on 
the functional anatomy of molluscs, with special 
reference to feeding habits, and the structure and 
function of the alimentary canal. He has recently 
been awarded the Keith Prize of the Royal Society 
of Edinburgh for the period 1948-51. 


Sir George Thomson, F.R.S. 


A FAREWELL dinner was held on June 24 at the 
Imperial College in honour of Sir George Thomson, 
who after twenty-two years as head of the physica 

t is leaving on August 1 to become Master 
of Corpus Christi College, Cambridge. The Rector of 
the Imperial College, Sir Roderic Hill, presided at 
the dinner, and the Go Body was represented 
by its chairman, Viscount Falmouth. Nearly one 
hundred people attended, representative of present 
and past members of the staff and the research 
studente; and on their behalf & presentation was 
made to Sir George of a watchmaker’s lathe, this 
being suitable for the miniature model-making which 
is Prof. Thomson’s favourite hobby. Prof. W. D. 
Wright, speaking on behalf of the departmental 

, recalled that ıt was twenty-five years ago, 
almost to the day, that & letter had appeared m 
Nature entitled ‘Diffraction of Cathode Rays by a 
Thin Film"; that letter marked the beginning of 
Sir George's well-known researches in electron 
diffraction. Since 1980, at Imperial College, Bir 
George had directed notable researches in electron 
diffraction, nuclear physics and cosmic rays, and he 
had also given valuable service to the Government 
as a scientific adviser, both during and after the War. 
Many personal tributes were paid to Bir George by 
subsequent speakers, who included the Rector, 
Viscount Falmouth, Prof. H. Dingle and Prof. H. 
Levy. They emphasized in particular Sir George’s 
penetrating scientific insight, and the deep pd 
which he had won from all associated with hrm. Just 
as his distinguished father, Bir Joseph Thomson, had 
been affectionately known in his laboratory as ''J.J.", 
so Bir George was always referred to as ''G.P.". He 


takes with him to ri the good wishes of all 
at the Imperial College of Science and Technology, 
Peter Árted!: A Contemporary of Linnzus 


Tau yearbook for 1950-51 of the Swedish Linné- 
* Sállakapete (Arg. 33-34, 1050-51; . iii--188; 
Uppsala : Almquist and Wiksell, 1951) includes two 
oontributions by Dr. O. Walde and Prof. H. Engel 
dealing with the biography of Peter Artedi, the 
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fnend and fellow student of Lmnmus. Artedi was 
accidentally drowned in 1735 before completing his 
important work on ichthyology on which his reputa- 
tion resta. His manuscripts were saved by Linnwus, 
who edited and published the “‘Iohthyologia” in 1738, 
adding a brief biography of the author. Very little 
is known of Artedi personally, and only one of his 
letters has survived. Dr. Walde has discovered, m 
the Royal Library at Stockholm, a small volume 
dealing with alchemy, botany and agriculture, which 
Was i as the work of Artedi. Prof. Engel 
relates that Artedi lived a lonely life, going to the 
tavern from 3 to 9 p.m., worlang from 9 p.m. to 
3 a.m., and sleeping from 3 a.m. to noon. This article 
commenta ox some of the legal documenta connected 
with Artedi’s death and on the personal effecta left 
by hmm. 


A New Antl-malarial Drug: ‘Daraprim’ 

‘DaRAPRIM’, a new anti-malarial drug, has recently 
been put on the market by Messrs. Burroughs Well- 
come and Co. It is 2: 4-diamino-5-p-chlorophenyl- 
6-ethylpyrimidine, and is the moet active of a large 
series of substituted 2: 4-diamino-pyrimidines which 
have been synthesized and tested against laboratory 
infections of Plasmodium gallinaceum in chicks and 
P. berghei in mice (Falco et al., Brit. J. Pharmacol.. 
6, 185; 1951). Tmals in quiescent cases of human 
malaria have been reported by Archibald (Bru. Med. 
J., i, 821; 1951), and in overt infections of P. 
falciparum and P. malaria in man by McGregor and 
Smith (Brit. Med. J., i, 730; 1952). They concluded 
that it has a powerful action on schizonta and a lesser 
and inconstant action on trophozoites. It acted as 
swiftly in non-immunes as in others possessing partial 
immunity; it is tasteless and no toxic reactions of 
any hind were observed. The drug is an effective 
suppressant of P. falciparum infections, even in doses 
as small as 6 mgm. daily. Goodwm (Bru. Med. J., 
1, 732; 1952) took this amount daily for one year. 
During this time he deliberately exposed himself to 
the bites of four mosquitoes later shown to be infected 
with P. faloyparum. He also slept without a mosquito 
net for six months while in West Afrioa. Throughout 
this period there were no toxio manifestations, and 
no abnormalities were produced in the blood. bone 
marrow, or urine. To each of a group of volunteers 
in England, 50 mgm. of the drug was given twice 
weekly for three months. Again there were no 
demonstrable effects on the urine, blood, or erythro- 
cyte sedimentation-rate. Although it is too early to 
assees the value of this drug, and there are as yet no 
reporta on ite action in P. vivax infections, ita schiz- 
onticidal efficiency in P. faleiparum and P. malana 
infections appears to le between that of paludnne 
and chloroquine, and it may prove to be a highly 
efficient malarial suppressant. 


Research Aboard the R.R.S. Dis- 


Geophysical 
covery ll 
THe R.R.8. Discovery II has recently set sail on 

the second of its current series of research cruises 

(see Nature, May 24, p. 866), and is expected to be 

at sea for flve to six weeks, going about sıx hundred 

miles seaward. The main purpose of the cruise is to 
elucidate the structure of the sea-bed by taking 
samples of the top strata and by seismic refraction 

‘ahooting’ at short and long ranges. The geological 

sampling will be carried out both in shallow and deep 

water by means of specially designed cormg-tubes, 


18 


capable of taking cores of the bottom sediment up to 
80 ft. m depth. The seismic work will consist of 
refraction ‘shooting’ at short range (that is, up to a 
distance of twenty mules) in shallow water, and at 
long range (up to & hundred miles) on the edge of 
the continental alope, on the slope iteelf, and in 
oceanic depths; for the short-range work only one 
ship, equipped with sono-radio buoys, is required, 
but two ships are n for the long-range 
observations, and H.M.S. Soott will assist in this. 
Other work to be attempted during the cruise will 
molude heat-flow measurements through the bed of 
the ocean, at a depth of about 2,000 fathoms (12,000 
ft.), these observations being made with a iun 
devised probe which is driven 10 ft. into the 
sediment and allowed to remain there for a specified 
time. The p of these measurements is to 
determine whether the heat-flow through a continent 
igi from radioactivity of the contmental-type 
rocks which are, to a large extent, absent under the 
oceans. Wave recordings, with the special ghrp-borne 
wave recorder fitted for the previous cruise, will be 
contmued as a normal routme, and special attention 
will be given to echo-sounding, more particularly on 
the continental slope and in deep water. The ship is 
operated by the National Institute of Oceanography ; 
during this voyage it will work in co-operation with 
the Department of Geodesy and Geophysics, Univer- 
sity of Cambridge, and the following men of science, 
among othere, wil be on board during perta of the 
cruise: Dr. E. C. Eullard, director of the National 
Physical Laboratory, Teddington; Prof. W. B. R. 


ent of Geology, and Dr. M. N. Hdl- 


and Mr. B. C. Browne, of the Department of Geodesy 
and Geophysics, Cambridge ; and Dr. H. F. P. Herd- 
man, of the National Institute of Oceanography. 


Indian Jute Mills Association Research Institute 


THe formal opening by the Prime Minister of 
India, Mr. Nehru, on January 2, of the new buildings 
of the Indian Jute Mills Association Research 
Institute in Calcutta completes the second part of 
the Association’s post-war scheme of co-operative 
development, which had already been partly realized 
by the inauguration of a training college for appren- 
tioes (Nature, 167, 1058; 19651). The Research 
Institute, founded in 1936 to provide the type of 
service usually given by research associations in 
Britain, was origmally housed in central Calcutta, 
under conditions which left a good deal to be desired 
by the scientific workers on the staff, and ın 1945 it 
was decided to provide more adequate accommodation 
in the suburbs. The new premises provide modern 
amenities for a staff of 85, mcluding 45 qualified 
scientific men or technologists. Laboratories for 
physics (4), chemistry (4), biological sciences (8), 
X-ray crystallography, optica, testing, dyeing, finish- 

, and chemical technology ; admmistrative offices, 
& room, library, canteen, stores aud workshop 
oocupy moet of the 50,000 aq. ft. of floor space m the 
two-storied air-conditioned building. Among the 
laboratory services are included laid-on compressed 
air and. vacuum. In order to prepare the staff for 
makimy the best use of the new laboratories, senior 
members of the various sections (physics, chemistry, 
testing, eto.) have been sent to Great Britain during 
the past five or six years for traming m research ; 
the majority of these went to the University of Leeds 
and qualified for higher degrees in textile science or 
technology. The director of reeeerch of the Institute 
is Dr. W. G. Macmillan. 
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Safety of Domestic Electrical Installations 
A Parm entitled ‘Domestic Electrical Installations 
—Some Safety Aspects” was presented on January 24 
to the Utilization Section of the Institutaon of Elec- 
trical Engineers by Mr. H. W. Swann, who is senior 
electrical inspector of the Factory Department of 
the Ministry of Labour and National Service. The 
paper gives a comprehensive review of the hazards 
commonly arising from electrical faults in domestic 
consumers’ installations, and of the methods of 
protection employed and their limitations. Statistics 
relating to fires attributed to electrical causes are 
ques for the period 1946-50, and attention is 
i to the question of the effect of the age of 
electrical installations on fire risk. Detailed con- 
sideration 18 gi to the effect of leakage current on 
fire and shock risks. It 1s emphasized that with the 
increased load now taken by many domestic con- 
gumers, normal fuse-settings are often sufficiently 
high to vent operation with the maximum fault 
current can flow in the ‘earth loop’, and in this 
connexion the advantages and lmitations of earth- 
protection devices are discussed. It is sug- 
that changes in method may become necessary 
and that the inspection and test of protective devices 
may prove to be more practicable than large-scale 
inspection and test of mstallations and appliances 
already in use. The paper constitutes a much-needed 
reminder that means of protection of consumers’ 
installations which were satisfactory at an earlier 
stage, when electrical energy was utili on & much 
smaller scale than to-day, are being rendered ineffeo- 
trve by the sheer growth of the consumption of 

electricity. 


Training of Designers for the Printing Industry 


A REPORT on the beg of deeigners for the 
printing industry prepared by a subcommittee of 
the London and Home Counties Regional Advisory 
Council, Higher Technological Education (Report No. 
11; obtainable from the Council, Tavistock House 
South, London, W.O.1; pp. 20; 1952; le.), recom- 
mends that training courses for this purpose should 
be held in, or in association with, colleges contamimg 
reasonably comprehensive departmenta of printing. 
In allocating practical accommodation to S pem in 
colleges, it 18 recommended that priority should be 
given to classes for apprentices under the indenture 
approved by the Joint Industrial Council. Local 
education authorities are recommended to ensure 
that their scholarship arrangements permit financial 
assistance for specially selected apprentices attending 

time classes to transfer to full-time attendance 
or & course in design, and trade associations should 
consider offering a limited number of scholarships to 
enable gifted apprentices to take full-time courses in 
design. Practical instruction in trade processes—to 
the limited extent recaommended—should, for students 
in & four-year full-time design course, be confined 
to the last two years. The report is manifestly con- 
cerned solely with technical education—the basic 
prinorplee by which the training of designers for the 
rinting industry should be guided in the future. 
owhere in the rt is there any- concern with 
higher technological education, and on the evidence 
of this report the title itself of this Regional Advisory 
Council is one more illustration of the sad confusion 
between technical and higher technological education 
which appears to be impeding the formulation of an 
atlequate and effective policy for either. 
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Soclety of Cosmetic Chem!sts of Great Britain : 
. Officers for 1952-53 


THE fourth annual general meeting of the Society 
of Cosmetic Chemista of Great Britain, which is an 
associate of the Society of Cosmetic Chemists (U.8.A.), 
was held at tbe St. Bnde Foundation Institute, 
London, on June 13. Mr. W. A. Poucher was elected 
as the Society's first honorary member. The following 
officers and members of council were elected for the 
year 1952-53 : Chairman, Dr. R. H. Marriott; Vice- 
Chairman, F. V. Wells; Honorary Secretary, F. 
Hulley (24 Bride Lane, Fleet Street, London, E.C.4) ; 
Honorary Treasurer, E. Polan ;, Members of Council, 
A. B. Bell, Dr. H. W. Hibbott, H. Holmes, Dr. A. W. 
Middleton and J. Pickthall. 


University of Glasgow: Appointments 


THs following &ppointmente have been made in 
the University of Glasgow: G. Hoyle (zoology) and 
R. B. Morrison (bacteriology) to lectureships; F. C. 
Flack (physics) and M. F. Grundon and H. J. E. 
Lowenthal (organic chemistry) to Imperial Chemical 
Industries, Ltd., research fellowships. P. A. Sweet, 
lecturer in astronomy, has resigned from the Univer- 
sity on his appointment as aseistent director of the 
London University Observatory and lecturer in 
astronomy at Univermty College, London. The 
followmg promotions have been made m the Univer- 
sity : Dr. G. Pontecorvo (genetics) and Dr. H. 8. D. 
Garven (histology) to readerships; J. R. Atkinson 
(natural philosophy), J. A. Downes and Dr. J. D. 
Robertson (zoology), and Dr. J. D. Loudon and Dr. 
J. C. (chemistry) to senior leotureehipe ; 
B. W. Ribbons (botany) and I. C. Smith (zoology) to 
lectureships. 


National Research Cound! of Canada Scholarships 
for 1952-53 


Tax National Research Council of Canada has 
recently announced the award of ita scholarships for 
the academic year 1952-53. The details are as follows, 
with the corresponding flgures for last year in 
brackets. Altogether 24] (215) awards have been 
made, totalling 227,900 (192,100) dollars in value, of 
which 65 (72) are bursaries, worth 600 dollara each, 
114 (92) are studentahips worth 900 dollars, and 39 
(30) are fellowships at 1,200 dollars each. Eighteen 
special scholarships at 1,500 dollars have been 
awarded for study in universities or institutions 
abroad, to be held as follows: four at Cambridge, 
three at Oxford, two each at Cornell, London and 
North Carolina, and one each at Chicago, California, 
Edinburgh, Ilhnois and at the John Innes Horti- 
cultural Institution, Hertford. ‘Five overseas post- 
doctorate fellowships at 2,500 dollars have been 
granted for work at universities, two being at 
Oxford, and one each at Cambridge, Dublin and 
London. 


Institution of Electrical Premlum 


Awards 


THE Institution of Electrical Engineers has made 
the following award of premiums for papers read or 
accepted for publication during the seasion 1951-52. 
Institution Premium : D. P. Sayers, Dr. J. 8. Forrest 
and F. J. Lane. Kelvin Premium: Dr. A. L. Cullen. 
John Hopkinson Premium: T. H. Flowers. Non- 
Section Premiums : Dr. H. L. Haslegrave (Llewellyn 
B. Atkinson Premium); J. E. Flood and Dr. J. R. 
Tillman ; and P. R. Howard. Measurements Section 


Engineers : 
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Premiums: Prof. F. C. Williams, Dr. T. Kilburn, 
G. E. Thomas and Dr. A. A. Robinson (Silvanus 
Thompson Premium); D. F. Lawden (Mather 
Premium); and J. V. L. Parry. Radio Section 
Premiums : Dr. R. N. Bracewell, Dr. K. G. Budden, 
J. A. Ratoliffe, Dr. T. W. Straker and Dr. K. Weekes 
(Duddell Premium); T. Kilvington, F. J. M. Laver 
and H. Stanesby (Ambrose Fleming Premium); Dr. 
A. T. Starr, T. H. Walker, H. Grayson, T. 8. McLeod, 
R. A. G. Dunkley, G. Dawson, G. King, L. Lewin, 
J. Lipinski and J. B. Setehfleld ; D. J. Harris and 
R. J. Ryan; J. T. Machowicz; N. G. Meadows ; 
P. N. Prior and A. J. Walsh. 


Announcements 


Tan Albert Medal of the Royal Society of Arta has 
been awarded to Sir Frank Whittle for the develop- 
ment of the continuous-combustion gas turbine and 
jet propulsion. 


Sm Aran Drury is to retire on September 30 
from the post of director of the Lister itute of 
Preventive Medicme. He will be succeeded by 
Dr. A. A. Miles, deputy director of the National 
Institute for Medical Research and director of ite 
Department of Biological Standards. 


Tra following announcements have been made by 
the University of London : Mr. J. R. Napier, lecturer 
in anatomy at St. Thomas’s Hospital Medical School, 
has been appointed to the University readership in 
anatomy tenable at the Royal Free Hospital School 
of Medicine from October 1. E. C. Cherry, an 
appointed teacher at the Imperial College of Science 
and Technology, has been awarded the degree of 
D.8o.(Eng.). 

Tar title and status of reader in zoology in the 
University of Leeds has been oonferred upon Dr. T. 
Kerr, senior lecturer in the Department of Zoology. 
Dr. R. Brown, reader in plant physiology in the 

ent of Botany, has been granted leave of 
absence by the University for the period October 1, 
1952-September 30, 1953, to enable him to accept an 
invitation to an appointment as visiting professor at 
Cornell University. 


AN ‘open-day’ will take place at the National Fruit 
and Cider Institute, Research Station, Long Ashton, 
Bristol, on July 15, when the annual meeting of 
members will be held and the laboratories, cider 
house, etc., inspected. 

A SYMPOSIUM on New Research Techniques in 
Physics will be held at Rio de Janeiro, Bho José dos 
Campos and São Paulo, Brazil, during July 15-29, 
under the joint sponsorship of the Brazilian Academy 
of Sciences, the National Research Council of Brazil 
and the Centre of Scientific Coo tion for Latin 
America (Unesco). Further information can be 
obtained from Prof. J. Leite Lopes, Centro Brasileiro 
de Pesquisas Fimcas, Avenida Pasteur 250, Rio de 
Janeiro. 

Pror. J. Z. Youna asks that attention be directed 
to & mistake in the description of the rt pro- 
vided for research on the flying spot microscope 
desonbed in Nature of June 7, p. 963. This work has 
been made posible by grants from the Nuffield 
Foundation and from the Research and Development 
Divimon of the British Steel Founders’ Association 
which, in connexion with ita industrial health research, 
is particularly concerned with the high-speed counting 
of dust particles. 
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IDENTIFICATION OF ORGANIC COMPOUNDS FROM 
INFRA-RED SPECTRA 


By Dr A. E. MARTIN 
Sir Howard Grubb, Parsons and Co., Newcastle upon Tyne 


IMP organic chemists are well aware of the 
assistance to be gained fróm a study of the 
infra-red spectra of therr compounds; but probably 
many do not realize just how valuable infra-red data 
could be if & complete catalogue of spectra were 
available. At the present time several organizations, 
mainly in the United States, are collecting spectra 
from many laboratories; but the total number has 

reached 3,000 and is only increasing at the 
rate of about 1,000 per annum, so that clearly 
«progreas will have to be greatly accelerated if any- 
thing like a complete catalogue is to become available 
in an acceptable period of time. 

It is the p of this article to point out that 
with a little concerted effort fairly complete data of 
the spectra of organic compounds could be recorded 
m & reasonable period, notwithstanding that a recent 
estimate pute the total number at about 500,000, of 
which some 70,000 can be regarded as the more 
common ; this is approximately the number listed in 
the “Dictionary of Organic Compounds" by Heilbron 
and Bunbury. A simple method of recording and 
filing spectral date is also described. 


Experimental Procedure 


A modern double-beam spectrometer with rock- 
salt prism i8 capable of recording & spectrum from 
2 y to 15 y. with sufficient resolution for our needs in 
twenty minutes or lees, go that allowing for repeat 
runs and the fact that for the present purpose it is 
only posed to use the spectral region 7-165 p, it 
should be possible to record the spectrum of a given 
substance m one hour, say eight compounds per day, 
40 per week and 2,000 per annum. With ten mstru- 
ments fully d in this way, 20,000 spectra 
could be recorded in & year, 100,000 in five years 
and 500,000 in twenty-five years. 

It is deairable that the work should be carried out 
with a comparatively small number of instruments, 
aince then greater control could be exercised over 
the acouracy and uniformity of the results. It would 
be a simple matter to arrange for each mstrument to 
record the of & given test substance once & 
week, so that a high standard of accuracy could be 
mamtained. 

The question of how a spectrum ahall be obtained 
from a given substance is one of considerable diff- 
culty, and careful consideration 1s desirable before 
deciding on a rigid procedure. Comparatively few 
compounds exist as liquids or solids of low melting 
point; these can be examined in the liquid state. 
Many substances can be examined in solution at low 
concentration (about 1 per cent) in carbon disulphide 
or carbon tetrachloride, while intractable materials 
of high melting point and low solubility can be ex- 
ammed as a suspension m ‘Nujol’ (medicinal paraffin). 
The ‘Nujol’ technique is extremely useful, as prac- 
tically any organic substance, liquid or solid, can be 
examined in this way. Inevitably a fair proportion 
of the incident radiation is scattered and lost, but m 

this need not exceed 30 per cent. ‘Nujol has 
strong absorption at 1,450 and 1,375 am.-!, but this 
latter band causes little interference below 1,350 am.-1 


and no other important &beorption.is encountered in 
the region used. In the case of rare substances or very 
small samples, an adequate gpeotrum oan be obtained 
with as little as 30 ugm. by using & simple reflecting 
microscope in conjunction with the spectrometer. 

The supply of pure substances from laboratories 
all over the world would be necessary for the guocees- 
ful operation of the scheme; but this should present 
no great difficulty since the quantity required 18 very 
small 


For the purpose of recording the salent features 
of & spectrum, the positions of the six most intense 
bands will in general be sufficient. The concentration 
of the substance under investigation and the length 
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of cell would be chosen so that the strongest band : 


reaches about 80 per cant abeorption. Bands will 
then be quite sharp and the relative intensity of tho 
stronger ones readily determined. If the weaker of 
the six bands correspond to leas than about 20 per 
cent absorption, it will be desirable to record further 
spectra at a higher concentration or with a longer 
length of cell. 

The region of the spectrum to be utilized is limited 
to 650 to 1,850 cm.-! (the so-called fingerprint region), 
sioe the frequency-range 1,350-5,000 «cm. ıs 
unsuitable for our present purpose. The 3-1 region 18 
valuable in elucidating details of structure, particu- 
larly with regard to OH, NH, NH,, CH, CH, and OH, 
groups, but to make full use of this region greater 
resolution i18 required than is normally obtamable 
with a rocksalt prism. Between 2,800 and 1,800 cm.-? 
few important encies ocour, so that this interval 
is not of great interest. At about 1,750 am.-! thé 
important carbonyl frequency occurs; but this is 
easily i and need not be included in the 
present scheme. Similarly, the CH, and CH, deform- 
ation frequenmes at about 1,450 cm. are quite 
easily picked out, together with the CH, deformation 
frequency (symmetrical) at 1,375 om.-'; they can 
also be excluded. 


Filing System 


In order to classify bands between 650 and 
1,850 am.-1, thia region is conveniently divided into 
seventy 10 am.-! intervals. In most cases sharp 
bends are available which can ‘be measured to 
+2 cm... Band postions can be entered on 
punched cards, and machmes are available for sorting 
the cards in various ways, to find a match for the 

of the unknown. However, even with only 
100,000 cards, the sortmg process would be lengthy 
and the necessary machines are quite costly, so that 
it would scarcely be possible for many laboratorie 
to install such equipment. Fortunately, & much 
smpler and cheaper alternative is available. By 
dividing the spectra into 70 x 70 groups, each 
spectrum can be classified according to the positions 
of the strongest two bands. If the interval 8650- 
659 om.-! is called number 1, 660-669 cm.-! number 2, 
and go on to 1,340-1,350 œm., which would be 
demgnated number 70, a spectrum with its most 
intense band at 1,071 and its next strongest at 
708 om.-!, for example, would be clasarfled as 43/15. 


* 
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Cards would be filed in order from 1/1, 1/2, ete., to 
70/1, 70/2... 70/70, and since there would be 4,900 
classification n there would be, for & total of 
500,000 compounds, something of the order of a 
hundred substances for each claserfication number. 

With the details of thirty or forty compounds 
printed on a single card, three cards would, on an 
average, suffice for each classification number, and 
some 15,000 cards would be required for 500,000 
substances. Quite a modest set of filing cabinets 
would house this number of cards. Onoe the strongest 
two bands have been measured m the spectrum of 
an unknown, it is the work of seconds to pick out 
the cards containing details of all compounds with 
their strongest two bands in the same 10 om.-! 
intervals as in the unknown. At the worst, it is then 
only neceasary to look through the spectral details 
of Sra hundred PAE to find one which 
matches the unknown. . 

It might be thought that the scheme as outlined 
so far, while possible for relatively simple substances, 
would fail with larger and more complicated mole- 
cules, on account of the number of conflicting 
absorption bands. That this dr ty is not so serious 
in practice is shown by the spectrum of cholesteryl 
acetate, a fairly large and complex molecule (see 
Figs. 1 and 2). The two key bands m order of intensity 
are 1 and 2, while the others in order of diminishing 
frequency are numbered 8, 4, 5 and 6. The clase- 
ifloation number is therefore 60/40 and the entry on 
the card would read: 


No of Molecular Absorption 
formula frequencies 
APOST. Cw Ha Os 1,244, 1,040, 1,188, 960, 902, 804 
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= It is not necessary to clasufy the four 
weaker bands in order of intensity, 
except that when the absorption 18 leas 
than 20 per cent (the strongest band 
corresponding to 80 per cent absorp- 
tion) the frequency can conveniently be 
underlmed to direct attention to the 
fact. By placing the four weaker bands 
in order of frequency, ıt becomes a 
simple matter, when identifying an un- 
known substance, to select the most 
distinctive band of the four and to look 
rapidly through all the compounds 
with the proper classiflcoation number 
to pick out any with & band in 
the same position. A detailed check 
with the remaining bands would, of 
course, be made to establish the 
identity of the two substances. If 
&n impurity frequency happened to 
be chosen as the most distinctive 
of the four weaker bands, probably 
only one or two spectra at the moat 
would have a band in the same 
position, and a check with the ramain- 
ing bands would cause these com- 
p to be rejected. It would then 

wise to repeat the search umng 
another of the four bands. 

In some cases it may even be 
possible to identify major impurities. 
After the bands of the main con- 
stituent have been eliminated by 
reference to the spectrum of the 
pure material, the remaining bands 
can be dealt with in the usual way, 
the strongest two being used to obtain 
the alasmflcation number. 

Each spectrum of a known substance ia given & 
number for the purpose of identification, and a 
separate index will, of course, be necessary, so that 
the full chemical description of the compound and 
classification number corresponding to a given 
spectrum number can be found. Conversely, if the 
spectral details corresponding to a known chemical 
compound are required, ıt is only necessary to look 
up the substance by name, obtain the classification 
number and then look through the carde with this 
number to find the desired spectral data. If more 
detailed information is required, recourse must be 
had to the omginal spectrum, which can easily be 


located once ite number 1s known. 
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Of course, various difficulties could arse in putting 
the project into operation. For example, the spectrum 
of an unknown might have among ita strongest bands 
several of similar intensity, so that the selection of 
the most mtense and next strongest for determining 
the classification number is not straightforward. As 
an ilustration, if a substance hag neerl ly 
motense bands ap frequencies denoted by X, and 
Z, 1t will be n to use the oombinations XY, 
YX, XZ, ZX, YZ and ZY to exhaust all bilities. 

Yet another difficulty might be Eud Dy one or 
both of the key bands of a pure substance being 
broad or of complex structure, so that the frequencies 
could not be measured with the usual . In 
this oase the unsatisfactory bands would be discarded 
for the purpose of obtaining the olasmflcation number. 


22 » 
This should not cause much difficulty in practice, 
gince a similar situation would arise when the same 
substance occurred in an unknown, and as Boon as 
the unsatiafactory nature of one or more of the 
stronger bands was realized, leas intense but better 
defined bande would be employed. Unsatisfactory 
bands not used for obtaining the classification number 
could be bracketed to distinguish them. As already 
mentioned, when the intensity of bands is leas than 
20 per cent, the frequencies would be underlined. If 
a band is superimpoeed on & continuous background 
of absorption, allowance should be made for this 
when assessing the band intensity. The simplest 
procedure is to take the height of a peak above any 

of the immediate background free from distinct 

ds. Both the above-mentioned points are 


illustrated by the following imagmary entry : 


No. of Absorption 
(930), (1,387), fos, 997, 1,284, TOS 


The classification number would now be 16/35. 

If the spectrum of the unknown has ita strongest 
bends at, say, 801 om.-! and 1,239 om.-!, besides 
looking the cards ing to 800-809 and 
1,280-1,239, that is, 16/59, it would be wise to look 
up also the classifications 15/60, 16/60 and 15/59, in 
case small errors have occurred in the measutemen 
of these, key frequencies. z 


Costs = 


Molecular 
formule 


The cost of the project as outlined, & from the 
initial oost of equipment and cost of the organic 
substances themselves, might be to amount 


to possibly £20,000 per annum to ten spectro- 
meters working continuously and to cover the coat 
of printing data cards. This works out at about £1 
per spectrum produced for an annual output of 
20,000 spectra. The cards of data could be brought 
up to date and redistributed as necessary each year. 
Each laboratory poaseasing an infra-red spectrameter 
and wishing to make use of the service would take 
the complete set of data cards issued each year. It 
is reasonable to suppose that in time at least a 
hundred laboratories in Great Britain alone would 
require the cards of data, so that an annual charge 
of £200 would make the project self-supporting. 
After only one or two years, the value of the service 
should be well worth this sum. 

tng coor vot mend Te Seay a 


COSMETICS AND DERMATITIS 
T & recent meeting of the Society of Cosmetic 
Á ‘chemists of Great Britain, held at the St. 
Bride’s Institute, London, a lecture on ‘“Coametics 
and Dermatitis" was given by Dr. E. J. Moynahan, 
consulting dermatologist to Guy’s Hospital. 
Referring briefly to the history of coametios, Dr. 
Moynahan mentioned the fact that several different 
types of cosmetic are described in the Ebers Papyrus, 
and that many references to such preparations are 
to be found in the works of the alchemists and early 
herbelista. The empirical approach has continued to 
dominate cosmetic art and practice, however, until 
comparatively recent times. A noteworthy oon- 
tribution to scientiflo study has been made by 


NATURE 


July 5, 1952 vo. 170 


Sulzberger and others, who have begun to segregate 
and classify the various causes of dermatitis. 

Very few pri ‘irritants are used in modern 
cosmetics. ose that are found include permanent- 
wa reagents, which attack the keratin chemically 
and break down disulphide linkages ; depilatories of 
closely related type; high concentrations of alkali; 
and oxidation hair-dyes such as para-phenylenedi- 
amine. Most of the relatively few oases of dermatitis 
provoked by ooemetio materials are due to gengitixa- 
tion. 

Dr. Moynahan referred to the considerable pro- 
tection provided by the akin's horny layer (if intact) 
and its t layer of sebum i the 
majority of external agenta, with the exception of 
such keratolytics as strong alkalis and acids. 
Dermatitis, which occurs in the lower rather than 
keratinous layera—that is, in the living cells—varies 
from redness and itahing to swelling, vesicle formation 
and finally to necrosis. Oils and predominantly oily 
emulsions, owing to their ability to penetrate thro 
the lipoids of the akin, are more likely to favour 
onset of dermatitis than are aqueous solutions and 
mainly aqueous emulsions, although factors other 
than the constitution of the vehicle have also to be 
considered. High proportions of wetting agents may 
lead, for example, to an undesirable concentration of 
active agents below the prickle cell level. 

In di ing typical cases of sensitization, Dr. 
Moynahan pointed out that primary irritants may in 
turn become sensitizers. With a few notable exoep- 
tions, such as the azo dyes and amine intermediate 
dyes, sensitizers are unfortunately difficult to classify 
in chemical groups, owing to the lack of exact know- 
ledge of the response mechaniams of the akin. It is 
not always easy, therefore, to predict from chemical 
date, the tendency to irritate the skin of newly 
introduced chemicals. Skilfully conducted patch 
testa are valuable; but, however acetals e 
be the concentration, of product, size of patch and 
site of application, such testa have their limitations. 

In a general review of cosmetics as causes of 
dermatitis, Dr. Moynahan said that occupational 
dermatitis, due to the handling of coametica, is 
comparatively rare. This may be partly attributable 
to the Suiplay enr of automatic methods for mixi 
filling 8o forth. Kace cuenta raras give abio 
except when irritant perfume materials have been 
incorporated in them. The game observations apply 
to face powders. Permanent-waving reagents give 
the most trouble, followed by hair dyes.  Allergio 
dermatitis provoked by hair dyes is dramatic in 
character but in moet cases easy to treat. In cases of 
lipstick dermatitis there is & history of 
exposure to ultra-violet light; i le dyed such as 
eosin are photosensitizers (as is also bergamot oil, 
used in eau-de-Oologne, etc.). All brands of lipstick 
tend to give the same reaction in such oases of 
idi . Nail-lacquer dermatitis occurs mostly 
on the thinly keratinized akin around the eyes and 
on the chin or cheek ; not on the fingers themselves. 
Several of the constituents of plastics have been 
known to act as sensitizers. A cause of nail brittleness 
which is more common than nal varnish solvents is 
the injudicious use of some of the newer detergents. 
Most of the anionic detergents used in cosmetics are 
satisfactory in the proportions normally employed : 
more trouble has been caused by other detergents and 
wetting agente used in the washing and treatment 
of fabrics. Rouge is virtually innocuous in character. 
As the keratin of hair 1s tougher than that of the 
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skin, it would appear that depilatories are bound to 
affect the skin keratin. For the purpose of depilation, 
Dr. Moynahan said that he prefers the method of 
electrolyms, although this method is impracticable 
for axillary hair removal in women. After briefly 
referring to cases of oil dermatitis caused by the use 
of 'brilliantines', he interpolated same comments on 
keratoplastics and then referred to the merits and 
defects of barrier (protective) creams. His concluding 
remarks dealt with the indiscrimimate use of dis- 
infeotanta, which can easily intensify skin irritation, 
and with the potential dermatitis-provoking üotiói 
of highly rosined soaps. 


COPENHAGEN BIOLOGICAL 
CONFERENCE 


ECENT developments and present trends in 
cellular biology, physiology and chemistry 
formed the subject of a joint Danish-British oon- 
ference held durmg April 30-May 2 at the Danmarks 
Farmaceutiske Hojakole in Copenhagen. At’ the 
invitation of Danish biologists and the University of 
Copenhagen, a group of research workers from Great 
Britain as well as several Danish sgoientiflo workers 
reported on the progress of their own researches, 
dealing with a variety of topics, which were chiefly, 
though not exclusively, concerned with the oor- 
relation of cell composition with specific cell functions 
such as growth, division and survival. 

The opening session, at which the chair was taken 
by Dr. A. F. Hughes, began with Prof. H. G. Callan’s 
account of his studies on the amphibian oocyte 
nuclei; he waa followed by Dr. W. 8. Bullough, who 
spoke on the effect of castrogenic hormones on carbo- 
hydrate metaboliam and mutoais in mouse ear 
epidermis; and Dr. M. Webb on the influence of 
certain extraneous agents, chiefly magnesium, on cell 
division m bacterial cultures. Dr. F. Buchthal 
preeided at the next session, which was devoted to 
papers by Dr. J. M. Mitohison, on the mechanical 
properties of the cell surface, particularly in relation 
to cleavage ; Dr. E. Zeuthen on nuclear growth and 
respiration in dividing marine eggs, in the light of 
his recent experiments with the refined Cartesian 
diver technique; and Dr. C. Waymouth on the 
problems of maintenance and growth of tissues in 
vitro, in a variety of media of chemically defined 
composition. 

The chair at the next day’s meeting was taken by 
Dr. G. H. Bourne and Prof. P. Brandt Rehberg. 
The p i were opened by Dra. E. C. Slater 
and K. W. Oleland, who discussed the respiratory 
and phosphorylative ability of .heart muscle sarco- 
somes. Dr. 8. R. Pelo and Dr. A. Howard followed 
with a communication on the effects of X-rays and 
neutrons on the synthesis of deoxyribonucleic acid m 
plant roota; Dr. H. Holter surveyed critically the 
existing methods by means of which different parte 
of the cell can be ted mechanically and used 
for studiea on the localization of enzymes in the 
cytoplasm ; Dr. R. Brown described the enzymatic 
changes which occur in the plant cell during growth. 
A much appreciated contribution was made by Prof. 
K. Linderstrem-Lang, who analysed in & detailed 
manner the phenomena of diffumon and precipitation 
in Gomori's histochemical test for phosphatase. Dr. 
E. Hoff-Jergensen spoke on the deoxyribonucleic 
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acid content of some bacteria in relation to require- 
mente for vitamin By. 

Prof. J. N. Davideon took the chair on the last 
day of the meeting. Dr. H. Kalckar deacnbed recent 

i ta in which he used radioactive phosphorus 
for the demonstration of a pyrophosphorolysis of 
uridinediphosphogluooee to urdinetmphosphate and 
glucose-1-phosphate ; Dr. R. Markham reported on 
some new structural characteristios of nucleic acids 
as revealed by the combined application of enzymio 
and chromatographic methods; Dr. J. A. V. Butler 
then spoke on the action of radiomimotio substances 
on nucleio acid; &nd Dr. C. Lutwak-Mann on the 
behaviour of nucleic acid in blood-forming tissues 
with special referenoe to X-ray mjury. 

The contmbutions were followed by stimulating 
commente and discussion, notably by Prof. C. H. 
Waddington, Drs. J. Ebling, J. A. Kitching, R. K. 
Morton and others. In conjunction with the con- 
ference three evening lectures were given. Dr. D. J. 
Bell reviewed the subject of '"Transglyoosidation : a 
Natural Method of Stored-energy Transfer’’ before 
the Danish Chemical Society; Dr. T. Mann spoke 
on “Sperm Survival and its Dependence on Meta- 
bolio Processes’? to the Danish Biological Society ; 
and Prof. J. Z. Young on “Experiments on Learning 
in the Octopus” to the Natural History Society. 

The British party, who enjoyed initially the 
support of Dr. M. Swann and later of their efficient 

secretary, Dr. W. 8. Bullough, were most cordially 
received and entertained by their Danish colleagues. 
Prof. H. V. Brensted, Dr. H. Holter, Dr. H. Kalckar, 
Prof. K. Linderstrsm-Lang and Dr. E. Zeuthen 
spared no effort to assure for the conference the 
maximum of scientific and social success. A banquet 
at the ancient Munkekaelderen was honoured by the 
presence of the rector of the Univermty of Copen- 
hagen, Prof. H. M. Hansen. 


INTERNATIONAL UNION OF 
BIOLOGICAL SCIENCES 


MEETING OF THE EXECUTIVE COMMITTEE 


HE executive committee of the International 

Union of Biological Sciences met in London in 
the rooms of the Royal Society during March 4-5. 
This meeting was midway between the last General 
Assembly of the Union at Stockholm in 1950 and the 
next one to be held in the summer of 1953. Thirty 
members of the executive committee, from eight 
countries, were present, representing the nine Sections 
of the Union, namely, thoee of Biometry, Botany, 
Experimental Cytology, Embryology, Entomology, 
Genetics, Limnology, Microbiology and Zoology. 
Some of these Sections are identified with inter- 
national bodies; thus the Section of Biometry is 
constituted by the Biometrical Society, the Section 
of Experimental Cytology by the Society of Cell 
Biology, the Section of Microbiology by the Inter- 
national Association of Microbiologists, and the Sub- 
Bection of Zoological Nomenclature by the Inter- 
national Commission on Zoological Nomenclature. The 
executive committee expressed the desire that all 
Sections of the Union, same of which are already 
affiliated to the permanent committees of Inter- 
national Congresses, should as far as poemble be 
identified with international organizations having 
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similar activities and aims. Another wish was 
formally expreased that substantial financial aid be 
sought from international foundations for scientiflo 
estebliahmenta of the Union, in particular for the two 
centres of systematics and of i ion which 
have been created by the Commission of the Union 
for Research on the Biological Oontrol of the Pesta 
of Planta. 
The Union organizes annually a limited number of 
discussion symposia. In 195] three were held on, 
y, cytochemistry, symbiosis in insecta, and 
biometry in relation to plant growth. This year four 
are to be held : on the iophage, at Royaumont 
near Paris; on tiation and histodiffer- 


cytodifferen: 
entiation, in Stockholm ; on the gcientiflo organization. 


of botanic gardens, in London; and on the bio- 
chemical and structural bases of morphology, in 
Utrecht. 

The International Union of Biological Sciences, 
which haa been in existence since 1010, is a member 
Union of the International Council of Scientific 
Unions, and from time to time, as the need for them 
arises, joint commissions which last & few years are 
established between it and other Unions of the 
Council; for example, a new Joint Commission on 
Electron Microscopy with the International Union of 
Pure and Applied Physics has just been set up. The 
International Union of Biological Sciences posseases 
limited funds furnished by the subscriptions of ite 
thirty-one member countries, and it acta in an 
advisory capacity to Uneco for expenditure by that 
body on biological sciences. Further information oan 
be obtained from the general 
Prof. P. Vayssiére, 57 Rue Cuvier, Paris. 


BRITISH GELATINE AND GLUE 
RESEARCH ASSOCIATION 


FIFTH RESEARCH: PANEL MEETING 


HE fifth research panel meeting of the British 
Gelatine and Glue Research Association was held 
at Beale’s Restaurant, Holloway Road, London, N.7, 
on Tueeday, April 29, at which the total attendance 
of about seventy included staff of member firms, and 
of other research associations and government 
departments. The chair was taken by Mr. 8. G. 
E cay Ve chairman of the Association. 

paper Wae givin HIDE J. T. Edsall, 
Nd ogioal chemistry in Harvard Univer- 
sity and Fulbright visiting lecturer in the University 
of Cambridge. In his paper, entitled ‘“The Conversion 
of Fibrinogen to Fibrin'', Prof. Edsall commenced by 
underlining the striking character of the gel-forming 
process in blood olotting, shown all the more clearly 
"when the purified protein constituents, thrombin and 
eae a i te ee ee eee 

is formed in & short period of time. The gel-f 
ability is so great that Dr..J. D. Ferry hes obtained 
fibrin gels at a concentration of 0-004 per cent. The 
two main stages in blood clotting are the formation 
of thrombin from prothrombin and, secondly, the 
a acis interaction which leads to olot- 
ting. It has proved possible to obtain purifled 
thrombin from which thrombin can be prepared 
For stadie of dia ‘action on fibrinogen. Thrombin 
clearly acta catalytically, since the amount required 
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to convert æ substantial creo: RORTCGUR into 
fibrin is very small (1 part per million of fibrin). 
Quantitative studies of ite enzyme action are, how- 
ever, difficult to perform owing to adsorption of 
thrombin on the fibrin formed. Fibrinogen representa 
some 4 per cent of human plasma proteins and up to 
10 per cent in beef plasma and the plasma of other 
animals. It has been separated by salting out or by 
low-temperature alcohol precipitation. 

Flow birefringence, ultracentrifuge studies, dif- 
fusion and light-sca give evidence of a mole- 
cular weight for flbrinogen of 400,000-500,000, the 
niolecule being markedly fraps Approximate 


show & considerable variation in length from molecule 
to molecule, and the structure a bead-like 
along the length of the molecule. sub-units may 
be related to observations of the action of urea in 
breaking down the molecule to give unite of molecular 
weight ın the region of 100,000. The molecular 
weight of thrombin is not known definitely, but is 
"probably leas than 100,000. 
The early stages of the action of thrombin on 
have been shown by Lorand, Bailey and 
00-Wor. to involve the release of end: which 
can be estimated by Sanger’s fluoro dmitrobenzene 
technique, giving & frequency of roughly one group 
per 100,000 molecular welght. In addition, 3-4 per 
cent of the protein weight is split off as a ide, 
the composition of which is being studied. t pH 5 
there is no evidence of clot formation when fibri 
and thrombin are mixed. It is clear that some action 
occurs even in these conditions, smoe on rising the 
pH instantaneous clotting -ocours, whereas in .a 
mixture freahly made at the higher pH there is a 
time delay before clotting. Light-scattering indicates 
the formation of intermediate aggregates 2500- 
4000 A. long prior to setting. These 
Orma Dy UP Ae cannes Loa oh ihe 


ae appropriate choice of oonditions (pH, salt 
content) the type of clot obtained can vary from a 


Se eee Oe opada mu. 


easily giving rise to syneresis. The difference depends 
euer or die Ons hes ee ND 
by electron microscopy. The coarse clote are the 
basis of the fibrin flims developed by J. D. Ferry and 
P. R. Morrison for use in neuro-surgery. The effecta 
of pH, salt concentration, urea, hydro- 
chloride, eto., on rate of clot formation have all been 


studies of the fibrils in the 
coarse type of clot show a periodic structure with a 
spacing of 280 A. reminiscent of the collagen structure. 
There is no ready explanation of this Deroy. 
The type of bonding appears to vary 
whether calcium, and a component, aes 
present or not. In the absence of these two, urea 
suffices to cause dispersal of the clot, but with both 
present it ap likely that more permanent links 
rede e groups are formed. 

was given by Mr. E. Bradbury, 
ien tton Industry Research Association, 
Shirley Institute, Manchester, and bore the title 
"The Effecb of the Temperature of Preparation on 
the Mechanical Properties and Structure of Gelatine 
Films". Mr. Bradbury explained the ai of 
this work as fundamental to the study of the use of 
gelatine for rayon mixing. Gelatine films prepared by 
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drying at 20° C., 70 per cent relative humidity, and at 
60° O., 70 per cent relative humidity, differ apprecia- 
ably in ther properties. Tensile testa on the films 
after subsequent conditioning at different relative 
humidities showed that those pre at 20° O. were 
stronger than those prepared at 60° O. At low humuid- 
ities they were also rather more extensible before rup- 
ture occurred, but at high relative humidities the 
60° C. filma became very extensible. At 85 per cent 
relative humidity their extension at rupture was 129 
pri t compared with 23:8 per cent for the 20° C. 

. Further expermments showed rate of drying, 
&nd the moisture content left in the film at the oon- 
clumon of drying, to be of minor miportenoe compared 
with the temperature of drying. With the guidance 
of X-ray diffraction results, a theory has been put 
forward attributing the differences to differing degrees 
of crystallinity in the films. 

The discussion on Mr. Bradbury's paper was opened 
by Dr. Conmar Robinson, who made use of results 
on optical rotation and diffusion to put forward an 
alternative explanation based on two configurations 
of the golatin chain. The high-temperature form is 
presumed folded, with internal hydrogen bonding, 
whereas in the low-temperature form intermolecular 
hydrogen bonds oocur. Mr. A. G. Ward described 
results of dilute-solution viscosity measurements on 
gelatin solutions at 25? C. and 10° C. There appears 
to be no change in shape in the isolated molecules 
with temperature, although a slow aggregation 
occurs. 

The fina] paper waa given by Mr. R. A. G. Knight, 
of the Forest Producta Research Laboratory, Princes 
Risborough, with the subject “Glue Testing at Ris- 
borough”. Mr. Knight outlined the development of 
tæting procedure and made clear the basic principle 
of choosing test conditions related to thoee which the 
glued jointe or plywood are required to withstand in 

ractice. The importance of both plywood and glued 
jointe for the aircraft industry during the Second 
World War placed great emphasis on behaviour under 
fall exposure to the weather, since aircraft were 
often parked for months on end in the open. The 
way in which the Forest Producta Research Labor- 
atory drew on the experience of the glue-manufacturing 
and wood-working and -using industries was described. 


MAKERERE COLLEGE: THE 
UNIVERSITY COLLEGE OF EAST 
AFRICA 


N 1922, the Uganda Government opened a tech- 

nical college at Makerere, one of the royal hills of 
the Kabakas of Buganda just outside Kampala. In 
1924 a Government medical school and teachers’ train- 
ing course were also started at Makerere. Gradually 
all trades courses at the technical college were 
passed over to a neighbouring institutzon, and agri- 
cultural and veterinary courses took their place; 4 
school certificato course was also developed. By 
1937 the College bad developed a corporate lifo of its 
own and, in that year, the De la Warr Commission 
recommended that Makerere should develop into a 
centre of higher education for East Africa ; this had 
long been the wish of the founders of Makerere. 
From this time the College was to cease to be a 
Government imstitution and was to possess an 
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independent Council composed of representatives 
from all the East African Territories whose Govern- 
ments jointly made themselves responsible for ita 
finances”. 

As secondary schools developed in other parte of 
East Africa, the academic standards at Makerere 
quickly rose and, m 1945, the Asquith Commission 
on Higher Education in the Colonies confirmed that 
the College should pres forward towards university 
college status. In 1949 it was announced that the 
College had entered into special relationship with the 
University of London, and the way was therefore 
opened for degree courses at Makerere. 

The path was now clear for a programme of rapid 
expansion. On the recommendation of the Inter- 
Univermty Council for Higher Education in the 
Colonies, early in 1950 the British Government 
promised the College £1,100,000 from the Colonial 
Development and Welfare Fund towards & programme 
of building development, and the East African 
Governments quickly responded by guarantoemng 
annual grants for & flve-years development scheme 
totalling annually approximately four times their 
previous oontributions. The programme already 
embarked on aims at raising numbers in steps from 
the present 240 students to 630 studente and some 
86 members of staff by 1955. The new medical 
school buildings, opened by the Secretary of State 
for the Colonies in May 1951, are already in use. 
The first of the new men’s halls of residence, pro- 
viding accommodation for 180 students, 1s now 
complete and was occupied at the opening of the 
new session in March 1952. An arte faculty building 
and a new physica laboratory building 13 also about 
to be brought into use. A start has been made on 
the firat new women’s hall of residence, further staff 
houses and a science workshop. Other buildings now 
at the drawing or planning stage inolude & new 
chemistry laboratory building, an agriculture block, 
a second men’s hall of residence, a library which it 
is hoped will provide for the eventual needs of & 
university of same 2,000 students, and tho adaptation 
of a number of existing buildings to provide further 
accommodation for biology and satisfactory premises 
for an enlarged school of art. 

Makerere waa started for Africans, and by force of 
numbers it will inevitably and rightly always remain 

redommantly an African college. The College’s 
Eraser; however, laid it down that ıt was to be open 
to all the peoples of East Africa. In 1951 the College 
Council determined that with the opening of new 
accommodation a start should be made m this 
direction. It was decided that, for the coming year’s 
entry, aix places should be reserved for qualified 
non-Africans; in fact, an English candidate has 
already been offered a place for the coming year, and 
there are a number of Indian candidates. The one 
stipulation made in admitting members of all races 
as well as of all religious persuasions 18 that all should 
share the common residential life. 

The qualification demanded for consideration for 
admission is the ion of the Cambridge Schoo! 
Certifloate (Overseas) with three credits. In practice 
there are already many more candidates for 
admission than can be taken. As schools develop in 
number and quality the matriculation standard will 
be raised. 

The admission problem for girls is far harder than 
that for boys. Though Uganda and Zanzibar have 
fall girls’ secondary schools, neither the first girls’ 

* Umisersitios Review, M4, No. 2. 
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school in Kenya nor the first in T yika has yet 
reached a School-Oertificate form, ough both are 
due to do so within the next two years. Meanwhile, 
only a few girls bave qualified for matriculation 
through predominantly boys’ schools. Most of the 
women accepted for Makerere under ‘Special Entry”’ 
conditions have had some years teaching ience 
in primary schools, and, though they often find it a 
hard struggle to survive academically, some of them 
develop during their life at the Coll & hitherto 
hidden maturity. The whole question of the College’s 
contribution to women's education is at present 
being studied with the help of an advisory com- 
mittee of persons engaged in this sphere in the 
territories. 

Like the aister Colonial university colleges, Makerere 
is in special relationship with the University of 
London so far as rta courses for the B.A. and B.8c. 
degrees are concerned. The College takes the 
initiative in putting forward its own proposals for 
syllabuses which it submits to the relevant Boards 
of Study of the University. The of negotiation 
up to the final stages is carri through mformally 
between opposite numbers. Similarty, the College 
examiners submit the first drafta of the Intermediate 
and Final degree papers and do the first marking of 
the scripta, which are then sent by air mail to the 
University of London examiners for the final de- 
termmation of resulta. It is too soon to assess the 
full potentialities of the scheme. 

If Makerere is to serve East Africa's needs as a 
university it will aleo have to become a centre of 
research. A start has been made. There are two 
research schemes for which the College has taken 
responsibility but which are separately financed from 
Colonial Development fimds—the East African 
Inatitute of Social Research under the di i 
of Dr. Audrey Richards, and a scheme to investigato 
malnutrition and ansmia under Prof. Eric Holmes, 
the head of the College's physiology depertment. 

The most critacal problem at Makerere is the recruit- 
ment of steff. Not only will Makerere have to find 
men and women with the n specialized 
qualifications to teach at univermty-level, but among 
them those who are willing to offer their experience 
and skill and adapt them to the teaching problems 
and the opportunities of an African university 
college. 


STATISTICS FOR COLONIAL 
AGRICULTURE 


I5 January 1947 the Agricultural Economica 
Research Institute of the University of Oxford 
was aaked to undertake a review of the organization 
and methodol of agricultural statistios in Colonial 
territories, in the light of reporte received from the 
various Colonial inistrations. 
The report, prepared by Mr. K. E. Hunt of the 
itute*, opens with a useful selection of statistacal 
series for first study, followed by a programme, in 
broad outline, for obtaining such data, first of all on 
a small (village) scale, with later developments either 
more intenaive or more extensive. The first section 
concludes with a suggested set of definitions of terms 
used in agricultural statistics. Succeeding sections 


* Btatistlos for Colonial Agrioulture—Report on the thon of 
5 jn AME: Colonial Research Publica No, 11. 
0.) 75. 68. net. 
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deal in more detail with techniques appropriate to 
the various kinds of information sought. A glance 
at the ‘contents’ gives some idea of the comprehensive 
nature of the review. There are sections on village 
studies (8), extensive surveys (4), crop yield and 
production estimation (7), crop production fo i 
(8), mixed crops (9), tree cropa (10), land utilization 
(11), livestock populations and output (12), and two 
sections on marketing and distribution. With the 
more intractable problems of the later sections, the 
detail is naturally leas: Under these headings many 
other important practical topics, such as recording 
technique, approach to selected communities, sample 
selection, correction of bias in eye estimation, crop 
cutting techniques, eto., are discussed. 

Various methods and the resulte of much valuable 
experience both in offloe and fleld—in preparation, 
planning, inauguration, execution, analysis and 
reporting—are thus brought together. By clearly 
defining the main features in each of these situations, 
whether difficulties, Possible approaches or points to 
consider, and including actual examples, the report 
makes most informative and stimulating ing. 
Many suggestions will need but slight modification to 
suit the locality: Matters, more of experience than 
principle, such as preparation of schedules and 

i i measuring areas, tabulation, analysis 
and records are dealt with in the appendixes. 

The extremes’ of excessive detail but limited 
application and of discussions in abstract general 
terms are alike avoided; instead, principles are 
described in homely terma, statistical refinements not 
being considered necessary at the present. This 
publication will surely do much to satisfy a long-felt 
need. G. E. Hopyarr 


ABORIGINAL RAIN-MAKERS 


F many parts of Australia droughts have an 
appalling effect upon the sources of food of an 
aboriginal tribe, and it is not surprising to know that 
both the black and the white man have sought to 
stimulate Nature to greater generosity with her life- 
giving rains. The ways in which they seek to induce 
rain are described by Frederick D. MoCarthy in the 
Australian Museum Magasins (10, No. 8). 

The aborigmes desire rain at specific times both 
for individual and for group or collective purposes. 
A man attempts to create a storm or shower to 
obliterate footetepe when eloping with a woman, or, 
if he is a criminal, escaping the vengeance of his 
viotim's friends. The making of ram, however, 
becomes a serious matter when it is organized by & 
local group whose reason may be the overw i 
one of survival in a drought-stricken land, or the 
desire to carry out important seasonal ceremonies 
upon which the life-givmg power of the community 
depends; & local group may wish to punish another 
one by sending storms to spoil their hunting and 
fishing 


The rites are usually performed during the day ; 
but the Yaroinga of Queensland have one method in 
which ial songs are sung during the night. The 
rain- uses his deep knowledge of 1 weather 
conditions aa & guide and performs his rites in 
seasons and at times when rain can reasonably be 
expected ; as a result his efforts are often rewarded 
with success. In many tribes the rites may be per- 
formed by any individual; but as a rule there are 
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one or more rain-makers in a local group who either 
confine their magical activities to this sphere or are 
fully initiated medicme-men. In moat tribes women 
cannot witness the rites ; in others they participate 
in some methods or perform a simple type of magical 
act themselves. 

The methods employed by the rain-makers are 
surprisingly varied, originating as they do in a dream, 
as a traditional rite performed by the dream-people, 
or from an incident in daily life which has been 
followed by rain. Many of the methods are imitative 
of clouds and falling rain, and of aquatic animals ; 
others seek to persuade the ancestral bemgs to 
release the rain, and some medicine-men believe they 
can go up to the aky to open the clouds. 

The Dieri and other tribes of the Lake Eyre 
district beleve that the mura-mura, their spiritual 
ancestors who made and inhabited the earth m the 
dream-tmne prior to man’s occupation, now live in 
the aky, and some of them have to be influenced by 
ceremonies to release the rain from the clouds. 

In south-east Australa storms of wind and ram, 
and also floods, were believed to be aent by enemies 
to disturb hunting and fishing activities. The Kurnai 
of Gippaland squirted water from the mouth in the 
direction from which rain usually came, and sang 
magical rain chants acquired m dreams by both men 
and women. 

In Arnhem Land pounded bark (used for poisoning 
fish) is wrapped in grass, weighted in stones, and 
taken out into either salt or fresh water by & man 
until his shoulders are covered; here he dropa the 
bundle, sings a song about falling ram, and pushe 
the water with his hands to represent the rain 
splashing on its surface. He expecte the clouds to 
form in about three days and the rain to come on 
the fourth day after this rite. Here, too, & large 
bundle of green grass fashioned into & human image 
is buried and when it swella up rain is expected to 
fall. The rain 1s stopped by taking the grass out of 
the water or ground and spreading ıt out to dry. 


AIR MASS CLIMATOLOGY OF THE 
BRITISH ISLES 


OME mmple facte about the air masa climatology 
of the British Islea, such as the difference between 
the relative coldness of east and the relative warmth 
of south-west winds in winter, have been common 
knowledge for ages. In the second and third decades 
of this century the Norwegian school of meteor- 
ologista, led by V. and J: Bjerknes, elaborated the 
ideas of Shaw, Lempfert and others to depict the 
atmosphere as ‘organized’ not only into cyclonic and 
anticyclonic systems but also mto warm and cold air 
masses (often referred to respectively as tropical and 
polar air) with different life-histories. The mterplay 
of different air masses was shown to produce the 
day-to-day weather changes of the temperate and 
polar regions. 

In a recent Air Ministry/Meteorological Office* 
memoir, which 18 a contmbution to synoptic clm- 
atology, Dr. J. E. Belasco has investigated the more 
im; a brun properties of the atmosphere over 
the Bnti Isles in twenty-one subdivisions of 

* Air Ministry ` Meteorological Ofico — Geophysical Memor No. 


* Characteristics of Air Masses over the Brtmb Isles (M.O. 5305). 
By Dr. J. E. Belasco. Pp. 34. (London  H.M.8.0., 1052 ) ?4 A SU 
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tropical and polar air, using surface and upper-air 
data for the period 1931-45. The generalized tracks 
over which the air masses reach the British Isles are 
shown by maps, and the frequency of occurrence of 
the air masses and the average temperature and 
humidity of the atmosphere in them at the surface 
at Kew Observatory and in the upper air up to 450 
mb. (about 6 km.) over the British Isles are get out 
in tables and thermodynamic diagrams. There is also 
a discussion of the changes of temperature and 
humidity which maritime tropical and direct polar 
air masses undergo as, on their way to the British 
Tales, they pass over a surface respectively colder 
and warmer than their lowest layers. With the aid 
of this memor, it has now become possible for the 
first time to explain some aspects of the climate of 
the British Isles in terms of the incidence and of the 
physical properties of different air masses instead of 
describing them statistically by the usual presentation 
of means and extremes. 

The discussion shows that the correspondence 
between air mass and wind direction 18 quite rough 
and far from unique. Thus, north-west winds usually 
bring & oold air mase with a large fall of temperature 
with height and associated showery weather ; but 
when an anticyclone remains stationary westward of 
Ireland, such winds can bring air originating over tho 
sub-tropical Atlantic which has been cooled from 
below on ite way. Again, polar air of & particularly 
unstable type can come with a south wind having 
travelled around & stationary depression centred 
south-west of Ireland. Quite the coldest air mass is, 
as is well known, the one which comes ın winter from 
Russia and reaches the British Isles from the east or 
south-east. This ar mass has in January a mean 
maximum temperature of 31° F. at Kew. The 
warmest air mass in January comes from the Madeira 
area and has a mean mammum of 53° F. at Kew. 
In July the temperature differences between the 
coldeat and warmest air masses are nearly as great 
as m January. Air of west Mediterranean origin has 
at Kew in July & mean maximum of 82° F. and air 
direct from the sea north of Norway & mean maximum 
of 64°. The differences of temperature between air 
masses in the upper air are larger than at the surface 
because the primary heating and cooling occur at the 
surface 


Dr. Belasco's memoir will be of value not only to 
those seeking & physical explanation of British 
climate, but also to the weather forecaster in stating 
the weather to be expected in an air mass the arrival 
of which he has foretold. 


PAPER PULP RESEARCH AT THE 
' DEHRA DUN RESEARCH 
INSTITUTE 


STIGATIONS on the pulping of Hluk grass 
(Imperata arundinacea) by the soda and the 
moono-sulphite proceases* have been undertaken at 
the Forest Research Institute, Debra Dun, at the 
request of the Ceylon Government, which forwarded 
samples for the purpose, with the view of ascertaining 
the respective economics and suitability of the two 
* Indan Forest Bulletin No. 145: Pulpmg of IIlux Grass (Imperata 
br Boda and Mono-Sulphite Processes. By aerar 
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pa and MEET Re D Guha. Pp. fi+10. (Delhi: Manager of 
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processes to the species. Research has shown that 
the cost of chemicals required for pulping the gress 
by the mono-sulphite process 18 ds per oent more 
than that required by the soda procesa. Of the two 
methods of digestion, namely, ‘overhead’ and 
‘fractional’, as applicable to the soda process, the 
‘fractional’ method of digestion appears to be more 
suitable, as well as more economical, for pulping of 
tuk grass. 

In Indian Forest Leaflet No. 124 of the Research 
Institute*, R. V. Bhat and N. 8. Jaspal discuss 
investigations on pulps for writing and printing 
papers from the castor oil plant (Esoinus communis). 
In Indis, go far, bamboo and sabar grass (Eulaliopsis 
binata) are the chief raw materials used in the paper 
industry. The local supplies of these materials are 
insufficient +o meet the requirements of the existing 
mills. Bamboos are used in India for & large variety 
of other purposes, and the sabas grass only grows in 
perticular areas. The production of paper in Indian 
mills m 1949 amounted to 170,000 tons. To meet 
domestic demands for peper, a large quantity is 
annually imported, and these demands are increasing. 
The mstalment of further new pulp planta depends 
upon larger amounts of raw material bemg available. 

Reimmold had advocated the cultivation of the 
castor oil plant in America, as a high-grade cellulose 
could be produced at a low price owing to the cheap- 
nes of the raw materi. The castor oil plant 18 
commonly grown eas an annual crop in several parts 
of India for ita seeds, from which the oil is obtained, 


and ib is upon the stalks, for the purpose of making 
pulp, that ta were e at Dehra Dun. 
The plant is also grown as & ial amall tree, 


and this, too, was the subject of research work. 

The conclusions arrived at are as follows. Eaay- 
bleaching pulps with satisfactory strength properties 
oan be prepared from stems of castor oil plante by 
the soda and the sulphite processes, the latter being 
the more suitable. The steros of the annual and the 
perennial varieties can be used for pulping without 
the removal of the bark. The pulps from the wood 
are short-fibred, whereas those from the bark are 
long-fbred. Owing to this, pilot-plant experiments 
will have to be carried out to determine whether 
these pulps can be used as such for the production 
of writing and printang papers or whether they must 
be mixed with long-fibred pulps such as those from 
bamboos and sabai grass. Smoe in India the castor 
oil plant is grown for ite seeds and oil production, it 
is considered that the stalks ghould be available at 
a cheap rate. ; 


* Indan Forest Leaflet No. 124- 
Materials for ihe Production of Pulp, Paper Part $2: 
Pulps for Writing and Prin Papers from the Castor Of] Plant 

communis By Dr. R. V. Bhat and Narendra 8. Jaspal Pp 
14-16  (Delh!- Manager of Publicattons, 1051.) Annas 8: 04 
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ORNITHOLOGY IN THE U.S.S.R. 


HE ornithology of the U.S.S.R. has been some- 
what imperfectty known in other countries, 
especially of recent years. On behalf of the British 
Ornithologiste' Union, Dr. Hans Johansen, formerly 
pm in the University of Tomak and now of the 
oological Museum, Copenhagen, has prepared & 
paper which attempts tò review the place of 
ornithological studies in the U.S.S.R. to-day (Ibis, 
94, No. 1).  Johansen's task has not been easy 
because no journal devoted entirely to ornithology 


NATURE - 


July 5, 1952 


has been published in the U.S.S.R.; some of the 
publeations contaming ornithological articles are 
unobtainable. Information about articles on 
ornithology can frequently only be obtamed through 
lista of Ruagian literature, so that the articles cannot 
be seen or judged on merit. Although Johansen’s 
survey must, therefore, necessarily be regarded as 
incomplete, the author is to be commended for under- 
taking & task which has involved conmderation of 
not lees than five hundred publications. 

A summary of Johansen's article indicates that the 
old traditions of Russian ornithology were best and 
most strongly represented by faunistio reviews which 
have almost completely surveyed the whole of the 
enormous oountry. amounts of material were 
collected in the form of bird-akins, which made 
pr the systematic revision of many groups of 

irds. This again made possible broad concepts of 
the &vifaung of the U.S.S.R. as a whole and the 
numerous zoogeographical and histoncal faunistic 
descriptions. 

In addition to these old branches of work, new 
problems have arisen in recent times, as in the reat 
of the world. Of these, biological and ecological 
subjects are prominent and, among other things, 
have led to the production of ecological-geographical 
monographs on the birds of Russia. 

Many investigations have also been made into the 
problems of bird migration; im addition to ringing 
and field observations, laboratory experiments have 
bean made, with good results. 

Some work has been done on anatomy and 
physiology in which attempts were made to connect 
them with biology, ecology and systematics. Investi- 
gations on parasites as well as the disadvantages and 
benefits of birds to forestry and agriculture were 
specially supported by tho authorities. 

If the accomplishments of the Russian ornithol- 
ogista are considered from a wider and more inter- 
national point of view it can be said that, on thp 
whole, development has proceeded on the same lines 
as in other countries, though studies naturally show 
the peculiar mfluence of the country. 

Because of the great extent of the country, from 
the Baltic to the Pacific Ocean and from high polar 
latitude to the subtropical conditions in the Trans- 
caucasus, Russian ornithologists have done little 
work outside their own country. There is, however, 
the work of Zarudny in Persia and the numerous 
Russian expeditions made long ago in Mongolia and 
cantral- Asia. In recent trmes these works were 
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continued by Sushkm, Tugannov, Sudilovakaia 
(Kashgaria) and, more especially, by Madame 
Kozlova. 


The extent and variation of the U.S.S.R. have also 
been the reason why the so-called line of faunistic re- 
search has received special attention. In recent times, 
according to Rusman information, the emphasis has 
shifted to eoological-geographical characteristics of 
entire taxonomic groups of birds. This can be 
regarded as & new branch of Russian ornithology, 
though publications have not been recerved in other 
countries. 

Another speciality of Russian ornithology, which 
was started by Nikolai Severtzov so long ago as 
1877, is the profound zoogeographical analysis, which 
was chiefly combined with historical conclusions. Of 
the latest achievements, S 's work on the 
ornithogeographical division of the Palwarctic Region 
can clam originality, since he provides new methods 
and techniques of roogeographical description. 
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Interference Microspectroscopy 


ONE of the main advantages of interference mioro- 
scopy over phase-contrast meee as normally 
practised 1s that certain forms can used for the 
quantitative determination of the phase c or 
optical path difference mtroduced by the object’. 
Not all types of interference microscope, however, 
are equally suitable for quantitative work, as the 
phase difference between the interfermg beams cannot 
always be varied continuously. It w therefore useful 
to have an alternative method of measuring the 
phase change. 

It is well known that, if hght from an interfero- 
meter system ig viewed through a spectroscope, a 
seriea of dark bands can be seen crogamg the spectrum 
when a source of continuous radiation is used. When 
the phase difference between the interfering beams 
1s uniform throughout the field of view these dark 
bands are straight ; but when additional path differ- 
ences are introduced, as by a refractile object, the 
bands become displaced and distorted in a manner 
related to the phase change produced by the object. 
Thus, if the ne of a transparent object such as a 
cell 18 projec through an interference micro- 
scope on to the entrance alit of a spectrograph, the 
displacement of the dark bands grves a convenient 
method of determining the phase change produced 
at each point of the object the image of which 1s 
formed along the sht. 

The technique used is similar to that described 
elsewhere for ultra-violet absorption microspectro- 
scopy". The measurement of the phase change in 
the object can be applied to the determination of 
mass as recently described?. An unexpected advantage 
of the method is that the contrast of the bands seen 
in the spectrograph 18 much ter than that of the 
interference fringes in the fold of view. Indeed, 
this type of method is often used for demonstrating 
the presence of interference effecta which may be 
suspected but cannot be otherwise detected. This 
is particularly the case when white light ia used and 
when the path difference between the interfermg 
beams is great. The accompanying photograph illus- 
trates this point. The object was an unstained 
human oral epithelial cell, mounted in water between 
a gemi-rhodiumired slide and coverslip, as suggested 
by Merton. A tungsten filament lamp was used as 
source and the separation between slide and coveralip 
waa rather large. The full illuminating aperture of the 
condenser was used. In these circumstances, no 
interference fnnges whatsoever could be seen in the 
fleld of view and the object, being transparent,‘ was 
virtually invisible. Fringes were quite easily seen in 
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the spectrograph, however, and their contrast could 
be enhanced pho ically without loss of detail. 

We thus have the possibility of obtaining precise 
optical information concerning an object which cannot 
be seen under the microscope. Moreover, since the full 
illuminatmg aperture is used, the resolving power of 
the microscope itself is high. The contrast, which 
may be very low or even zero in the microscope, can 
be largely recovered in the spectrograph. If the 
apparatus is adjusted to give good fringes and high 
contrast in the microscope fleld of view, the contrast 
m the spectrograph is very much better than that 
shown. It is not essential to use a tungsten filament 
lamp, as most high-pressure mercury lamps emit 
sufficient continuous radiation between the spectral 
lines to enable the dark bands to be seen. Such lampe 
are generally preferable for visual work. 

If the object contains absorbmg material, anomal- 
ous dispersion may oocur in the region of absorption 
bands, go that the refractile and absorbing propertios 
may be simultaneously observed. Finally, at those 
pointa which mtroduce zero phase change, the 
refractive index will be equal to that of the mounting 
medium at the same wave-length. 

I wish to acknowledge the help received as 
Johnston, Lawrence and Moseley Research Fellow 
of the Royal Society. 

R. BARER 
Department of Human Anatomy, 
University Museum, 


A, 70 
» B. Ru and Jopo, R. ML, Huokres Biophys. Aeta, 
R ‘Cyt 


Prem, Oxford, 1981). 


Thermal Measurements on Small Transient 
Systems 

EXPERIMENTS recently carried out rn this laboratory 
have shown that it is practicable to heat the wires 
of & thermocouple by the passage of an electric 
current and at the same time to record the tempera- 
ture of the junction by means of the thermo-EALF. 
A high-frequency current is used in order that the 
conoomitant voltage (order 10 volta) may be separated 
from the thermo-E.Ar.vy. (order 0-001 volte) by means 
of inductance-capacitance filters. The apparatus can 
be used for measuring the thermal constants of poor 
conductors placed in contact with the couple wires. 

It has been found convenient to pass a pulse of 
current (after which the system returns to its original 
state) and to make deductions from the m.M.rF.-time 
record obtained durmg the heating period. If the 
pulse is long enough for a steady state to be achieved, 
the highest tamperature is inversely proportional 
to the thermal conductivity ; otherwise both oon- 
ductavity and specific heat have to be considered. 
Calculations made by Dr. 8. Paterson and Aliss Jean 











Proportion of retamed by 
Substance with which wire after 90 Inseo. 
wire was m contact 

Observed Calculated 
Medicinal paraffin 0 57 0-52 
Castor oil 0 48 0:48 
GlIyoerol 0 33 0 38 
Water 0-19 0:28 
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Davidson have shown that it is in prin- 
iple possible to calculate absolute values 
of these quantities from & single record. 
In practice it has not been yet poasible 
to do this, because available couples 
are not perfect cylmders; comparison 
with theory has shown that they be- 
have in this work as though they are 
50-100 per cant larger than the nominal 
diameter of the wire. Nevertheless, 
measurements made relatively either to 
the original state of & given system or 
to a system having well-established pro- 
perties have been possible. The precision 
of these measurements is indicated by the 
accompanying table, in which calculated 
and o values of the energy re- 
tained by the wire after being heated at & 
steady rate for a chosen time are com- 
pared. In obtaining these figures the —80 
values for castor oil have been made to 
agree by an arbitrary adjustment equiv- 
alent to the assumption that the wire is 
1-64 times ita nominal diameter. The 
time chosen is such that both thermal 


in hardness (V.P.N.) 


due to 10-15 per cent reduction 
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400 500 600 700 
Temperature (* C.) of tempering before working 
eai-ureaünent on the in 


conductivity and speoiflo heat play an im- M eaten’ abe O may’ be undar due to local 
portant part in determining the resulta. 

The method has advantages over conventional indication of itude of strain in the cementite 
methods, notably in and in the minimum size particles ofa than can be derived from hardness 
of the system on which measurements are practic- testa 


able: with, for example, 40 8.W.G. wires, which are 
not inconveniently fine, a measurement takes only 
100 meso. and the system need be only 1-0 em. long 
by 0-1 om. in diameter. Moreover, because the 

, diris temperature need not be controlled for long 
periods, measurements at elevated temperatures 
offer no particular difficulties. The method is there- 
fore very suitable for studying small transient 
systems such as exist in the reaction zones of thermal 
self-propagating reactions; it 1s at present being 
used for measuring how much the thermal conductiv- 
ity changes when reaction ia propagated in mixtures 
of iron and potassium permanganate’. 


R. A. W. How 
Research Department, 
Nobel Division, 
Imperial Chemical Industries, Ltd., 
Stevenston, Ayrshire. 
April 19. 


EN BAW, Sutton, L. IL, Temple, B. B., and White, A, Research, 
560 (1080). 


Magnetic Properties, Internal Strains and 
the Bauschinger Effect In Metals 


PorAKOWBKI: has recently drawn some general 
conclusions about the behaviour of metala during 
reversed deformation, and has suggested that the 
influence of reversed straming on certain pro eg, 
including intensity of magnetization, may re. 
dicted on this basis. Since not all changes ich 
may result from plastic deformation sre associated 
with reversible internal strains, however, the be- 
haviour of a change of unknown cause cannot be 

i . On the other hand, if it be concluded on 
the bas of experiment! that the change in the Curie 
temperature of oementite in cold-worked steels is 
directly related to the textural stresses set up be- 
tween the cementite and ferrite, then it may be 
expected that this effect will give a more oertain 


In this connexion I suggest that, m order to under- 
stand the mechanism of the work-softening effecte 
discussed by Polakowski, it will be necessary to con- 
sider the nature of the textural streas systems present 
in the different materials. In the cease of the softening 
observed in hardened and tempered steels after 
moderate degrees of cold-working, for example, a 
textural stress system which is effectively isotropic 
on a macroscopic soale is partially replaced by a 
directional system and, in general, the reduction in 
indentation hardness is not accompanied by any 
softening in the direction of working. 

The extent of ‘work-softening’ effects may de~ 
pend not only on tbe mtensity and directional char- 
acteristics of the initial textural stress patterns but 
also on their scale. 

The accompanying diagram summarizes resulte 
abowing that, in the case of a heat-treated 0-88 per 
cent carbon steel, the change in indentation hardness 
which reaults from a moderate degree of deformation 
is dependent on the microstructure (approximately 
a Gers thas eRiob uae Clio rua 
degree of ‘work-softening’). Up to a certain limit, 
about 600 Vickers Pyramid numeral in this case, 
with increasing initial hardness the magnitude of the 
softening effect increases progressively. At higher 
hardness values, however, the observed softening is 
leas, although the initial internal strain energy will 
continue to increase with hardness. Martensite tem- 
pered below about 140° C. does not show the soften- 
ing effect. Probably rather similar patterns of be- 
haviour are shown by certain age-hardening alloys. 

A possible explanation of these effects may be 
visualized in terms of the suggested influence of the 
soale of the internal stress pattern on the movement 
of dislocations in solid solutions and duplex alloys*. 
When tbe separation of particles of the precipitate 


ia sufficient to allow the formation of dislocation loope ^ 


around individual particles, then the initial internal 
strees pattern may be greatly modified as a result of 
plastic deformation, and indentation testa may in- 


T, 
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dicate abnormally low rates of work-hardening 
during the early stages of deformation. 

However, it 18 posaible that the behaviour of steel, 
which shows marked strain &ge-hardening affecta, 
may be complicated by the influence of carbon atoms 
associated with the ferrite. 

D. V. WrrsoN 
Department of Industrial Metallurgy, 
University, Birmingham 15. 
Jan. 30. 


1 Polakowskl, N. H., Nature, 108, 888 (1951). 

‘Wilson, D. V., Nature, 167, 899 (1951). 

* Mott, N. Fo and Nabarro, F E N, . Conf. Strength of Solids, 
P Society, 1 (1948). Orowan, H., B . Internal Stresses 
m jtm and rat Pado OC Motala 451 (1018) 


The Symmetrical! Spherical Top 


A TOP with a cross-section as shown in the accom- 
panying diagram exhibits, when spinning on a 
horizontal plane, & surprising effect : the stem, which 
origmally points upward, moves away from the 
vertical while continuing to rotate about this 
direction, until it touchea the supporting plane; 
whereupon the top quickly rises on the stem and 
continues ita rotation in this stable position. A 
sunilar behaviour is shown by a sphere consisting 
of two halves of different specific weight. If the 
initial angular velocity is large enough, the centre 
of gravity will rise until it reaches the highest position 
possible, the sphere then rotating about ite axis of 
symmetry. 





It 1s poamble to show? that this effect ia due to the 
friction arising when the point of contact slides over 
the supporting plane. The torque resulting from this 
force causes the angular momentum vector to move 
over the surface of & cone with vertical axis. Thus 
the angular momentum will have & component per- 
pendioular to the plane thro the vertical and the 
axis of symmetry, which effecta a change of the 
angle 0 between these two linee. In this way the 
rier: two effecta can be described : 

(1) the centre of gravity, G, lies ecoentrically 
in a sphere with axaly symmetric distribution of 
ma, while the momenta of inertia about the axis 
of symmetry and another axis through @ perpendicu- 
lar to the former are equal, the rotation will be stable 
Pe of G 18 as high as possible. 

(2) 1f G coincides with the centre, O, of the sphere, 
while the moment of inertia, A, about the &xis of 
symmetry differs from that, B, about an axis through 
G perpendicular to the former, stable rotation will be 


r &bout the axis with the greatest moment of inertia. 


The two effects can combine with different results, 
all of which are characterized by the vanishing of 
the sliding motion of the point of contact. 
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(3) If G is eocentno and A * B, the stable 
equilibnum value of 0 is: 
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The value of 0 given for the latter case is an approx- 
imation which is v&hd at high rotational energy. 

A homogeneous sphere with a cavity near & point 
of the surface is an example of the first case of (3), 
the sphere with the two halves mentioned above of 
the second one. An example of the third case of (3) 
is a sphere, which except for a concentration of mass 
near & point of the surface, is of homogeneous density. 
The top shown ın the diagram—oommercially avail- 
able in Holland under the names ''tippetop" and 
“toupie magique''—is of the same type. However, be- 
fore the equilibrium value of 0 is reached the atem 
will touch the supporting plane. The effect due 
to the eccentricity of G 18 strengthened then and tho 
top rises on the stem. 


C. M. Braaais 
Physical Laboratory of the State University, 
Utrecht. 
Jan. 23. 


! Braams, C. M, Physion (in tho press). 


Tanning of Fatty Acid and Protein 
Monolayers by Metal lons (Cr, Al, Fe and Cu) 


Ir has been shown by Wolstenholme and Schul- 
man^t that metal ions such as Fe, Al, Co, Cu interact 
with fatty acid monolayers over the pH stability 
range of the basic metal ions. There were indications 
that the association could be influenced also by the 
size and shape of both the fatty acid molecule and 
the basio metal ionic unit. The present communica- 
tion shows how these ideas can be applied to the 
chromium ionic system, together with a direct 
analogy between the interaction of the basic chromium 
ion, with fatty acid monolayers, and the tanning of & 
protein monolayer. Here, the reactivity of the car- 
boxyl group is mportant in both systems. 

It can be readily shown that a chromic acetate 
solution does not react with long-chain amine mono- 
layers, since there are no basic chromium ions avail- 


2 4 
PH PH 
(4) (B) 
Fig 1. Nay Sea M 000 ehrome alum on fatty acids 
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able over the pH range in which the amine is 
associated. Strong interaction takes place with the 
carboxyl group in fatty acids over the pH range in 
which the di-basic chromium ion existe. This 
reaction is shown by the change in the area of the 
solidification of the molecules and the mechanical 
properties of the fatty acid monolayers on the metal 
salt solution. These results are summarized in Fig. 1. 

Fig. 1,4 shows how the basic chromium iome unit 
can expand to accommodate the inoroeang sıze of 
the fatty acid molecule (that 18, from 40 A." to 80 A."). 
This property of the mterlinking basic ionic aggregates 
appears to be greatest with copper, and decreases in 
the followmg order’: 


Cutt > Cri > Alt +t > Fett > Cot, 


as shown in Fig. 1,B (for myristao acid monolayers). 

These resulta on solidification of fatty acid mono- 
layers by the basic metal ion can be applied to the 
tenning of protem monolayers. Fig. 2 shows how 
the ngidity and expansion of the protein monolayer 
is affected by the basic metal ions, over the same 
optimum pH range as in the tanning of the fatty 
acid monolayers. It that there is & potential 
barrier?’ to be overcome by the adsorbing basic metal 
ion te, due to the positively charged amme 
group in the protein monolayer. This barrier can 
be readily overcome by the addition of sulphate ians. 
This tanning process works well with iron, aluminium 
and chromium salta, but curiously, not at all with 
copper. A tannic acid or vegetable tanning‘ of the 
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protein monolayer i ia given as & comparison. In this 
case, the amine groups in the protein monolayer are 
interlinked by the phenolic groups on the tannic acid 
molecule. 
Fig. 8 shows the complete tanning of bovine 
albumin monolayers with chrome alum solutions over 
a pH range which gives a direct analogy with the 
tanning of fatty acid monolayers. 
As was found by Wolstenholme and Schulman’, 
munerals containing chromium can be floated by 
soluble fatty acids over the pH range where the 
fatty acid monolayers are made insoluble by the basic 
chromium ions, giving an identical optmum pH 
range. This shows that chromium ions are available 
on the mineral surface and form a monolayer net- 
work of fatty acid — basio chromium ionio complex, 
which 18 hydrophobic. 
J. H. SOHULMAN 
M. Z. DOGAN 
Rhokans Unit, 
Department of Colloid Science, 
University of Cambridge. 
Jan. 16. 

1 Wolstenholme and Schulman, Trens. Fare Soc., 46, 475 (1950). 

"Wolstenholme and Schulman, Treas, Farad. Soo., 47, 488 (1951). 

* Gustavson, “Advances in Protan Chemistry’, 5, 354 (1919). 

1 Cookbain and Schulman, Treas. Farad Soc., 28, 1225 (1039). 


A Possible Source of Artefacts in the 
Chromatography of Tissue Extracts 
containing Inorganic lodide 


UNKNOWN substances con iodine, apparently 
associated with inorganic iodide, have been detected 
in the plasma of patients who had previously received 
therapeutic doses of radioiodide?!*. These substances 
were discovered by chromatographic separation of 
the radioactivity present in butanol extracts. The 
methods of preparation involved paper chromato- 
graphy with acid solvents! and extraction of acidified 
plasma’. 

Acidification of solutions of inorganic iodide 1s 
known to cause the liberation of elementary iodine, 
and we deaided to test the possibility that iodination 
of unsaturated compounds present in the 
material might take I during extractuon an 
chromatography in acid solutions. Preliminary work 
on pure substances was clearly desirable; and this 
communication describes experimente with ohol- 
esterol, cholesteryl oleate and triolein, using the 
tadioactive isotope, 10dine-181. 

0-5 c.c. of a solution of sodium 1odide-131 oon- 
taming 3-5 0./o.0. was added to 2 o.c. of an acidified 
aqueous suspension of the lipoid. The suspenions 
were extracted three times with 5 o.c. of water- 
saturated n-butanol, the layers being separated by 
centrifugation, and the butanol extracta were evap- 
orated to dryness under reduced pressure on a boiling 
water-bath. The reaidues were each taken up in 
0:5 o.c. of n-butanol. l-ul. aliquota of the resulting 
solutions were placed on filter paper strips 2 om. 
wide (Whatman No. 1) and chromatographed by 
the descending method in n-butanol/dioxane/2N 
ammonia, prepared according to Gross e£ al. e 
butanol extract of an acidifled solution of sodium 
iodide-131 alone was prepared 
directly with, and without, the addition of lrpoid m 
ether solution to the spots. For these latter experi- 

menta n-butanol/dioxane/2N ammonia and n-butanol/ 


a 


and chromatographed + 


"T 
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Fig. 2. Distmbution of radiolodme on a filter paper strip after 

chromatography of the butanol extract from an acidified 

aqueous suspenmon of triclsin to which sodium xodide-181 had 
been added (S.F , solvent front) 


0 


2N formic acid (Gros et al.?) were used as developing 
solventa in different runs. The lipoids were detected 
by their fluorescence in ultra-violet light. They 
formed bands or streaks extending behind the solvent 
front for distances depending on the amount added 
to the paper. The radioactivity of each l-am. length 
of the strips waa measured separately by means of & 
Geiger counter fitted with a lead diaphragm. Five- 
minute counts were made in. each position. 

Solutions of radioiodide alone, with or without 
previous butanol extraction, showed one peak of 
radioactivity (Rr = 0:33) after chromatography in 
butanol/dioxane/ammonia. In butanol/formic acid, 
the Rp of redioiodide was found to be 0-25, but there 
was some ‘tailmg’ of the spot. In the latter solvent, 
there was also a small subsidiary peak, the Rr of 
which was 0-9, representmg about 0:5 per cent of 
the total radioactivity on the paper. 

In the case of solutions containing both lipoid and 
radioiodide, only one large peak of radioactivity was 

resent if iodination did not occur (see Fig. 1). 

odination caused a second peak to appear in the 
same position on the paper as the fatty substance 
(geo Fig. 2). Fig. 2 demonstrates iodination during 
extraction from an acidifled ion. Jodination 
during chromatography with butanol/formic_ acid 
gave rise to & similar picture. 

No iodination of any of the three lipoids took place 
during chromatography m alkaline conditions. 
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Cholesterol itself was not detectably 10dinated during 
chromatography in acid conditions and was found 
to have taken up only 3 per cent of the addod radio- 
iodine in the course of extraction from an acidified 
suspension. Cholesteryl oleate showed significant 
iodination both during chromatography 1n the acidic 
solvent (63 per cent uptake) and during extraction 
from an acidified suspension (28 per cent uptako). 
The iodination of triolein resulting from butanol 
extraction in acid conditions is demonstrated in Fig. 
9. Durmg chromatography in butanol/formio acid, 
this compound took up 32 per cant of the radio- 
iodine present. 

It appears likely that artefacts could arise during 
the preparation and chromatography of tissue ox- 
tracts containing inorganic radioiodide as a result of 
reactions simular to those described above. Lipoids 
may not be the only type of compound involved. 
Artefacts of this nature could probably be eliminated 
by avoiding extraction and chromatography m acid 
solution. 

I wish to thank the Board of Governors of the 
United Sheffield Hospitals for financial sasistance. 

J. D. ACLAND 
Department of Pharmacology and Therapeutics, 
University of Sheffield, 
and 
Sheffield Royal Infirmary. 
May 12. 


1 Grows, J, and Pitt-Brvers, R., Lancet, ul, 706 (1981). 
1 Gross, J., and Pitt-Rivers, R~, Lanost, 1, 439 (1962). 
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lonophoretic Separation of Porphyrin 
Pigments 


Iw the classical Tiselius procedure for elootro- 
phoresis of proteins, convection was prevonted by 
the density gradient of the substances under investi- 
gation; but complete separation could not thereby 
be obtained, and the analysis was conducted by the 
observation of fronte. Later the medium was stab- 
ihred by ailica or agar gel for the separation of 
amino-acids! and protems?. Silica or agar gol will 
hold an excess of electrolyte and prevent convootion 
currente ; but it will allow substances to pass through 
independently and to separate into discreto bands. 
In addition, its use obviates contact of the moving 
substances with the electrodes. 

Since porphyrin pigments are ampholytes, with 
Seong es of carboxylic groups, it seemed 
likely t ionophoresis in & gel would provide a 
simple means of separation. Nicholas and Rimington? 
observed that the Ry values of porphyrins in paper 
partition chromatography were inversely propor- 
tional to the numbers of carboxylio groups in the 
molecule. 

Agar gol was preferred to silica, since the formor 18 
easier to prepare, not so mechanically brittle, and 
gels in much higher dilution, thereby avoiding the 
introduction of large amounts of impurities. Never- 
theless, stringent purification of the gel preparation 
was esential to avoid traces of metallic mmpurities, 
which would readily form complexes with por- 
phyrins. ‘Treatment with methanol! was found 
unsatisfactory as the product would not gel in the 
desired concentration. Satisfactory pumfication was 
achieved by washing powdered New Zealand agar 
(Davis) repeatedly with Sorensen M/15 phosphate 





buffer pH 8-0 and then allowing it to stand over-night 
in the buffer. The volume was adjusted to give 0-5 or 
1 cent agar and the mixture warmed in the 
iia bath until solution was complete (half an 
hour), when it was transferred immediately to the 
bridge of the ionophoresis apparatus. The agar 
gelled on cooling, and the residual impurities were 
removed by ionophoresis for three hours. This 
treatment ap to replace calcium and magnesium 
10ng of the gel by the innocuous sodium and potassium 
ions of the buffer’. 

In the subsequent analysis of porphyrin pigments, 
these were detected by their intense ultra-violet 
fluorescence. The apparatus could therefore be 
simplified (see diagram) as compared with that 


p ure was as follows. A small section of 
was removed from the bridge B via the aide- 

, using suction through a Pasteur pipette. The 
porphyrin solution in M/15 phosphate r pH 8-0 
or in phosphate agar (0-5 ml.) was introduced through 
O, and a direct electric current then passed through 
the bridge, which was water-cooled as illustrated. 
With a bridge length of 50 cm., D.0. mains voltage 
of 200 V. across the carbon electrodes D (that is, 
4 V.[am.), cooling was not obligatory, but voltages 
ter than 4 V./cm. caused the temperature to rise 

i than 65°, with liquefaction of gel and losses 
of pigments. Adequate cooling was also advantageous 
in ing a steady electric current through the 
gel. The buffer in the electrode compartments waa 
replaced continuously from the reservoir A at the 
rate of one litre an hour. 

After ionophoresis for & period dependent on the 
voltage applied, the agar was withdrawn by gentle 
suction into a long glass tube, and the fluorescent 
oe cut out using-a glass microscope slide. 

ther-soluble porphyrins were reclaimed by heating 
the gel with one volume of 20 per cant w/v aoetio 
acid for 80 sec., cooling and extracting immediately 
into ether. Uroporphyrin was removed by similar 
hydrolysis of the gel with one volume 6 per oent wiv 
hydrochloric acid, with subsequent cooling and 
shaking with chloroform. ‘Traces of unhydrolysed 
agar were thereby precipitated, and other interfering 
blue fluorescent material was extracted into chloro- 
form, leaving the uroporphyrin in the aqueous phase. 

' Our findings were aa follows: (1) The porphyrins 
in untreated urmes of acute or congenital porphyria 


. The 
agar 
arm 
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migrated as discrete bands, and the presence of indiv- ED 
idual pigments was readily apparent. (2) Proto- / 
porphyrm (2 COOH), eoproporphyrin (4 COOH) and 
uroporphyrin (8 COOH) had mobilities which m- 
oreased with higher number of carboxylic groupe. (3) 
OCoproporphyrm isomers I and ITI were not separable, 
even with a tube 80 cm. long and proportionally 
greater voltage. Similarly, uroporphyrin isomers could 
not be distinguished. (4) No separation was observed 
in a mixture of the dicarboxylic proto-, deutero- ' 
and meso-porphyrins. (5) Sensitivity and recoveries 
were good. 1 pgm. of each porphyrin could be 
measured, with yields of 60-80 per cent of that 
amount. 

Ionophoresis of porphyrins in agar gel is thus a ample 
procedure for separation of porphyrin on the basis & 
of constatuent carboxylic groupe’. The effect of other 
substituents on mobilities at pH 8-0 appeared to be 
minimal and isomers could not be separated, although 
separation of ooproporphyrin methyl esters has 
recently been effected by paper partition chromato- 
graphy’. 

We should like to thank Dr. J. F. Wilkinson, 
director of this Department, for his continued interest 
in this work. 

B. C. PAPABTAMATIS* 
J. E. Kxwag 


Department of Hematology, 
Manchester Royal Infirmary and University. 
Jan. 4. 


* Research Fellow of the Untverxity of Manchester. 


! Consden, Gordon, A. A., and Martin, A. J. P., Biochem. J., 40 
33 Toia). ? 


* Gorgon, A- H. Kell, P. Fera, K. Knowl, O., and Sim, Y, 
* Nicholas, T. H. H. and Rtmington, C., Sand. J. Lab, Inma., 1, 12 


* Fellers, O. B., J. Indust. Eng. Ohom., 8, 1128 (1016). 
* Hoffmann, W. F., and Gortnar, R. A., J. Biol. Okem., 0l, 371 (1025). 


bur Green, A. A. and Chu, B. J., J. Biol. Chem., 190, 643 


The Soret Effect 


ALTHOUGH thermal diffusion in condensed systems 
has been used experimentally for bringing about diffi- 
cult separations, for example, in the Clusius and Dickel 
apparatus, and although considerable advances have-* 
been made recently in the descriptive treatment, of 
the effect by Prof. S. R. de Groot! at Utrecht and 
Prof. Prigogine? at Brussels, experimental date by 
which theories of the Soret effect may be checked 

According to de Groot, the shape of the thermal 
separation versus time curve is determined by 
the value of the diffusion constant at the mean 
temperature. The extent of thermal separation is : 
not predictable, but the theory may be checked ` 
by evaluating the diffusion constant from time 
curves and making comparison with values found by 
conventional means for known systems. . 

Some measurements have been made in an appar- 
atus similar to that used by me during 1924-27 3 in 
which the solution is confined in a shallow layer 
between horizontal metal surfaces at T and T + AT 
and optically analysed, without disturbance, by . 
measuring the deviation produced in a horizontal 3 
beam of monochromatic light by the changing 
gradient of the refractive index. The method permite 
a nearly complete optical traverse to be taken between 
the top and bottom layers of the cell. 
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In orthogonally planned experimenta with pot- 

i chloride and_barium chloride solutions in 
allg 0-695, 0-975 and 1-396 om. high, with T = 25° C. 
and T + AT = 85? C., diffusion constants required 
to satisfy the de Groot equations were substantially 
independent of cell height and concentration of solu- 
tion, and in agreement with literature values for 
solutions ranging in mole fraction from 0-074 to 0-018 
for potasaram chloride, and from 0 019 to 0-002 for 
barium chloride. 

The Soret coefficienta for the above solutions are 
small, about 0-1-0-2 per cant per degree, and the 
measurements provided a test of the sensitivity of 
the experimental method. 

It 18 hoped to publish the work in detail and to 
P inan it to other systems. 


Hawthorndale Laboratories, 
Imperial Chemical Industries, Ltd., 
. Jealott’s Hill, 
Bracknell, Berks. Jan. 4. 
1 de Groot, B. R., thesis (1045). 
' Thomae, Georges, PAynos, No. 10 (Oct. 1951). 
* Tanner, C. O., Trans Farad. Soc., 33, 75 (1027). 


O. C. TANNER 


Cellular Permeability of Yeast to 
Metallic lons 


THH apparatus devised by Dr. G. Protti for the 
kinetic study of cellular metabolism with radioactive 
180topee! lends itself to permeability studies of yeast. 
We are umng it to study their permeability to 
different metals. 

The metal content of yeast is assumed constant, 
and the whole of the radioactive isotope is intro- 
duced at the beginning of the experiment. Then 
the rate of disappearance of radioactive metal ions 
ia described by the differential equation : 

Vdr _ v? p (£o — 2) V/L 

L di Le]V a á 
where a is gm. metal per gm. yeast; Ld/V is gm. 
metal ion per ml. solution; L ia gm. yeast; V is ml. 
solution ; z and z, are gm. radioactive metal ion per 
ml. solution at end and beginning of experiment 
respectively ; é is time in hours; v is permeability 
ii gm. metal 
= gm. yeast br. 
Integrating this equation gives: 


ever 
= a+b s 














and then: 2 


l a.b a b z 
"^-izi$ a 2)] 
' The validity of this equation has been confirmed 
by experiments using Saccharomyces cerevisiae and 
copper-64 obtained from the Atomic Energy Research 
Establishment, Harwell; in these experimenta, 


Experimenta "with other metals are still in progress. 
E. Quaauiozz1 


A. Rasorano 
b Centro Tumori, 
Busto Arsizio, 
Italy. Jan. 29. 
1 Protti, G., Isotope Techni Conference, Oxford, J 951. 
Acad, Pont. ‘A, 14. No. 19. Epo nn eee 


_ArCOCHO + CH,(COOH), 
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A Novel Synthesis for Aroylacrylic Acids 


Tu preliminary investigation was undertaken in 
an effort to apply the Doebner condensation to the 
synthesis of aroylacrylic acids according to the 
following equation : 


pyridine 
ArCOCH=CH—COOH + CO, + H40. 





The compound chosen for study waa 2-naphthyl- 
glyoxal, because the properties of the resulting beta- 
2-naphthoylaorylio acid would help clear up certain 
doubts about ita structure at the time this work was 
begun (however, see ref. 1). 

2-Naphthylglyoxal waa obtained easily in 75 per 
cent yield by oxidation with selenium dioxide of 
methyl 2-naphthyl ketone”. 2-Naphthylglyoxal 
monohydrate (15 gm.), malonic acid (7-5 gm.) and 
pyridine (15 ml.) were stirred for 22 hr. at room 
temperature. Carbon dioxide was evolved and a 
solid mass remained. The material was taken up 
in 6 per cent sodium carbonate solution and acidified 
to give a gummy semi-solid which hardened on 
standmg several houra. Several izations 
from dilute alcohol (decolorizing car on) gave a 
12 per cent yield of bright yellow orystals of beta- 
(2-naphthoyl)-aorylio acid, melting point 104—106? : 
(calc. for OHO: O, 74:32; È. 4:46; neut. 
equiv., 226.2; found: C, 74-42, H, 4:56; neut. 
equiv., 227-1). The compound gave & rapid Basyor’s 
test and positive testa with phenylhydrazine and 
2,4-dinitrophenylhydrazine. Tollen’s reagent and 
Schiff s reagents were negative. It was quantitatively 
hydrogenated at 3 atmospheres preasure over a 
palladium-on-carbon catalyst to the known beta- 
2-naphthoylpropionie acid, melting point 170-172°. 
The acid 18 probably trans, since refluxing 16 with a 
crystal of iodine m either benzene or chloroform 
effected no change in the melting point. 

Work to be reported elsewhere will show that this 
novel condensation is adaptable to the synthesis of 
negatively substituted aroylacrylic acids, such as 
beta - (4~-nitrobenzoyl)acrylio acid—which are not 
obtainable through the conventional Fnedol and 
Crafta reaotion—and with considerable increase in 
yield over that reported here. 


MARTIN GOLDMAN 
ExnNrsT I. BEOKER 


Polytechnio Institute of Brooklyn, 
Brooklyn 2, New York. 
Jan. 3. 


‘Martin, R. H., and Btoffrn, P., Bull. Sec okim. Belges, 58, 83 (1960). 


, L. N., and Postovak!f, T. Y., J. Gen, Chem. (U.8.8.R.), 10, 
s (1940); Chem. Abe, M, 4732 (1940). 

Earn Da B.A. thes, Polytechnio Institute of Brooklyn (June 
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Action of Alkaline Hypochlorite on 3:5 : 6- 
Trimethyl-d-gluconamide 


Tam action of alkaline hypochlorite upon fully 
methylated hexonic and pentonic acid amides, using 
the Weerman procedure’, resulta in the formation of 
cyclic urethanes". Haworth, Peat and Whetstone’, 
using this reagent, alaimed the direct conversion of 
8:5: 6-trimethyl-d-gluconamide (which posasssos a 
free a-hydroxyl group) to a 2:4: 5-trimethyl arab- 
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inose, isolated as a syrup, to which a straight-chain 
aldehydic structure was ascribed. 

The problem has been re-examined in this lab- 
oratory.  Punfled 3.5: 6-trimethyl-d-gluoonamide 
(obtamed via 1: 2-mono-tso-propylidene-3 : 5: 6-tri- 
methyl glucofuranose) melted st 138 5° and had 
[a] + 38-65° (water). Treatment of this amide 


according to the Weerman procedure, followed by A 


the method of purification outlined by Haworth et al., 
gave a syrup with properties almost identical with 
those described by these workers. However, the 
apphoation of paper partition chromatography, using 
as mobile phase one part petroleum ether (100°-120°) 
and nine butan-3-one saturated with water, 
revealed the presence of at least four components of 
carbohydrate nature. Methods involvmg partition 
chromatography on cellulose columns resulted in the 
separation of four fractions, three of which each con- 
tein & different methylated pentose derivative. The 
fourth fraction contains little pentose but large 
amounts of organically bound nitrogen; it has not 
been further investigated at present. 

Fraction 1 was obtained as & mobile syrup having 
[a] — 4° (1 per cent in methanol), n$ 1-4702 and 
OMe 34-5 par cent (theoretical value for a dimethyl 
pentose 34-8 per cent; for e trimethyl pentose 
48-0 per cant). An aqueous solution of the syrup 
strongly reduced Fehling’s solution in the cold, 
decolorized permanganate solution and immediately 
restored the colour of Schiff’s reagent. These pro- 
periies suggest & straight-cham aldehydic methylated 
pentose, and we presume this material to be respons- 
ible for the etmilar properties exhibited by the final 
product of Haworth et al, since no other fractions 
obtained in the present iments were capable 
of produemg similar aldehydic effeota. 

racion 2 waa obtained in small yield as an im- 
mobile syrup having [a]B — 23-7? (1 per cant in 
methanol) and ný 1:4730. This fraction also appar- 
‘ently consisted mainly of a dimethyl pentose deriva- 
tive, ance ita OMe content was 34:4 per oent; but 
it showed none of the aldehydic properties of 
fraction 1 and the two fractions behaved very 
differently when subjected to paper partition chrom- 
atography. 

. Fraction 3, the largest fraction, was an immobile 

consisting mainly of a trrmethyl pentose having 
[a] + 13-2° (1 per cent in methanol), nf 1-4718, 
and OMe 47.9 per cent (theoretical value 48:0 per 
cent). An aqueous solution of the syrup did not 
restore the colour of Schiff’s reagent immediately, 
nor did it reduce Fehling’s solution in the oold. 
After treatment with methanolic hydrochloric acid 
in a sealed tube at 100°, the methoxy! content 
increased to 50-3 per cent (theoretical value for & 


pentose with four methoxyl groups, 60 1 percent) and . 


the optical rotation became lwvo, la] — 12:5’ 
(1 per cent in methanol), while nf fell to 1:4530. 
The increase in methoxyl content and the change in 
the direction of the optical rotation mdicate the 
presence of & hydroxyl group at O 1, and hence some 
ring structure, most probably propylene-oxidic, for 
the molecule as a whole. 

. Progress in this investigation awaita the isolation 
of orystalline derivatives, since the absolute homo- 
geneity of each fraction is not clarmed ; and indeed 
oertain chromatographic evidence indicates that 
fraction 3 may contain more than one trimethyl 
pentose. It 18 obvious, however, that under the 
conditions normally employed in the Woerman 
degradation reaction, the changes which 3:5: 6- 
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trimethyl-d-glucongmide undergoes are conaiderable 
and complex and appear to involve loss of methoxyl.J 


` K. S. Dopason 
J. PRYDE 
Physiology Institute, 
Newport Road, 
Cardiff. 
Jan. 17. 


1 Woerman, R A., Heo. tres. Chim., 37, 16 (1017) ` 

1 Irvine, J. O., and Pryde, J, J. Chem. Soe 1018 (1024) Pryde, J, 
Hun, H. L., and Humphieys, R. W., J. Chem. Soo, 348 (1925). 
Humphre R. W., Pryde, J., and Waters, E. T., J Chem. Soo. 


' Baroi W. N., Peat, 8., and Whetstone, J, J Chom. Sor, 1075 


Vision with a Stabilized Retinal Image 


Tua small movements of the eye which persist 
when a subject fixates (that is, tries to gaze steadily 
at & given target) have been studied by several 
workers. We have endeavoured to deduce the move- 
ments of the image across the retina from a recent 
study of the rotations of the eyeball*. The movements 
of the retinal mage have the effect of moving the 
boundary between two regions of differing brightness 
across the retinal pattern of receptora and may 
therefore play an important part in vision. 

It ahould be possible, by the following method, to 
obtain an image which does not move acros the retna. 
The subject wears a contact lena which is specially 
made to fit his eye tightly and on which a small 
optical flat has been worked. The flat ıs covered 
(by vacuum evaporation) with a highly, reflectmg 
opaque film of rhodium. An image I of the object O 
is focused on to the screen S by means of the optical 
system shown in Fig. 1. The mirror M ıs the flat 
on the lens which 1s attached to the subject's own 
eye. The observer views I by reflexion in M, and M,. 
His visual axis is in the direction V (see Fig. 2). If 
the distances are suitably adjusted, a small rotation 
of the contact lens moves I in such & way that the 
image of J on the retina is stationary. With the 
simple optical system shown it is posmble to obtain 
compensation for ether horizontal or vertical move- 
ments. A more complicated system enables both 
movements to be compensated at the same time. 


: The adjustment of the optical system may be checked, 


if the eye is replaced by a telescope with a small 
plane mirror attached to its object glass. When the 


T 
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Fig. 2 


adjustment is correct, the position of J with respect 
to the oroes-wiros is unaffected by & small rotation 
of the telescope. 

Some preliminary expermnente were made in 1945 
by one of us (R. W. D.) m Dublin. It was found that 
the stabilized image disappeared at intervals. The 
resulta were not then published because they could 
not be repeated on every occasion, and because the 
necessary cheaks eae 
ment then available. It was decided to 
contact lens method for studying the movements in 
detail before making another attempt to produce a 

Reoently, a fresh set of experimenta has been 
carried out by the second author (B.L.G.). Only 
the horizontal components of the movements were 
stabilized. The object is shown in Fig. 8. The bright- 
nes of the right-hand area could be made 30, 40 or 
60 per cent of that of the left-hand area. It was 
found that the line of demarcation disappeared and 
that A and B appeared to be of equal brightness 
for two or three seconds at intervals of about one 
minute. A second observer viewmg J in the normal 
way did not observe any change. Similar effects 
were observed with other types of target. Although the 
effect is transitory, it is repeatable. The contrast 
threshold for the stabilized image 18 thus very much 
higher than the normal threshold for the same bright- 
nees. It seems that the eye recognizes that the 
situation is abnormal and makes some adjustment 


Fig. 3 i 
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(possibly of accommodation) which temporary de- 

feats the stabilization causing the mage to reappear. 

The present experiments are regarded as showing, 

ine tative way, that the eye movements have & 

t function. A further development of tech- 

nique will be needed to obtain quantitative measure- 
ments. 

One of us (B. L. G.) was in receipt of a maintenance 
grant from the Department of Scientific and In- 
dustrial Research during the period of this research. 

R. W. DrroHBUEN 
B. L. GIxsBorg* 


~ 


Physics Department, 
University, Reading. | 
Jan. 29. 
* Now at the Biophysical Research Laboratory, University College, 
London. 


1£ummarized by Lord and Wright, Reports on Progress in Physios, 
13, 1 (10513. 
* In course of publication. 


Some Speed, Error and Difficulty Relation- 
ships within a Problem-solving Situation 
Durme the past three years, experiments have 

been conducted with subjects who have been given 

the task of solving mental-test items of a particular 
type! (Thurstone ‘letter-series’ rtems). Suppose Pe 
be the probability that a particular subject will 
continue to work at a particular problem for some 
time £ before giving it up, and let Pg be the prob- 
ability that 1f a solution 18 recorded within this time 
it will be the correct one. If the universe of discourse 
is now restricted to correctly solved items, the 
probability (Pg) that a particular correct solution 
will be returned within a period of £ sec. after the 
moment the problem is presented will be a function 
both of the dynamios of the problem-solving process 
as such and also of Pg, for if Po # 1 at time t then 
Ps must be modified, and if Pc = 0, Ps must be 
zero also. Let Pg be defined as the probability which 
would obtain if Pg = 1 fort = œ. No comprehensive 
statement can be made about a person's ability to 
solve a problem which does not involve at least these 
three probabilities, that is, any attempt to measure 

‘mtelligence’ by mental-test methods should involve 

assessments of Po, Pz and Pg. 

No valid analysis of the tal data can be 
made outside the range of difficulties defined by 
D = 85 and D = 10 (where D is as defined below) 
for reasons which will be discussed elsewhere. Within 
these limita, they strongly support the hypothesis 
that : 

t 


1 
Ps = | og, "P log t — mD + Sog (iy 
l . 
1 1 
Pom 1— [gy exp (log + — OV Bacras (2) 


Pgel— (8) 


ot — 365 


AVE P (D — Efe, 


where os, oc, og all have the usual connotations for 
& normal distribution, D is the difficulty of the 
pe being considered, defined in the conventional 

ut arbitrary fashion D = [100 — E], and R is the 
percentage of an adult British population (unselected) 
who achieve succeas with the item; m is the slope 
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d(log t)/dD, in the usual way. S, O and E are con- 
stanta which define the subject’s speed, continuance 
(a function of persistence) and solution—recognition— 
efficiency (see definition of Py) within the test 

If a blem is incorrectly solved, and if t, is the 
time Sine between the presentation of the 
problem and the recording of an inoorrect solution, 
then : 


Py does not have the same form as Pg, (4) 
where P, is the probability that the incorrect 
solution will be returned within a period ty. 

Equation (8) is of the same form as expressions 

by Thorndike and Thurstone. So far as I 
know, (1) and (2) have not previously been advanced. 
The main interest of these resulte centres about (1), 
for there is very strong evidence that m and ag are 
identical for all the subjects who have so far been 
examined, not only within & particular test situation, 
but also between situations mvolving different degrees 
of motivation. m = 0-013 (8. Hust. = 0:0005) and 
ag = 0:12 (SE-t ~ 0-005), all values being in 
log-seo. unite. The range of values of S encountered 
experimentally is such that as D + 0 both m and ag 
must depart from these values. Such evidence, as is 
available suggests that both parameters retain their 
values in the region D > 85. It seems probable that 
these two parameters can join Philpott'a! fluctuation 
constanta, p and T. bringing the number of true 
peychological constants up to four. There is pre- 
sumptive, but not as yet conclusive, evidenoe thai 
cg (1) is also a true constant. 

It followa immediately from ions (1)-(4) that, 
when attempting to measure S, all the teet items 
used should be easy and of identical difficulty, and 
that only items correctly solved can be used in 
calculating the score obteined. Existing methods of 
measuring mental speed ignore these requirements 
so completely that it seems justiflable to make this 
point even in a prelimmary communication of this 
nature. Adherence to these principles has made 
poseible the design of a speed-teat which requires 
only some 15 min. to administer, and in connexion 
with which the concept of (statistical) ‘reliability’ can 
legitimately be used (ri; ~ 0-9). Equation (2) leads 
directly to a method of designing ‘cognitive’ testa in 
such a fashion that they can be scored for persistence 
88 well as for the ability ostensibly under examination. 

It is poesible that og resulta from the functioning 
of some kind of cerebral ‘search’ mechanism. For 
example, if the successful solution of a problem of 
difficulty Ds, were to involve the bringing into 
relationship of b neural elementa which had to be 
correctly selected in the right order from a pool of 
n elamenta, then we can postulate that for some time 
t, the search meohaniam examines relationships 
involving lees than b elementa, so that no solution to 
a problem of difficulty Dy can ever occur during this 
time.” At time è + 8 the first relationship involving 
b elementa occurs, and relationships of this com- 
plexity, continue to occur until all have been exammed 
after time t, The suggestion is that og is a function 
of the interval (t — #,) and of the frequency with 
which correct solutions arise at different values of ¢ 
within theee limits, rather than of the error of 
determination of some value ij which is the ‘true’ 
time for solution for all probleme of difflculty Ds. 
The characteristics of a number of le search 
mechanisms are now being examined in detel in the 
hope that the time-diffülculty relationships of one of 
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them will satisfy the requirements of equation (1), 
while at the same time being physibdlogioally plausible. 
It is interesting to note that if the problem-solving 
proceas in any way resembles that suggested above, 
then item ty is a discontinuous variable, no 
values of D being possible between Dy and Dy, ,. 
This work haa carried out in the course of an 
investigation of methods of selecting students for 
universities which is sponsored by the Nuffleld 
Foundation. Short papers presenting successive 
stages of the analysis were read before the Twelfth 
International Congrees of PByohology* (Edinburgh 
1948) and the British Psychological Society* (London 


1950). A full report is being prepared for publication. - 
Ww 


. D. FURNEAUX 
Nuffield Research Unit, $ 
Institute of Psychiatry 
(University of London), 
Maudaley Hospital, 
London, 8.E.5. 
Jan, 23. 


Thelma G., “Factorial Studies of 
pel » Prychometric pha, No. 2 (Univ. Chicago 
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* Furneaur, W. D.. “The structure of ‘g’, with particular reference to 
speed and power” (unpublished). 

‘Jurneanx, W. D., “Speed and power in ménta! functioning” (un- 
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Male Sterile Plants by Chemical Treatment 


Ir is well known that treatment with ‘growth 
hormones’ reduces the fertility of planta. Not only 
do the ‘auxins’ seem to be antagonistic to the initis- 
tion of flowering, but also they reduce the number of 
seeds that develop from treated flowers, or they may 
cause total sterility. This effect is used in blossom- 
thinning sprays and in the production of partheno- 
carpic fruite. 

The reasons for the sternlity induced by chemical 
treatment have not yet been thoroughly investigated. 
Recently, Moore! and Naylor’ reported that maleic 
hydrazide, a plant-growth inhibitor, produces only 
male sterili Fee, where he female dower 
remain fertile and set seed after pollmation with 
pollen from untreated plante. A method of inducing 
male gterility leaving the female organs fertile by 
a simple chemical treatment would be of great im- 
portance for the production of hybrid seed not only 
with maize but even more so with many other 
cultivated planta, where emasculation and pollmation 
by hand are prohibitive to the production of hybrid 
peed on a large commercial scale, or where this 
method ıs impossible for technical reasons such as 
amallneas of reproductive organs. Also with many 
breeding problems, for example, with beet, carrots, 

such a method could be very helpful. 

Plants of Hawksbury and Cape Mountain Sweet 
water-melons were treated with various concentra- 
tions of 2,4dichlorophenoxyacetic acid, tri-iodo- 
benzoic acid and maleic hydrazide. The chemicals 
were applied, about a week before the first flowers 


opened, to all parts of the plants in a hill as a spray in 
aqueous solution with & agent. tina 
duration of male gterility were by pollinati 


proteóted female flowers from untreated plants with 
pollen from the treated plant. The female flowers 


of the treated plants were left open for pollination - 


by insects. 
The checking for male sterility was started one to 
three weeks after treatment. Full male sterility for 


ep 
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more than one week was found with the following 
É treatments: 10 p.p. tm-1odobenzoic acid, applied 

every week; 50 p.p.m. tr-iodobenzoio acid, applica- 
tion repeated once after four weeks; 250 p.p.m. 
tri-iodobenzoi: acid, applied once; 5 p.p.m. 2,4-di- 
chlorophenoxyacetic acid, applied every week. The 
pollen of the male sterile planta showed various 
abnormalities : ins with more or lees vacuolated 
, plasma, small, shrivelled, empty grains, and in the 
vanety Cape Mountain Sweet, often a high percent- 
age of giant, unreduced grains. In sterile pollen 
these visible abnormalities amounted always to 20 or 
more per cent. 

The female flowers which opened in all these treat- 
ments during the period of male sterility were at 

4 least partly fertile. As with untreated planta, not 
all the female flowers set fruit, and some fruits grew 
only to a quarter or a half the size of normal fruits, 
but with fully developed seeds. The beet fruit set 

was found with the planta treated with 250 p.p.m. 

triodobenzoio acid, a very poor set with the plants 

treated weekly with 5 p.p.m. 2,4-diohlorophenoxy- 

acetio acid, but this treatment had generally also a 

very detrmmental effect on the growth of the plant. 

Lower concentration of 2,4-dichlorophenoxyacstic 
acid and tri-odobenzoic acid did not produce full 
male sterility. Meleio hydrazide was used only in 
the cancentrations 250 and 500 p.p.m. These con- 
centrations caused only a short inhibition of the 
vi tive growth, after which the planta were found 

y fertile. 

Laibach and Kribben? succeeded in increasing the 
proportion of female flowers in cucumbers by treat- 
ment with a-naphthalene acetic acid and B-indolyl 
acetic acid. The suppression of all male flowers would 
be another way of producing purely female plants. 
lf applied to young water-melon planta, iri-iodo- 
benzoic acid produces a higher proportion of female 
flowers (in two cases the frst flowers which opened on 
& plant were female, whereas on untreated plants 
only male flowers open for some days before the first 
female flower appears), but never suppressed the 
formation of male flowers entirely. More successful 
was the treatment of a wild Ottrullus vulgaris plant 
m full bloom which had only male and hermaphroditic 
flowers. Before treatment, this plant had a pro- 
portion of 10-1 male to 1 hermaphroditic flower. 

L- From the thirteenth to the twenty-second day after 
treatment with 60 p.p.m. tri-iodobenzoic acid, this 
changed to 0:8 male to 1 hermaphroditic, and for 
two days only hermaphroditic flowers opened. (Dur- 
ing this period the bisexual flowers were self-sterile, 
the open-pollimated flowers set fruit.) A similar 
behaviour was ahown by & cucumber plant im the 
greenhouse (variety Early Fortune), which after 
treatment with 25 p.p.m. tri-cdobenzoic aad pro. 
duced five male and seven female flowers over & 

t period of five days, and during two days only female 

flowers. ‘(The male flowers were sterile; one of the 
female flowers developed seed after pollination with 
pollen from an untreated plant.) 

As most of the work on parthenocarpy by chemical 
treatment has been done with tomatoes, some 
additional experimenta were made with this plant. 
The plante were grown in pota in the use and 
treated about a week before the first flowers opened. 
Sterility for about eight weeks was obtained with 
25, 60 and 100 p.p.m. tri-iodobenzoic acid and 10, 
25 and 50 p.p.m. 2,4-dichlorophenoxyacetic acid, 
whereas OF han ie naphthalene acetic acid and 
500 p.p.m. io hydrazide induced sterility for only 
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10-14 days. Crosses with pollen from untreated 
planta showed that the ovules of planta treated with 
25 and 50 p.p.m. tri-iodobenzo1o acid are able to 
produce seed during the period of sterility. 2,4-Di- 
ohlorophenoxyacetic acid in the concentrations used 
inhibits growth and flower formation for several 
weeks and seems to impair also the fertility of the 
female organs; no definite conclusions on the female 
fertihty of the tomato plante treated with this sub- 
stance can be made at this stage. The microscopic 
examination of the sterile tomato pollen showed 
visible abnormalities of the grains, various degrees 
of vacuolization, or coagulation of the plasma, or & 
certain percentage of small, empty grains. 

It has been shown that treatment with certam 
growth-regulatang substances produces male sterility 
in oucurbitaceous planta and in tomatoes for periods 
of one to several weeks. 

These investigations are being continued. A full 
report will be published elsewhere. 

S. REHM 
Division of Horticulture, 
Deper&ment of Agriculture, 
Pretoria. 
Jan. 9. 


1 Moore, B. H., Sotence, 118, 52 (1050). 2 

' Naylor, A. W., Proc. U.S. Wat, Acad. Sci., 36, 130 (1980). 

? Laibach, F., and Kribben, F. I., Ber. deutsch, bot. Ges., 88, 53 (1049), 
63, 119 (1950). 


Detoxication of Hormone Herbicides by 
Soil Bacteria 


Tra selective herbicides 2,4-dichlorophenoxyacstioc 
acid (DCPA) and 2methyl4-chlorophenoxyacetic 
acid (MCPA) are known to undergo a gradual de- 
toxication in soil due to biological agencies, and 
Audus^* has recently reported the isolation of & 
bactenum capable of decomposing the former, which 
is apparently utilized as a source of carbon. In the 
course of work on herbicide detoxication in soil, 
we have succeeded in isolating two types of bacteria 
with mmular properties from soil repeatedly treated 
with 2,4-dichlorophenoxyacetic acid. Pure cultures 
were readily obtamed by plating from soil on an agar 
medium containing 0-10 per cent sodium salt of the 
acid as the sole gouroe of carbon. The first organism 
(No. 1) grew abundantly in ordinary bacteriological 
media and was identified as Flavobacterium aquatile 
(Bergey*). The second (No. 2) bore some morpho- 
logical resemblance to the organism studied by Audus 
—small, irregular, non re-forming, non-motile 
rods of a Oorynebacterium-like appearance, but Gram- 
negative, sometimes with Gram-positrve granules. It 
grew very feebly in ordinary media and showed no 
conspicuous biochemical activities ; but on ammon- 
ium phosphate agar with 0:1-0:2 per oent sodium 
salt of 2,4-dichlorophenoxyacetio acid or 2-methyl- 
4-chlorophenoxyacetio acid ıt produced a slow but 
eventually quite vigorous, whitish and slimy growth. 
A mere trace of growth ocourred on the basal medium 
without added organic matter. Glucose and glycerol 
were utilized very poorly; phenol, sodium benzoate 
and sodium sahoeylate not at all. 

Measurements of the evolution of carbon dioxide 
from garden soil plus 0:01 per cent sodium salt of 
either acid, ino ted with cell suspensions of the 
two bacteria, showed that 50-100 cent of the 
carbon ddded in the herbicides was li ted as car- 
bon dioxide after two to three weeks at 25? C. After 
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the experiment, tests with barley seedlings (percent- 
age germination, and weight of sprouts) showed that 
the toxic effect of 2,4-dichlorophenoxya&oetio acid had 
been completely abolished by th bacteria, and that 
of 2-methyl-4-chlorophenoxyacetic acid aleo by Bact- 
erium No. 2. Cultures of both bacteria, when freshly 
isolated, also detoxifled the former in solid (2 per 
cent) agar medium with ammonium phosphate as a 
source of nitrogen (see Table 1). 


Table 1. INOUBATIOW 28 Days 4T 25°C 





Agar + 0 005 Af DOPA, sterile 


» inoculated with F. 
'N Inoculaisd with Bastertum 


o 
Sterile agar without DCPA. 








Unlike. Audus'*, we observed no significent 
detoxication by either organism in semi-solid (0-2 per 
cent) agar medium, or m soil extract. 

After several transfers, P. aguatle grew very 
feobly on 2,4-dichlorophenoxyacetic acid bub was 
still able to decompose this substance in sterile soul, 
like Bacterium No. 2, which also decomposed 2- 
methyl-4-chlorophenoxyacetic acid. 

Table 2, GARDEN BOIL BTERILTAED BY 
AT 25° 0. FOR FIFTENN Days (WITH 


ACD) OX FoR FOURTENN DAYS (WITH $- 
AQNTIO AGID) 


AUTOJLAYIXQ AYD TKGOUBATED 
&-DIOHLOROPHENOIYAONTIO 
ROPHENOIY- 























In other experiments we obtamed siste 
detoxication of 0-01 per cent 2,4-dichlorophenoxy- 
acetic acid by F. aquatile in five days, but this 
organism was not active towards 2-methyl-4-chloro- 
phenoxyacetic acid. 

Two entirely different species of bacteria, one of 
which may be related to Audus's organism, are thus 
able to oo 2,4-dichlorophenoxyacetio acid, and 
one of them also 2-methyl-4-y-ohlorophenoxyaoetio 
acid. The very feeble growth of the latter organism in 
all media except those containing the two herbicides 
suggesta that it may be an induced mutant of some 
other soil bacterium which‘ has become ialized 
in the utilization of a few cyclic compounds. 

The resulta of our experiments will be published 
in detail elsewhere. ~ 

H. L. JENSEN 
Btate Laboratory of Plant Culture, 
Department of Bacteriology, 
Lyngby, Denmark. S 
H. INGv. PETHBSHN 
State Weed Research t, j 
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Root Parasites in Loranthaceæ E E 


THE plant family Loranthacess (mistletoes, eto.) 
contains several hundred species, almost all-partaal 
parasitic shrubs growing on the branches of trees.. The 
following species are terrestrial shrubs or trees: 
Nuyitsia floribunda R.Br., of Western Australia, several ' 
South American species of Gatadendron G. Don; and 
Atkinsonia lgustrina (A. Cunn. ex F. Muell.) F. Muell., 
which is known only from the Blue Mountains of New _ 
South Wales, where it occurs sporadically on dry, 
rooky ridges. This small group of terrestrial species 
is stated by various suthors (for example, Macgregor 
Skene!; Moore and Hetche') to be non-p itio-; 
but Herbert? has shown that Nuytsta is & 
root parasite, as was indeed conjectured by Harveyt 
in 1854. It attacks a wide range of hosts, including # 
both native and i uced species.  Atkinsoma 
liguetrina has now been investigated at Woodford, 
N.8.W., and shown to form haustoria attached to 
the roota of several host species, including Acacia 
tntortexta Sieb., Platysace linearifolia (Cav.) Norman 


of the terrestrial Loranthaoee, only the species of 
Gasadendron (with which Aikinsonia kigustrina waa 
associated systematically by Bentham and Hooker’ 
and by Engler*) are not known to be parasitic. It ; 
would not be surprising if they too should prove to 
be root ites. 

It is hoped to publish elsewhere some details of 
the relations between Atbinsonta and its host planta.. 

H. 8. MoKEE 

Commonwealth Scientific and 

Industrial Research Organization, 
: Homebush, 
New South Wales. 
Jan. 14. 


‘Skene, WL, “The othe i Plants” a ana 
Jackson, London, 1 


MS and Betche, B s randpeek o the Fiara o ew Bouth 
ales" (Government Printer, Bydney, 1898 di 
Mer AL, J. end Proc. Roy. Sos. WW. pe) "k, 72 (1919-19). 
1 Anonymous, “Memoir of W. H. Harvey, M.D., F.R.8." (Bell and 

Daldy, London, 1859). 


* Bentham, G., and Hooker, J. D., “Genera Plantarum", 8, 212 
(Hoeve, London, 1883). - 


‘ , À., "Die naturlichen Pflansenfamfiien’, Tell 8, 1, 178 
P in. Leapalg, 1804). 
P i 


Observation of Egg-laying under Water of 
the Aerial Insect Hydropsyche angustipennis 
(Curtis) (Trichoptera) 


Dovst has existed about the mode of egg-laying in 
certain caddis flies, especially those the eggs of which 
are found under water in flat sheets cemented to the 
lower surface of stones. Accounts for most of these 

168 are based on indirect evidence and incom- y 
2h obeervation. Consequently the following direot 
obeervation on the entry of Hydropsyohe angustipenms 

into & watery medium may be of intereet. 

Unlike many Trichoptera, this caddis fly is not 
crepuscular, and on & sunny June afternoon an 
imago was observed alighting on a stone projecting 
above the water surface in an upland stream at 
Craigton, near Glasgow. She remained there for 
some moments with her antennm bending over so 4 
that the tips were in the water, then suddenly flew 
up two or three feet, mg-zagged rapidly over the 
stream for a few yards and dived vertically down into 
the water. Air carried down on the hairy, folded 
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wings gave her a silvery appearance as she swam 
(rapidly straight to the lower surface of an inclined 
submerged stone. The stream here was about 9 am. 
deep and the current velocity lees than 15 cm. per 
second. “These observations tend to confirm Wilson's 
remarks on Stenopsyche as recorded by MacLachlan}. 
When, after a few seconds, the stone referred to 
above was raised and the female captured in su, 
it was found tbat she had already deposited some 
eggs 1n a flat sheet with transparent, colourless cement 
between them. The captured female was kept in 
captivity, surviving for two days during which she 
again entored the water and laid some 460 eggs while 
continuously submerged for 37 min. Details of these 
observations will be given in & later paper. 

The method of respiration enabling this serial 
beset to remain under water for so long while per- 
forming strenuous activities requires further investiga- 
tion. Poesibly air carmed down on the hairy body 
surface functions as & physical gil. It is doubtful 
whether a plastron is formed in caddis fles; it haa 
only been demonstrated in cortain aquatic beetles 
and in the bug Aphelochetrus?. 

In H. angustipennis there are no striking morpho- 
logical adaptations for swimming such as have 
been described by McLachlan as indicative of 
possible swimming powers in Amphipsyche. The 
female mago of H. angustipennis 1a bigger than the 
male; but relative to body-size there 18 little difference 
in the limbs of the two sexes. A fringe of hairs found 
only on the mesothoracic tarsi of the female might 
possibly aid in gwimming. 

The observations noted above may be significant 
in considering the ecological distribution and popula- 
tion density of this species; for example, the speed 
of the current may affect the ability of the female to 
reach suitable sites for oviposition and become a 
limiting factor in determining distribution. 


Rots M. Bapcoox 
University College of North Staffordshire, 
Keele, Staffs. 
Jan. 25. 


1 McLachlan, R., Eni. Alon Alag, 81, 234 (1885). 

* Thorpe, W. H., and Crop, D. J., J. Exp. Riol., 84, 227 (1047). 

"McLachlan, R., “A Monographio Revimon and Bynopais of the 
Tnchoptera of the European Tauna’’, 7, 351 (London, 1878) 


A Ligulate Pteridophyte from the Lower 
Coal Measures of Bacup, Lancashire 


THE specimen to be described ıs a coal-ball 
petrifaction from the Old Meadows Pit, Bacup, 
Lancashire, and consists of & main axis, which 
followed & very sinuous course in the coal-ball. Of 
this axis the tissues of the outer cortex and tho stelar 
xylem only are preserved, there being a wide space 
between the outer cortex and the central stele. 

Interest in the specimen was stimulated by the 
observation that curious appendages were borne on 
the main axis, these appendages being very similar 
to Stigmarian rootlets but bearing ligulate leaves. 

The vascular cylinder of the maim axis, like tho 
whole axis, followed a sinuous course in the ooal-ball 
and only xylem tissue is preserved. The xylem con- 
sista of a solid core of primary xylem and some 
secondary xylem. The prmnary xylem is of scalariform 
tracheids only, with no recognizable protoxylem, 
although the central elements are smaller than the 
peripheral ones. In transverse section the secondary 
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xylem appears as wedges of regularly arranged ele- 
ments separated by wide primary medullary rays, 
the tissues of which are not preserved, but in oech 
Tay a xylem trace passes out from the primary 
xylem. These rays and xylem traces are clearly seen 
in longitudinal sections, and 1n longitudinal tangential 
sections the secondary xylem presents the appearance 
of an anastomosing network of elements with a 
xylem trace in the centre of each mesh. The secondary 
xylem elements are tracheidal in nature, show 
scalariform thickening, but are narrower and very 
much shorter than the primary xylem elements. 
Where preservation 18 suffiaently good, both primary 
and secondary xylem elements show the fine threads 
of thi ing extending in & vertical direction be- 
tween the transverse bars of thickening, a feature 
characteristic of the xylem of Lepidodendroid plants. 
The stelar xylem as a whole measures 2-5-3-0 mm. 
in diameter and the primary xylem 1-25-1-5 mm. in 
diameter. 

The preserved remains of the cortex of the mam 
axis, which is outer cortex, may be divided into two 
zones. The outer zone is part of the orginal outer 
cortex, while the inner zone, consisting of regular 
thin-walled cells, is phelloderm developed centri- 
petally from a phellogen situated just inside the outer 
zone. No evidence can be found of leaves being borne 
on the main axs; but embedded in its outer cortex 
are the bases of the curious leafy appendages, which 
thus appear to arise endogenously. 

The leafy appendages are bud-like atruotuics. 
1-5 mm. average diameter, with monarch xylom of 
rarely more than sıx tracheids. The tissue imme- 
diately outside the xylem is badly preserved and its 
nature is indeterminate (Fig. A). Between tho 
monarch vascular atrand and the outer cortex in the 
better preserved examples are strands of cells form- 
ing læ. Borne on these appendages are leaves, 
3.3 mm. long, 0-6 mm. wide and 0:15 mm. thick 
at the base. These leaves possess neither vascular 
tissue nor stomata, and they are definitely ligulate 
(Figs. 4 and B). The ligule is 0-33 mm. long, four 
or five cells wide at the base and two colls thick, 
exoept at the tip. 

Transverse and longitudinal sections of the cortex 
of the main ans show these appendage onging as 
cylindrical masses of parenchymatous tissue, in the 
centre of each of which is a very small vascular 
strand. Pasing outwards through the cortex the 
vascular strand becomes better developed, but the 
parenchymatous cells around it become disorganized! 
except for the trabeculm. After careful soarching it 
has been found impossible to show any connexion 
between the xylem of these appendages and the xylem 
of the traces which depart from the periphery of the 
primary xylem of the main axis. 


ligule , 
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The leafy appendages raise very interesting pomts. 
They-may represent fully developed adult structure 
or they may be young stages of an arborescent type, 
or they may be organs of vegetative propagation. 

In some respecta the en is reminiscent of 
Stigmaria bacupensts Soott et Lang’; for example, 
in size. The diameter of the mam axis, of the stole 
and of the appendages are all of the same order as 
in S. baoupensis ; but this new specimen differs from 
S. bacupensis in the following features : (1) the proto- 
stele has no recognizable protoxylem ; (2) the cortex 
of the mam axis has quite a different stfuoture ; 
(3) the outer cortex of the appendages differs from 
the outer cortex structure of the rootleta of S. 
bacupensis; (4) the appendages bear leaves. 

The structural features of this new specomen sug- 
gest a Btigmarian axis bearing appendages rather 
similar to Stigmarian rootlets; but the appendages 
of this new plant bear leaves and the leaves bear 
ligules. It may be that this now Bpeonnen indicates 
that the so-called rootlets of Stimaria are really of 
stem nature. In this connexion it is interesting to 
note that in the same coal-ball and m olose proximity 
to the specimen just are remains of outer 
cortical tissues which are identical in structure with 
those of the new gpeormen, but this cortex bears ordm- 
ary Stigmarian rootlets and not leafy appendages. 

H. Durap 


EN 
A. 8. WRIGAT 
Department of Biology, 
Chelsea, Polytechnic, 
London, 8.W.8. 
May 14. 


1 Leoleroq, 8., Ann. Bot , 44, 31 (1990). 
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Supra-vital Staining of Striated Muscle with 
Tetrazolium Compounds 


Tum fact that a nearly colourless solution of 
2:8:5 triphenyl tetrazolium chloride (tetrazolum 
salt) ia reduced to & red formazan in contact with 
living tissue has been recognized for some time. This 
has been used in testihg for viability and also for 
staining tissues; but detailed descriptions of the 
colour distribution within tissues are lacking. Smoe 
the red colour is due to reduction of the agent, 
the colour distribution should offer some evidence 
as to the intracellular distribution of reducing 


groups. 

In the present work, amall strips of striated musole 
from freshly killed mioe have been teased out in a 
0-1 per cent solution of tetrazolrum in normal salme 
or Ringer-Locke solution. The preparations were 
mounted under cover slipe, ringed with a “Vaseline’- 
wax mixture and examined immediately. The red 
colour appears within 3j min. and contmues to 
in until all the muscle fibres are deeply stained. 
Under the high-power microscope, the colour is sean 
to be concentrated in transverse bands in the muscle, 
while the intervening bands are but faintly stained ; 
a narrow band of intermediate staming intensity 
traverses the centre of the faint band. This is illus- 
trated in Fig. 1. Apert from the coloration, the 
appearance is very similar to that geen in & phase- 
contrast picture (cf. Fig. 2). 

iments with the related compounds 2,2'- 
(p-diphanylene)-bis(3,5 diphenyl tetrazolium chloride) 
(neotetrarolium) and 2-(p-iodophenyl)-3-(p-nitro- 
phenyl)-b-phenyl tetrazolium ehlonde (iodotetra- 
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zolium) have given similar resulte. In the case ofl 
neotetrazolium, the reduction colour i8 & deep 
purple-black, and in some preparations the longi- 
tudinal striæ of the muscle fibres have also appeared. 
The distinctive distribution of the colour is strongly 
suggestive of a simular distribution of reducing 
groups within the muscle fibre. Since, the overall 
picture remains the same despite intensification of 
the colour, it appears unlikely that the result achieved | 
18 dependent upon differential rates of infiltration of ' 
the agent into the various portions of the muscle 
fibre. . 

It appears, then, that these salts not only provide 
a useful tool for histological demonstration, but may 
also offer evidence as to the distribution of cellular 
components. 

Q. CALOUTT 
Mount Vernon Hospital 
and the Radium Institute, 
Northwood, Middlesex. 
Feb. 7. 


Noradrenaline and Accessory Chromaffin 
Tissue 


Fulk and Macleod! showed that the retro-peritoneel 
tissue of many mammals contains & material which, 
like extracta of the suprarenal glands, produ 
inhibition of the isolated rabbit intestine and excite”. 
tion of the isolated rabbit uterus. Using histological 
methods, Wislocki" confirmed that there is abdominal 
chromaffin teue in these animals. Whereas Mulon? 
showed that the chromaffin tissue in the carotid 
bodies of horses contains a preesor substance, Fulk 
and Macleod! failed to obtain any sympethomxmetio 
substance in extracts of the thoracic aorta (contain- 
ing the chromaffin tissue of the cardioaortic bodies). 
Recently, West, Shepherd and Hunter* reported 
that the collection of chromaffin tsue known in 
babies as the organs of Zuokerkandl contains large 
amounte of noradrenaline. The lia are 
situated along the aorta near the origin of the inferior 
mesenterio artery. We have therefore attempted 
(a) to confirm that a sympathomimetic substance is 

resent in accessory chromaffin tiasue of animals, and 
(b) to identify such a substance by biological and 
chromatographic methods‘. E 

The resulta mBhown.in the accompanying table 
indicate that large amounts of noradrenaline may be 
found in the retro-peritoneal tissue of young dogs, 
rabbits, guinea pigs and cata, and m certain cases 
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BROADCASTING AND 
TELEVISION IN GREAT BRITAIN 


HE Government's Memorandum on the Report 

of the Broadoasting Committee*, which was pub- 
lished as a White Paper on May 15, dropped one of 
the proposals of ita predecessors which had been 
much oritioized as likely to endanger the independence 
of the British Broadoasting Corporation and expose 
it to pressure from local sectional if not party 
politica! interests. It included three new proposals, 
however, which have met with strong independent 
criticiam cutting right &oroee political party linee. 
Nevertheleas, following debates in the House of Lords 
on May 21 and 26, the White Paper was approved in 
the House of Cammons on June 11 after a debate 
which left considerable room for doubt whether that 
approval would, in fact, have been obtained on a free 
vote. Afterwards, on Juné 19, the Primo Minister 
announced that the proposal for a new method of 
electing the governors of the British Broedoasting 
Corporation would be abandoned, and hopes were 
raised that the Government would no longer insist 
on making the question of broadoasting policy & party 
issue. ‘The new licence and egreament of the British 
Broadcasting Corporation with the Postmaster 
General, published on June 18, were, however, 
adopted on June 23 after a debate in which the House 
of Commons again divided on party lines, and a new 
Royal Charter for the British Broedoesmug Cor- 
poration was promulgated by Order in Council on 
June 24. 

No matter who was mainly responsible, making 
broadcasting policy a party issue will be generally 
regretted by that large volume of responsible 
opinion which has followed the discussion of the future 
of British broadoasting sinoe the Beveridge Com- 
mittee reported early lash year. The recent debates 
in Parliament made it clear that on all the mam 
issues the division of opinion does not lie on party 
linea. On balanoe, the general trend of opinion seams 
to be in favour of continuing the present arrange- 
ments broadly on the limes recommended by the 
Beveridge Committee, without prejudice to the issue 
of monopoly, or to the exact form which regionalem 
or decentralization might take owing to technical 
development ın the next few years. Indeed, the 
discussions in Parliament were marked by the same 
open-mindednees on the question of monopoly as has 
characterized most public discussions on broad- 
casting polioy during the past two years, even on the 
part of those who expreased the greatest admiration 
for the achievements and character of the British 
Broadoasting Corporation. There is a widespread 
distrust of the policy of continuing indefinitely to 
give to any one body the responsibility for an 
instrument which oan influence so powerfully for good 
or evil the minds of men and women. 

The debates scarcely did justice to the extent to 
which this sense of social responsibilty marks dig- 
cussion of this question outside the Houses of Parlia- 


Eire 7 : Memorandum 
Committee, 1 MEE 
Office, 19052.) 6d. net. 


on the Report of the Broadcasting 
Pp.10 (London: H.M. Stationery 


40 


ment, particularly where televimon is concerned. It 
is this senso of social responsibility with regard to 
something the signifloance of which 18 at present only 
dimly appreciated that is behind the distrust with 
which anything lke ‘sponsored’ or commercial 
broadcasting 18 widely regarded. It- is considered 
unwise to place such powers anywhere but in the 
hands of a body with high standards of publio 
service to mamtam. 

To this feeling the Government has done leas than 
justioe. Moreover, there is some room for doubt as 
to whether developments in television or in sound 
broadcasting, for example, in very-high-frequenoy 
broadcasting, need be quite so delayed by stringencies 
in capital resources, labour or matenals as the White 
Paper suggests. The Government’s inept handling of 
the whole matter has itself encouraged what are 
possibly quite unfounded doubts of its sincerity. By 
committing itself to a particular way of ending 
monopoly when there is & general readiness to oon- 
sider impartially whether there are alternatives which 
oan offer wider choice to the viewer or listener and 
at the same time maintain the present high standards 
of publio service, it has exposed itself needlessly to 
the charges of yielding to sectional interesta in 
matters whioh should be determmed by technical 
inquiry and the public interest. It might be added 
that the Government's own proposals, so far as the 
British Broadoasting Corporation ia concerned, may 
be expected, as indeed were those of Mr. Attlee’s 
Government, to strengthen, through the inhibitions 
and restrictions they propose, the osaifioation which 
uU E Qd dl 
passage of time. 

Technical factors are a main reason for ooe 
the Government's determination to make broad- 
coasting & party issue. The decision, moreover, does 
not assist a satisfactory solution of the other main 
problems—regionaliam and the method of appointing 
governors. Here again an agreed and impartial 
solution demands more searching mquiry and con- 
structive thought than was manifest in the Parlia- 
mentary debates. Disregarding speeches, such as 
those of the Lord Chancellor, which gave colour to the 
view that the White Paper representa a surrender to 
commercial interests or small pressure groups of 
extremists, even such reasonable and lucid speeches 
ag those of Bir David Maxwell Fyfe in openmg the 
debate on June ll were sometimes & little naive. 
The Government cannot claim, without disorediting 
itself, that ib has had only a few weeks to consider 
the future pattern of broadcasting before the Charter 
and hoence of the B.B.C. expired. It has bean obvious 
since the Broadoasting Committee issued rte report 
in January 1951 that thie was an issue on which any 
government in power would have to make up its 
mind before the end of the year. 

The immediate need is for all who realize how large 
an influence both sound broadoasting and television 
have oome to play in the lives and minds of the 
community to seek to prevent any further surrender 
to such political or commercial interests and to work 
out both the technical and the administrative 
Measures easential to prevent either the lowering of 
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standards or the abuse of power. The real questions 
are not brought out clearly in the Government's 
White Paper any more than ın that of 1ta predecessor 
last July. Even Sir David Maxwell Fyfe's careful 
summary of the arguments for and against monopoly 
in his speech on June 11 gave insufficient weight to 
thé extent to which the question of ‘sponsored’ 
programmes has widened out to the complex question 
of whether monopoly is the best form of organization 
for broadcasting. It is assumed too readily that the 
only alternative to the sponsoring of programmes by 
advertisers is monopoly, and there have been few 
signs of any disposition to enter on the hard thought 
which must precede the evolution of any new system 
which could avoid the dangers and disadvantages of 
either the present monopoly or sponsoring by 
advertisers. 

That, however, is the immediate task. The Govern- 
ment’s proposal to permit some element of oom- 
petition in the expending fleld of television, when 
calls on capital resources make this feasible, and the 
promise that Parliament should in any event have 
an opportunity of considering, before the licensing of 
the first statzon, the terms and conditions under 
which competitive television would operate, will at 
least give further time for reflexion. The Govern- 
ment’s own memorandum admite that ib would be 
necessary to introduce safeguards against possible 
abuses and that a controlling body would be required 
for this purpose; indeed, the conditions proposed 
are, in fact, Bo onerous that it 18 difficult to magme 
anyone risking capital on them, and that they have 
aroused such alarm is rather a measure of the extent 
to which the Government's good faith is dis- 
trusted. 

On this pomt two further observations may here 
be made. First, that distrust might well have been 
less had the Government proposed to take the first 
step towards competition in broadcasting by letting 
broadoasters compete in public service. There would 
then have been no reason for the suspicion that 
business interests rather than the desire to afford the 
viewing publio some choice of programmes has been 
the deoidmg factor. The second point 1s that some 
technical opinion is strongly opposed to any such 
distinction being made between television and sound 
broadoasting, holding that they should be encouraged 
to grow together, instead of being kept apart. This 
argument may well gain further support if sound 
broadcasting and television are considered as cultural 
factors and even aa determinants m the social life 
and thought of the nation. That aspect, so powerfully 
emphasized in & recent report by Robert Silvey, head 
of B.B.C. Audience Research, published m the B.B.C. 
Quarterly, received leas than ita due notice in the 
debates, apart from incidental reference by Mr. 
Herbert Morrison. Mr. Silvey’s picture of the way in 
which telévision is spreading rapidly among the 
lower-income groups of Britain, who now hold mush 
the larger proportion of viewers, and ita effect on 
family habits and leisure, emphasize what an im- 
portant social factor television: has already become 
and what grave dangers could attend ita abuse by 
any sectional or commercial interest. 
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this amount exceeds that found in the suprarenal 
glands. These additional chromaffin structures must 
therefore perform some autonomic function early in 
life—perhaps the maintenance of blood pressure. As 
the animal grows older and the suprarenal medulla 
matures, 80 the amine content of this accessory tissue 
declines. On the other hand, extracts of the carotid 
bodies and of the aortic bodies of rabbits, cata and 
gumea pigs did not yield any sympathomimetic 
maternal. This may not be so surprising, since chrom- 
affin tissue is not necessary for the production of 
adrenalme and noradrenaline. Precursora of norad- 
renaline, such ag hydroxytyramine and dihydroxy- 
phenylalanine, were not detected in any of the above 
extracts. 


D. M. SaBPHERD 
G. B. Waar 
Department of Pharmacology and Therapeutics, 
Univermty of 8t. Andrews Medical School, 
Dundee. 
Deo. 20. 


1 Fulk, X, B., and Macleod, J. J. R~ Amer. J. Phynol., 40, 21 (1016), 
B., Bull Jokas Hopkwu Hoep., $3, 350 (1922). 

9, 8265 (1904). 

* west, G. B. Shepherd, D. AL, and Hunter, R. B., Lemos, d, 900 


Effect of Cortisone on the Blood Pressure 
of Normal Rats 


Tzu importance of the adrenal cortex in the 
regulation of the blood preesure has recently been 
emphasized by several authors. The effect of pro- 
longed treatment with high doses of cortisone on the 
rat's blood pressure was therefore investigated. 

Seventy-two male white rate weighing 144 + 8 gm. 
were fed on a synthetic diet containing 80 per cent 
proteins, 56 per cent carbohydrates, 10 per cent 
lipids, 4 per cent McCollum salt mixture and supple- 
ments of vitamins and lpotropic factors; water 
was allowed ad libitum. Forty-six rata were injected 
subcutaneously with 5 mgm. of cortisone acetate 
(‘Gortone’, Merck) daily for twelve days; 26 con- 
troļ3 received injections of 0-9 per cent sodium 
chloride solution. The blood pressure was measured 
by the method of Friedman and Freed; in ten ex- 
perimental animals and in ten controls the electro- 
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enoephalogram was taken (lead 2) and their plasma 
and blood volume were determined after & fast of 
12 hr., using Evans blue according to the method 
of Wang and Hegsted!. 

The mean blood preasure of the controls was 
119 + 3-5 mm, mercury at the beginning of the 
experrment; after twelve days the valuo was 
practically unchanged (121 + 4 mm. meroury). In 
the cortisone-treated rata the blood pressure increased 
from the muti&] value of 115 + 3 mm. moreury to 
140 + 6 mm. after twelve days of treatment. The 
difference is statistically mgnifloant (P < 0 01). No 
definite modification of the electroencephalogram 
was found, except a signifloant increase of tho heart- 
rate m the cortisone group (440 + 15 beats per min. 
against 340 + 11 in the controls). 

At the end of the expermment, plasma and blood 
volumes were respectively 3-6 + 0:2 c.c. and 6-8 + 
0-3 c.o. in the controls and 3:5 + 0-4 o.o. and 
6-6 -- 0-8 c.c. in the cortisone-treated animals 
(values referred to 100 gm. final weight). The weight 
of the heart and of the kidney was inoreasod in the 
cortisone group, when referred to 100 gm. final body- 
weight, but remained unchanged when referred to 
100 gm. initial body-weight. Hustological examina- 
tions failed to show arterial lesions in tho kidneys 
and the heart in either of the two groups. 

Our observations suggest that large doses of 
cortisone given to normal rate fed on a balanced diet 
and with & normal intake of sodium ohloride have a 
hypertensive effect, which seems to be accompanied 
by an increase of the heart-rate. It is not associated 
with changes of the blood volumes or with vascular 
lesions in the kidney. 
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A Unit of Wave-number 


A YEAR &go!, names suggested for the unit 'am.-" 
were permicron, Rydberg and Balmer. In a recent 
review! of ‘Modern Interferometers", Prof. W. F. 
Moggers advocates ‘Kayser’. Where early workers 
used the reciprocal of the wave-length in air, H. 
Kayser recognized that in complex spectra the 
wave-length ın vacuum is essential, and so gave to 
'em.-! its proper definition. Moreover, he compiled 
the tables still used in the conversion. These argu- 
ments are convincing; the more so as Rydberg is 
commemorated by a constent and Balmer by a 
series, while K is here a more convenient symbol 
than R. 

C. CANDLER 


Canynge Hall, 
Univeraity, Bristol 8. 
Apri 8. 
H N. B, Natwre, 167, 367 (1051). Candler, O., Nature, 167, 
649 (1951). Bladergroen, W., Nature, 167, 1078 (1061). 


? Meggers, W. F., J. Opi. Soc. Amer., &1, 106 (1051) 
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This impression is oonfirmed by the admirable 
acoount of British broadoasting and television oon- 
taihed in Mr. Gorham’s recent book, "B 
and Television since 1900''*. This book, which should 
be read by everyone who desires to follow the present 
discussion on the future of British broadcasting, 
should correct many current illusions about the 
aloofness of the British Broadoasting Corporation 
and ite failure to respond to publio opinion. Im- 
plisitly, rather than explicitly, Mr. Gorham, in an 
eminently fair and readable book, shows the dangers 
inherent in the continuance of the broedoasting 
monopoly; but his book disposes of some of the 
wilder charges that protagonists of sponsored broad- 
casting have levelled against the British Broadcasting 
Corporation in the recent debates. 

The book is important for another reason. It does 
not merely emphasize the moral issue, which Lord 
Reith stressed in his impressive speech in opening the 
debate in the House of Lords, and show clearly why 
the whole question of broadoasting should be treated 
in the same way and on the same plane as questions 
of education and other matters which profoundly 
influenoe the life and thought of whole communities ; 
it also indioates clearly the right questions to be 
asked before we oan hope to arrive at a considered 
policy and give ib expression in & oarefully worked 
out scheme. Such a scheme and policy the Govern- 
ment cannot yet claim to have laid before Parliament. 
Of some of the issues it appears to be only half aware. 
Ib agrees with the views of its predecessor as to 
educational broadcasting, without apparently appreoi- 
ating the implication of this for any proposal to 
introduce au element in which publio service is not 
to be the first and dominant consideration. Nor does 
it see, like Lord Waverley, in television an instrument 
of immense power, the social and economic impli- 
cations of which are as yet but dimly appreciated. 
Without such a scheme, it is proposed, instead of 
keeping television and broadoasting in the hands of 
people whose sole purpose is to serve the publio 
interest, to disturb a system which has served, and 
is admitted still to be serving, the country well. 

Some of the speakers in Parliament, it is true, 
showed awareness of these questions, which should 
be answered before we decide how or even whether 
we should introduce competition. Lord Waleran, for 
example, pointed out that Germany, Italy and other 
countries, with or without a State monopoly, have 
overcome the wave-length problem by installing 
Boores of very-high-frequenoy stations, whereas in 
Britain this is still experimental. Several speakers in 
the debates seamed no leas conscious than Mr. Gorham 
of the backwardness of the B.B.C. in some respects 
during the post-war years, while other countries had’ 
made swift advances in technique. 

These technical problems, however, appeared to be 
overlaid by the political aspects in the debate in 
Parliament, although they should be the decisive 
factors in determining the lines of development in 
the future. Nor were even the economio factors fully 
examined. Although the case for sponsored television 
and Television since 1900. 

Dakers, 


hd By Maurice Gorham. 
Pp. 274. On: Andrew Ltd. 1952. 18s. net. 
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rests largely on the assumption that it will bring in 
a contribution to broadcasting revenue which would 
otherwise be unobtainable, no one appeared to point 
out that the consumer ultimately pays in the increased 
cost of the advertised goods he buys, or to suggest 
any attempt to ascertain the amount of revenue 
whioh might be obtained. It was emphasized in the 
Commons debate that sponsored broadoasting is in 
effect subsidized broadoasting. Few besides Lord 
Samuel, Lord Hailaham and Lord Listowel challenged 
the proposal in both the present and last year's White 
Paper to raid the B.B.C.'s lioenoe revenue. Lord 
Hailsham, however, showed the muddle into which 
this proposal leads, and Lord Kenswood gave a broad 
hint that an attempt should be made to discover 
whether the licenoe-holder would be prepared to pay 
a higher licence fee either to permit capital develop- 
ment or for improved television programmes before 
holding up indefinitely capital developments in 
television. 

Theee are only gome of the questions suggestod hy 
Mr. Gorhum's book which are ignored in the White 
Paper and only cursorily examined, if at oll, in these 
debates. None the leas, while a free vote in the House 
of Commons might have gone against the Govern- 
ment’s proposels, there was & widespread readiness 
to consider the question of monopoly with open 
minds, and no disposition to copy slavishly either 
the American or any other competitive system with 
the B.B.C. There was a general confidence that 
we should be capable of devising & British system 
which, whether or not it inoludes sponsoring, would 
supply, by healthy emulation in publio servioo, the 
alternative programmes that are rightly demanded, 
competitively stimulate technical advance, and pro- 
vide the necessary funds and opportunity for expre- 
sion of regional and minority aspirations without 
debasing the standards of broadoasting of which 
Great Britain is rightly proud. 

The debates in Parliament centred largely around 
the monopoly issue and sponsored broadoasting ; the 
latter in particular, coupled with the Governinent'4 
insistence on a perty vote, tended to divert 
attention from one of the fundamental objections to 
the existing monopoly—that of a single employer. 
That aspect was dismissed rather summarily, and the 
proposals of the White Paper, particularly in regard 
to the regional councils, are unlikely to help the staff 
appreciably. It was made olear.in the debates that 
the proposal by which the broadoasting councils will 
be responsible for the appointment of staff wholly 
employed in connexion with the Home Bervioe 
programmes for which they are responsible is disliked 
by the B.B.C. staff, and the proposal was also 
criticized aa administratively untidy if not unwork- 
able. 

Apart from the objection to this particular pro- 
poeal on the ground of administrative efficiency, it 
oan be criticized as & surrender to self-conscious and 
extreme nationalism, whioh might give too much 
scope for enthusiastio minorities to impose their tastes 
on the majority of their countrymen. More important, 
it may block the way for much soundor federal 
developments of the type advocated by Prof. 
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Coatman. Decentralization such as he suggests, 
coupled with the possibilities which developmente in 
very-high-frequenoy broadoastmg have already put 
within our reach, should be able to satisfy all 
legitimate regional and cultural aspirataons without 
detriment to the efficiency or the standards of the 
British Broadcasting Corporation. 

For the rest, the new charter and licence provide 
for the B.B.C. to continue broadly on the existing 
besis. On the technical aspects of television, the 
Government will continue to seek advice from an 
advisory commuttee concerned with the development 
of television generally, and this advisory committee 
will also be asked to consider the best methods of 
introducing higher-frequensy sound broadoasting, 
inoluding the form of modulation to be adopted, on 
which consultation with the radio industry will be 
esential. The White Paper also pointe out that the 
establishment of new television services would require 
new stations and their ancillary services, such as 
studioa, and that the radio industry must be advised 
as soon 88 possible in order to enable them to design 
and produce’adaptors for existing television sets and 
new receivers capable of picking up either the B.B.C. 
programmes or those on other frequencies. 

In this White Paper the Government accepts the 
view that, for many years, limitations on capital 
investment have prevented the B.B.O. from develop- 
ing television in certain areas and from introducmg 
very-high-frequency sound broadcasting. The latter 
view is not entirely accepted in the Beveridge Report, 
whioh moluded a memorandum on the subject by 
Mr. Geoffrey Crowther and Sir Robert Watson-Watt, 
and appears also to be disputed by Prof. Coatman 
when last year he pressed the Government to publish 
the report on  very-high-frequenoy broadcasting 
submitted to the Postmaster General by the B.B.C. 
The Government oonsiders that the B.B.C. has a 
continuing obligation to provide adequate national 
brosdoasting services throughout the United King- 
dom, and states that fulfilment of this policy must 
have first claim when labour and materials became 
available. Passages in the debate suggest that, where 
high-frequency broadoasting 18 concerned, neither 
finance nor materials need provide quite the obstacle 
to advance that is suggested, and Parliament seems 
to have missed in these debates an opportunity of 
insisting that the public should be given sufficient 
information for scientific men and technologists to 
form an independent opinion on this matter. As 
Prof. Ooetman pointed out, ıt should not be left to 
confidential negotiation betweon the B.B.C. and the 
Postmaster General. 

The most significant oriticiam of the proposals 
outlined in the Government’s White Paper is that 
it shows insufficient imagination or sense of public 
responsibility for the immense power of sound broad- 
casting, and the possibly even greater power of 
television. That aspect was admirably streased by 
Mr. Selwyn Lloyd in hia minority report for the 
Beveridge Committee, and appeared to be the main 
reason. for his disagreament with the majority report 
end urging the discontmuanoce of monopoly. More- 
over, what was elsewhere urged in the majority 
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‘report as to the tendency of sound broadoasting and 


still more of television to encourage passivity is 
substantiated by the findings of the report by Mr. 
Bilvey already noted. Nor have the debates in 
Parliament removed this misapprehension, as was 
shown by the confused analogy with freedom of the 
prees which the Lord Chancellor forced into his speech 
in concluding for the Government. That the Govern- 
ment has already reconsidered its proposals on the 
method of appointing governors may warrant the 
hope that it will think again on the major issues of 
the regional councils and tbe introduction of spon- 
poring. If in response to authoritative and impartial 
criticiam the Government would take the whole 
question out of the whirlpool of party politics into 
which its own action has phmged it, a new charter 
and licence may still come into operation while the 
debate on monopoly and devolution prooeeds. The 
scientific and teohnioal factors in the development of 
both sound broadcasting and television should be 
urgently explored and publicly discussed in order to 
enable a decision to be taken on whether or not to 
abandon the existing system of monopoly. Moreover, 
if the decision were in favour of breaking the mon- 
opoly, it could then be done on the basis of a scheme 
embodying not merely safeguards which would ensure 
the dominance of the idea of public service and the 
prevention of the abuse of power, but would also 
ensure that the fullest possible use was made of the 
latest scientific and technica] advances to give efficient 
administration and the maximum satisfaction to 
legitimate regional aspirations. 


VAVILOV ON CULTIVATED 
PLANTS 


The Origin, Varlatlon, Immunity and Breeding of 
Cultivated Plants 

Selected Writings óf N. I. Vavilov. Translated from 

the Russian by Dr. K. Starr Chester. (Chronica 

Botanica, Vol. 18, No. 1-6.) Pp. xviiit 864. (Wal- 

tham, Mas.: Ohronica Botanica Co.; London: 

Wm. Dawson süd Sons, Ltd., 1951.) 7.50 dollars. 


IKOLAI IVANOVITCH VAVILOV was one of 

the outstanding contributors to the new science 
of plant breeding which developed durmg the first 
half of this century, following on the rediscovery in 
1900 of the prmoiples of Mendelian heredity. He 
was selected by Lenin to admmuster and direct 
agricultaral research in the Soviet Union, and he 
became president of the Lenin Academy of Agri- 
cultural Sciences, which ultimately came to consist 
of & chain of four hundred i tal stations, 
scattered. through the U.S.S.R. from Leningrad to 
Vladivostok. 

Vavilov’s most important contribution to science 
was on the genetical signifloance of the centres of 
origin of cultivated plants. The theory that cultivated 
plants oan be assigned to known centres of origin 
was first put forward by de Candolle. Vavilov was 
able to co-ordinate the vast body of mformation 
which had become available since de Candolle, ahd 
he also developed the theory that genetical diversity 
is greatest in these centres of origm. The greatest 
concentration of dominant genes ooours at the centre 
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of origin, and since many of these have been lost by 
the more sophisticated varieties of the cultivated 
regjons, it was evident to him that material fram 
these centres can be of the greatest possible use to 
the plant breeder. His early studies of immunity to 
disease in plants led him to believe that it is in the 
centres of origin that immune types are most likely 
to occur. This now is perhaps over-simplifled, since 
cases are known of recessive immunity away from 
the centre of origin. p 

Accordi , Vavilov organized expeditions to 
countries re the most important economic plants 
were thought to have originated. Even before the 
Russian Revolution, he had explored Persia, Turk- 
menis and Bokhara. Dobzhansky states that “in 
1920-23 ho visited various of Middle Asia, 
including Tadjikistan and Pamir. In 1924 he covered 
a long and arduous iti in Afghanistan. In 
1925 hə went to Khiva. In 1927 he studied 
Mediterranean region from Portugal and Morocco to 
Syria and Trans-Jordan, and made an expedition to 
Ethiopia and Somaliland. In 1929 he visited Chinese 
Turkestan and ia. Finally, in 1930 and 198%- 
33 he travelled and collected extensively in Mexico 
and ın central and south America". Altogether, he 
and his colleagues surveyed sixty different countries. 

In this way he was enabled to make & beginning 
in the t and still unacoompliahed 4ask of a survey 
of world resources of economic plants, and of the 
formation of & series of living museums in which all 
the genetical variability of a plant could be made 
available to workers not only in the U.8.8.R. but 
also in other countries. His collection of wheat 
varieties, for example, numbered 26,000 types. 

Vavilov was no narrow nationalist. He believed 
that our main task is to feed, clothe and house the 
millions of underprivileged human beings who still 
comprise the bull of the world’s population. For 
this work, the whole world must be oalled on to help 
&nd serve mankind. i 

The second important theory of Vavilov is that 
known as ‘The Law of Homologous Series in Varne- 
tion”. This puta forward the idea that related species, 
and even genera, tend to exhibit parallel hereditary 
variability. This concept has also been of value to 
the plant breeder, in that it has enabled the existence 
of useful but unknown variants to be predicted in a 
given crop. 

Although Vavilov’s work has long been known and 

i by non-Russian wor. they have 

hi not been able to read it in complete form. 
But here in this well-produced and well-translated 
book are to be found Vavilov's most important 
' There is an introductory essay on plant breeding 
ag a ecience. All those that maintain that plant 
breeding is an art and not a science—an art for which 
there is a ‘flair’ by & few—should read and 
profit by this pter. Plant breeding is no longer 
merely an art ; it is a branch of biological engineering. 

The first section of the book proper covers the 
subject of the “Phytogeographic Basis of Plant 
B ing". All the main centres of origin of oulti- 
vated planta, both primary and secondary, are here 
discussed in detail. Subsequent sections deal with 
“The Law of Homologous Series in the Inheritance 
of Variability”, and the “Study of Immunity of 
Planta from Infectious Diseases". The third section 
is a complete and masterly survey of the ‘Scientific 
Bases of Wheat Breeding", and there is a concluding 
section containing a selected bibliography of the 
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basic world literature on the breeding and genetics 
of wheat, up to 1936. 

A perusal of this classical contribution to biological 
literature makes it more than ever mysterious why 
genetical science was destroyed in the Soviet Union 
at the very time when all the tools were ready to 
make an unprecedented advance in its practical 
Popata to agriculture. The book is a complete 

‘ance of plant-breeding technology as we are slowly 
coming to know it, againat the pretensions of the 
Lysenko school who are now responsible for applied 
genetics in the Soviet Union. It will be read by all 
plant breeders; they can scarcely fail to be stimulated 
by the still novel points of view which abundantly 
occur. If its lessons are properly appreciated by those 
who guide our political and economic destinies, we 
may not attain for a long time to come the twenty 
thousand workers whom Vavilov had in his research 
institutes in 1934; but at least we shall hear leas of 
the preposterous story of a possible surplus of 
biologists in Great Britain durmg the next five years. 

The life and work of Vavilov must be viewed 
against the background of the political ideology of 
the Soviet Union, and this book should be read con- 
jointly with the story as told by Huxley and Zirkel 
of how genetics was destroyed in that country after 
& long period of hostility. Vavilov died, defeated and 
disgraced, in Siberia in 1942. It is therefore altogether 
fltting that his best work should now be made 
available to the wide audience of the Western world. 

B. C. HARLAND 


THE LAW OF PATENTS 


Terrell and Shelley on the Law of Patents 
Ninth edition. By K. E. Shelley, Q.C. Pp. lxv 1- 680. 
(London: Sweet and Maxwell, Ltd., 1951.) 105s. net. 


ee ee on Patents” has been for more than 
sixty years the standard text-book on the law 
of patenta. This new edition, ‘Terrell and Shelley 
on Patente", rendered necessary particularly because 
of the passing of the recent Patenta Act, has been 
prepared by Mr. K. E. Shelley, one of the most 
experienced of the small group of Her Majesty's 
Counsel practising at the Patent Bar. He is to be 
commended for producing so comprehensive and yet 
so succinct an account of the law of patents. 

The British patent system was subjected to a 
detailed investigation by the Swan Committee set up 
in 1044 by the then preaident of the Board of Trade, 
under the cbairmanship of Sir Kenneth Swan. 
Important and fascreso bite innovations in patent 
law were recommended by thia Committee, and the 
large majority were mcorporated in the Patents 
Act, 1949. 

.As Mr. Shelley points out in his preface, patent 
law falla into two sharply distinguished categories : 
there is the purely administrative side, which 1 
primarily concerned with the actual procedure of 
obtaming a patent; and there is the judicial aspect, 
which is concerned with the interpretation which the 
courts have placed on general concepts contained in 
the Patents Acta, such as ‘manner of manufacture’, 
*new', ‘useful’, eto. 

No attempt has been made in this edition to set 
out every detail of procedure of the administrative 
branch of the law, though the relevant sections of - 
the Act and the Rules are printed in full in the 
appendix. The judicial aspect has, however, been 
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very fully treated. Verbatim extracta of the leading 
judgmente on each important topic have bean quoted, 
and the author has not hesitated to oriticize many. 
of the decisions of the court. As he points out ın his 
frankly written preface, ''It is inevitable that in some 
cases a Court, approaching & problem of patent law 
for the first time, has come to a decimon which seems 
erroneous to the specialist who has over a period of 
years reached a different conclusion, possibly through 
giving more weight to expediency in practice than to 
abstract rules of construction or the dictionary 
meaning of words. Such decisions have been frankly 
criticized in the following pages”. It wil be un- 
doubtedly helpful to many a practitioner to have 
these critical and constructive comments. 

In the contenta are set out the principal changes 
enacted by the Patents Act 1949, many of which 
are hkely to make the Jaw more favourable to 
inventors who patent ther inventions. New methods 
of processing or testing applicable to the improve- 
ment or control of manufacture are now patentable. 
New chemical substances may be patented per se, 
without reference to any particular method of 
manufacture, and this constitutes a substantial 
change in the law which is- of importance in the 
chemical industry. Patente of addition are no longer 
to be invalidated by publication of the main patent or 
user of the inventzon which is deacribed in it. Thus 
an opportunity ıs now afforded to & patentee to file 
a fresh application for letters patent covering details 
of his invention in the light of actual experience. 

, This ıs likely to avoid the patentee being deprived 
in future of a chance of obtaining an effective 
monopoly for his inverition. l È 

The book commences with a brief history of the 
development of patents and the nature of patentable 
inventions. Next follows a chapter on the applicant 
and the application, including & valuable résumé of 
the difficult question which so frequently arises in 
practice—the extent of the ownership by an employee 
of an invention conceived while in the employment 
of a firm. The requirements laid down by the Aot 
as to the contenta of the gpeciflcation and the grounds 
upon which the specification may be attacked before 
and after the grant of letters patent are set out in 
the succeeding chapters. The chapter on the action 
for infringement, the method by which a patentee in 
the last resort can enforce his patent privileges, 
contams an excellent summary of the principal 
matters to be considered and a review of the more 
important cases. The sections of the Act dealing 
with action which can be taken to deal with any 
abuse of the monopoly granted by way of patente 
are fully analysed. Now that government depart- 
mente are so closely connected with industrial 
research, the sections of the Act deeling with ques- 
tions of compensation payable by the Crown in 
respect of use of patented inventions are of oon- 
siderable practical muportence. These questions have 
been clarified by the new Act and are carefully 
summarized. No mention, however, 18 made of the 
facihties whereby a patentee may in certain cir- 
cumstances have his claim dealt with by the Royal 
Cammisaion on Awards to Inventors set up under 

~ the chairmanship of Lord Cohen. 

While retaining the general layout of the former 
editions of this standard text-book, this new edition 
provides & more compact and logical approach to a 
difficult subject than did ita predecessors. The book 
will be welcomed by all who are m any way concerned 
with inventions and patents. R. G. LLOYD 
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A HANDBOOK OF PAPER 
CHROMATOGRAPHY 


Paplerchromatographle 
Von Dr. Friednch Cramer. (Mon phen zu 
Angewandis Chemie und Ohemis-Ingentour-Techntk, 
Pp. 81+2 plates. (Weinheim-Bergstr. : 
Verlag Chemie, G.m.b.H., 1952.) 9.80 D. marks. 
all forms of chromatography, the paper 
chromatogram has proved the most popular 


_ and is now universally established. Since ita inception 


in 1044, many articles have appeared reviewing its 
applications ; but while these have served & useful 
purpose, the time has come for somethmg more 
permanent than & review, and which brings together 
all the important features and is deegned to be 
a work of reference. This has been accomplished by 
Dr. F. Cramer in '""Papierchromatographie". 

The mon h is arranged in two parta, general 
and special. first gives the prmeiples underlymg 
the different types of chromatogram. Counter- 
current distribution is discussed and linked up with 
partition chromatography. The paper chromatogram 
18 discussed as & partition process, and the argumenta 
against it are also presented. After the theoretical 
sections, there follows a full and detailed account of 
the practical aspects of paper chromatography. An 
outlme of the various methods of quantitative 
analyses is next presented, and then the use of paper, 
either in sheet or powder form, for isolations. Though 
not stmotly chromatography, paper electrophoresis 18 
usefully included, and this completes the general part. 

The special part of the book is concerned with 
applications to all the important classes—amimo- 
acids, sugars, purines, and Bo on. The treatment is 
thorough ; many tables of Ry values are given, and 
full details are provided of solvents, reagents, and 
some of the more important quantitative methods. 
Non-aequeous and reversed-phase chromatography 
and the use of radioactive tracers are not overlooked. 
The emphasis throughout is on sheet chromatograms ; 
the use of paper and starch in columns ia mentioned 
only briefly. , 

In & work of this kind, so packed with information, 
it is perhaps inevitable that errors and omissions 
occur, but these are remarkably few. The only 
serious oriticiam that one can offer is that there 1s no 
subject index, which is easentaal in such a work of 
reference. Of the few errors, there are one or two 
references which do not relate to the subject-matter 
in the text. Of the omissions, there 18 no reference to 
Durrum’s important contributions on paper electro- 
phoresis'. In the section on peptides, which is rather 
too brief, more could have said about thé 
techniques for determining the order of amino-acid 
residues in proteins and polypeptides, and & table of 
Ry values of peptides and denvatives might have 
been moluded. There is no mention of the theories 
relating Ry values of peptides with the thermo- 
dynamics of their structure’. A ‘map’ of the amino- 
acid spots of a two-dimensional chromatogram would 
have been useful. Though the illustrations are clear 
and the colour photographs are good, it is rather a 
pity that a better two-dimensional chromatogram 
was not chosen for reproduction. 

However, these are small blemishes in & work 
which. provides all the information that one expecta 
from a good text-book. It is up to date, well arranged, 
generously illustrated and clearly printed on high- 
quality paper. The price, at present rates of exchange, 
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is reasonable, and it is to be hoped that the book will 
be generally available outside Germany. Is it too 
much to ask for the monograph to'be supplied in 
stiff covers ? This would, of course, raise the price 
somewhat, but would be worth while as a protection 
against mevitable wear and tear. An English trans- 
lation would undoubtedly widen its appeal. This 
book will be found invaluable by all, whether expert- 
enced or not in the subject, and Dr. Cramer and the 
publishers are to be congratulated on the production 
of an attractive text-book of outatanding importance. 
R. ConspEn 


! Durun, E. L., J. Amer. Chew. Soe., 72, 2043 (1050). 
* Martin, A, J. P, Blochem. Boc. 8ym., 3. 4 (1049). 


ARCHAOLOGY IN ECUADOR 


The Archaology of the Santa Elena Peninsula tn 
South-west Ecuador 

By G. H. 8. Bushnell. (Occasional Publications of 

the Cambridge University Museum of Archsology 

and Ethnology.) Pp. xv+155+5 plates. (Cam- 

bridge: At the University Press, 1051.) 425. net. 


HIS volume presenta the resulta of Dr. G. H. 8. 
Bushnell’s fleld-work in an area until now 
practically unknown archmologically, together with a 
discussion of the small corpus of relevant comparative 
material, mainly the work of Spanish archrmologiste. 
Dr. Bushnell’s excavations indicate the presence on 
tho Santa Elena Peninsula of three separate cultures . 
Guangala, Engoroy and Mantefio. They were 
nowhere found in stratification, but there ıs some 
evidence indicating this sequence.  Manteno, pre- 
viously known from Manab{ as probably the last 
period before the Spanish Conquest, the author 
considers to be intrusive in the Peninsula. He is 
rightly cautious about dating, but producos some 
comparative material suggesting that Guangala, the 
earliest found, is later than a.n. 900. 

Detaued descriptions of these three cultures are 
given. There 1s also a brief chapter on a possible 
pro-Guangala culture (now being further investigated 
by E. N. Ferdon, jun.), and another on an early 
post-Conquest cemetery at La Libortad, partly 
excavated by the author. 

Besides much characteristic pottery, sites belonging 
to all three cultures yielded tools of stone and shell. 
In Guangala and Mantefio sites metal tools and 
ornaments were found, the single Engoroy site 
produced no metal. Among Mantefio objecta were 
two oelte. That these at least were of loca] manu- 
facture 13 mdicated by the close correspondence of 
one of them to a clay mould excavated at La Libertad 
by Mr. A. J. R. Murray in 1923-24 (now in the Pitt 
Rivers Museum, Oxford). A metallurgical report by 
the British Non-ferrous Metals Research Association 
on some of the metal objects (Appendix A) shows 
them to be of copper and not of bronzo. 

Most of tho human remains were either calcined or 
in very poor condition. In Appendix B, Dr. W. L. H. 
Duckworth reporte on the seven skulls of the Guan- 
gale period which were capable of preservation. They 
show artificial deformation at the occiput such as is 
characteristic of Peruvian skulls, which they resemble 
in other details also. 

In culture, however, Dr. Bushnell thinks that the 
Guangala period may prove to owe more to Central 
America than to Peru. For Engoroy he can suggest 
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no outaide relationship. He with the view 
held by Saville from his work at Manabí that the 
Mantefio culture shows ''& considerable degree of 
independence of outaide influence". 

Although many problems remam unsolved, Dr. 
Bushnell's work has put into place a piece of the 
jigsaw puzzle which will eventually bo completod to 
produce a picture of the archmology of coastal 
Ecuador. The book is well illustrated, with maps and 
plans, numerous Ime-drawings, photographs, and an 
excellent colour plate of Guangala pottery types. Ti 
should give a good start to the welcome new serica 
which ıt inaugurates. B. M. Braokwoon 


PHYSIOLOGY OF MITOSIS 


The Mitotic Cycle 

The Cytoplasm and Nucleus during Interphase and 
Mitosis. By Dr. Arthur Hughes. Pp. wni+232+ 
16 plates. (London: Butterworths Scientific Pub- 
lications, Ltd., 1952.) 35s. net. 


T is nghtly emphasized on the dust-cover of this 

valusble monograph that the process of cell 
division presente one of the most difficult problems 
the experimental biologist bas yet attempted to 
solve, and, if this present account of tho mitotic cyclo 
18 not an easily flowing and well-balanced narrativo, 
the reflexion is not on the author but on the present 
state of our knowledgo of the subjoct. Thero is & 
large and widely scattored literature of unoqual 
relevance and of uneven quality. The lines of advance 
have been largely dictated by considorations of the 
materials and techniques available, and a strong 
medical bias is also evident. Thus wo now havo an 
extensive knowledge of the early cleavage of a certain 
few eggs, of the growth in culture media of & certain 
few tissues, of the methods of induction of canccrous 
growths, and of the methods of mitotic mhubition by 
& multitude of diverse substances. The obvious 
questions posed by the mutotic activity of normal 
animal and plant tissues have been almost entiroly 
neglected, although very recently & start has been 
made towards their solution. 

The book gives an extensive survey of this patchy 
subject, and ıt will for many years remain a valuablo 
tool in the hands of thoso who are working in or 
around this fleld of research. Chapters are devoted 
in turn to the nucleic acids, to the cytoplasm and 
nucleus in interphase and in division, and to the 
expermmental methods of analysis of the problems 
presented. Sections are contnbuted by Dr. M. M. 
Swann on the spindle, and by Dr. C. Waymouth on 
the nature of the stimulus to mrtosis. 

Because this is such an extensive review, tho few 
gaps that are left unfilled appear all the more obvious. 
In particular, it has to be noted that the short section 
on hormones and mitoses gives a surprisingly in- 
adequate account of our present fairly extensive 
knowledge. Another lesser criticiam which may also 
be offered 1s that the long reference lists are arranged 
in order of montion and not, as ig more customary in 
biological works, in alphabetical order. This 18 
particularly regrettable, since these lista are one of 
the most valuable features of the book. 

Such criticisms do not, however, invalidate the 
final judgment that this is certainly the best review 
of the difficult subject of cell division yet to be 
published, and ite sppearance will be warmly 
welcomed. W. B. Burrovan 
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Elsevier’s Encyclopedia of Organic Chemistry — ' 
Edited by F. Radt. Series 3: Osrbowocyclic Con- 
densed Compounds. Vol. 14: Supplement; Tetra- 
cyclic and Higher-Cyclio Compounds except Steroids 
and Triterpenes. Pp. xxxi+ 9388+ Ind. 118. (Am- 
sterdam and New York: Elsevier Publishing Co., 
Inc.; London: Cleaver-Hume Press, Ltd., 1951.) 
To subscribers, £23. 
HIS is the first of the supplementary volumes of 
“Elsevier's Encyclopædia”. It w mainly con- 
cerned with the polycyche aromatic hydrocarbons 
and their derivatives, and summarizes the literature 
of the decade 1937-46. There are also references to 
some of the more mmportant publications of later 
years, up to and including 1951. The size of this 
volume bears witneas to the large amount of attention 
which has been devoted to polycyclic aromatic hydro- 
carbons in recent years; it is pointed out in the 
preface that the number of ring systems known has 
undergone & 60 per cent increase, ha risen. from 
938 to 378. The original Vol. 14 conmsted of 611 
pages, excluding indexea, and included also the 
steroids and triterpenes which will form the subject 
of & second part of the supplementary volume. 

In general, this supplement follows the pettern of 
earlier volumes, although a useful novel feature is 
the inclusion of references to the patent literature. 
The ring systems dealt with include those of the 

*benzfluorenes and fluoranthene, 1 : 2-benzanthracene 
and nusaphthacene, chrysene, pyrene, cholanthrene, 
pentacene, dibenranthracenee, pioene, benzopyrenes, 
perylene, and coronene. Recent work on some of the 
vat dyes’is also summarized; these include anth- 
anthrone, pyranthrone, dibenzanthrone and tso- 

. dibenzantbrone. There is also reference to some 

' natural products, such as the diterpene phyllocladene 

and related compounds, and the photodynamio 
igment hypericin. E 

E The es conforms to the customary standard 
of excellence in production, and will be of particular 
interest to those who have occasion to consult the 
literature of carcinogenic hydrocarbons and their 
derivatives. There are extensive references to their 
biological properties aa well as to preperation and 
reactions. The volume will also be weloamed by the 
increasing body of chemists who make regular use of 
the ““Encyclopsdia”. Unfortunately, only a relatively 
small area of the field of organio chemistry has been 
covered by the volumes which have been published 
so far. 


Notions fondamentales sur les vernis et peintures 


Par Louis Kientz. Deuxième édition revue et 
eorrigóe. Pp. xxi--234. (Paris: Libr. Gauthier- 
Villars, 1952.) 1300 franca. 


LOUIS KIENTZ haa written this work with 

. the express purpose of providing a modern 
text-book to which all those who are connected with 
the differant branches of the pamt and varnish 
industry may refer if they wish to learn about recent 
scientific and technical developments in the industry. 
He therefore sterte by outlinmg & few basic ideas of 
chemistry and physics appertaining to peints and 
varnishes, and discussing the chemistry of the raw 
materials used, namely, resins, oils, solvents and 
pigments. He then describes the processes involved 
in the different stages of the manufacture of various 
types of painta and varnishes, which are grouped into 
families under a system of classification introduced 
during the War by the Comité d’Organization des 
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Peintures et Vernis (C.O.P.V.). There is a final 
chapter devoted to a survey of methods used for 
testing both raw materials and the finished painta 
and varnishes. 

The subject-matter dealing with the actual manu- 


. facturing processes is clearly and logically presented, 


but the earlier chapters discussmg the purely 
chemical aspects of the subject are open to a certain 
amount of oriticiam. Thus, the drying of oils is 
discussed without any reference to recent work on the 
hydroperoxide theory, and the polymerization reac- 
tions involved in the formation of stand oil are 
inadequately treated. It is also misleading, in a 
modern text-book, to give wood distillatron as the 
only source of.acetone. -Furthermore, there are a 
large number of irritating misprints in simple chemical 
formule and equations, and the structural formule 
of compounds such as &bietio acid, dipentene and 
pinene are quite unintelligible and show a complete 
disregard for the tetravalency of carbon. It is 
regrettable that these errors occur in what purporte 
to be & revised and corrected edition; they reduce 
the value of this book, which in other respecta may 
be regarded as a welcome addition to the technical 
bibliography of the paint and varnish mdustry. 
A. E. A. WERNER 


A Gulde to Bird Finding East of the Mississippi 
By Olin Sewall Pettmgil, Jr. Pp. xxi+ 659. (New 
York and London: Oxford University Prees, 1951.) 
30s. net. 

‘HE title of this book is rather misleading, since 

it is really a guide-book to the best places to 

see birds ın the twenty-six States cast of the Missis- 
sippi. The volume is arranged under Statea, with 
each locality printed in capital letters, followed by 
the size in acres, or square miles, in brackets, and-a 
statement whether it is & reserve or park under 
Federal or State management. 

After a brief description of the type of country 
found in the reserve, some of the more interesting 
birds are mentioned and directions given how to get 
to the place. Vimtors are warned always to call at 
the headquarters of & park or reserve before entering, 
and in the case of & private reserve to make sure of 
getting the owner'a permiasion. Towns which have 
museums where there are collections of birds are 
referred to with a brief description of their contenta. 

As the author points out, this work was a co-opera- 
tive undertaking, in the compiling of which three 
hundred people contributed mformation. It contains 
a great deal of interesting information regarding the 
reserves in the eastern United States, and might well 
be copied in a modified form in Great Britain. 


Dyeing with Coal-Tar Dyestuffs 
The Principles Involved and the Methods Employed. 
Dr. C. M. Whittaker and C. C. Wiloock. Fifth 
ition. Pp. vii+376+17 plates. (London: Bail- 
lière, Tmdall and Cox, 1940.) 21e. net. 
„| HOUGH ecesentially technological, this book 
makes an approach to a synoptic view of the 
subject, and should be of value to students of textile 
i . Theoretical treatment of the subject is 
notably lacking, however. Thus no adequate attempt 
is made to show how dyeing-rate depends upon & 
diffusion process, or how dyeing-rate and dyeing- 
equilibrium are affected by temperature and by salt 
addition. In view of the well-known pioneer work of 
the senior author, these omissions are surprising. 
B. M. NEALE 
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STRUCTURE OF PROTEINS 


ECENT developments in the study of proteins 

and synthetio polypeptides have raised hope 
that some fundamental patterns of protem. structure 
may be elucidated in the not very distant future. 
Progress ın experiment and theory has been Mie. 
to & degree that could scarcely have been anticipa 
even five years ago. The Roydl Society discussion 
of May 1 on “The Structure of Proteins”, organized 
by Prof. W. T. Astbury, served to focus the attention 
of many mvestigators on present achievements and 
on the deep baffling problems that stall remain 
to be solved. 

The background of the discussion may be bnefly 
aketched. Beginning about twenty years ago, Prof. 
Astbury and his aasociates studied the protems of 
the kera&tin-myoein-epidermis-flbrinogen (k-m-e-f) 
group, all of which ahow a general similarity 1n tho 


wide-angle X-ray diffraction pattern, and all of which ` 


are capable of existing with the pol tide chains 
in a folded (a) or extended (B) co. tion. The 
other great class of fibrous proteins, the collagens, 
show & fundamentally different type of pattern. The 
evidence is now overwhehning that protein molecules 
are composed of polypeptide chains; hence it was 
sought, by Astbury and others, to formulate ton- 
figurations for such chains which might explain the 
obsorved facts. Thus in 1948 M. L. Huggins proposed 
a number of possible configurations, some of them 
helical. In 1950 Sir Lawrence Bragg, J. C. Kendrew 
and M. F. Perutz examimed the problam in greet 
detail, discussing numerous possible patterns of 
folding of the chains, and for the first time defining 
the proposed structures with considerable precision 
by giving the co-ordinates of the atoms to the nearest 
0-1 A. However, the resulta which have aroused the 
strongest support, and the sharpest oriticimm, are 
those of Prof. L. Pauling and Dr. R. B. Corey, whose 
views were fully presented at the meeting.  For- 
tunately, Dr. Corey was present in person to discuss 
the dimensions of the polypeptide chain; the 
involuntary absence of Prof. Paulng was keenly 
regretted by all at the meeting, and in his absence 
his paper was presented by Dr. E. W. Hughes. 

Dr. Corey’s contribution to the discussion rested 
upon precise studies of the crystal structures of 
amino-acids and peptides, which he and his associates 
have carried out over a period of many years. These 
led to & picture of the most probable dimensions of 
the amide group, the repeating unit of the poly- 
peptide chain; the resulta are summarized in the 
following diagram and table. 


H 
Seu S 
of Nc 
Distanoos Bood angles 
N-O 1474 C—N—Q' 123° 
N—O’ 132A C—N—H 114° 
C—O 124A H—N—O’ 123° 
C'—C 1 53 A. N—C’—O 125° 
N—C'—C 114° 
0—C—0 121° 
C'—C—N 110° 


Fundamental to all structural considerations is the 
large amount of double-bond character in the C’—N 
bond of the amide group, indicated by the short 
interatomic distance of 1:32 A., contrasted with the 
normal aingle-bond value for the O—N linkage, which 
is near 1-47 A. This implies that all the atoms in 


this group shown in the formula lie in the same plane, 
or very nearly so. A twisting of the atom pairs on 
either side of the C/—N lnkage by 10° out of this 
plane should lead to & strain en near l keal. por 
amide group ; & 20? twist kend: produce & strain 
energy nearly four timee aa great. Given this planar 
configuration, the arrangement of the outer carbon 
atoms may either be trans— as shown in the figure—- 
or cs. "The amide group in all peptides yet studied, 
and also m N-acetylglycine, has been found to be in 
the trans configuration, and the planarity of the group 
18 Maintained to a high degree of approximation. 

The paper of Pauling and Corey considered the 
criteria for acceptable configurations of polypeptide 
chains in proteins, and laid down certain postulatos 
concerning them. First, interatomic distances and 
bond angles must be the same, or nearly the samo, 
as those found already in amino-acids and peptides. 
Secondly, the NH and CO groups must bo linked by 
hydrogen bonds, with reasonable values for tho 
N—H ... O distance, and with & close approach to 
linearity of these three atoms. Thirdly, the planarity 
of the amide group must bo maintained. Several 
configurations which meet these requirements havo 
been formulated; two are helices. The one which 
appears most important is the a-helix, containing 
very nearly 8-7 amino-acid residues per turn of the 
helix, the translation per residue in the direction of 
the axis of the helix being calculated as 1-49 + 0:04 A. 
Precise values for the co-ordinates of the atoms in 
this helix have been given, and X-ray intensities for 
scattering from such & structure have been calculated 
and compared with observed values. The most 
striking piece of evidence suggesting the existence of 
the a-helix in prpteins was the observation of Perutz 
of an X-ray reflexion at 1:47-1:50 A., correaponding 
to & repeating distance along the fibre axis, in all 
proteins and synthetic polypeptides having the 
a-configuration. The discovery was made in 1951, 
following the formulation of the a-holix ; it was later 
recognized that the same reflexion had been observed 
in certain types of keratin by I. MacArthur in 1948 ; 
but its possible implications were not then apparent. 

If the helix is to form part of a repeating unit ın & 
crystalline structure, an integral number of residues 
must be obtained after a reasonable finite number of 
turns; Pauling bas suggested eighteen residues in 
five turns, or eleven residues in three turns, as 
probable repeating unite within the limite 3:6-3-7 
residues per turn. In particular, he proposed an 
a-helix with eighteen residues in flve turns as the basis 
for the structure of the synthetuc substance poly-y- 
methyl--glutamate, giving & unit length along the 
fibre axis of 27 A. 

Another posaible helix, the y-helix, has about 5-16 
residues per turn, and a fibre axis length per residue 
very nearl A. This helix haa a hole down the centre 
large eno to admit water molecules; there is at 
present li evidence, however, to suggest that such 
a structure existe in Nature, and there are reasons 
for believing it to be unstable. 

Finally, Pauling and Corey have formulated three 
different kinds of ‘pleated sheeta’—briefty denoted as 
the polar, the parallel and the anti-parallel—con- 
tisting of seta of peptide chains, more fully extended 
than in the helices, hnked by hydrogen bonds between 
the chains, rather than within the chain, as in the 
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helix models. The polar pleated sheet they believe 
ie be &n improbable structure; the other two, with 

a length per residue along the chain direction of 
8-34 A., are suggested as models for the B-keratin 
structure. 


For collagen they have proposed an elaborate 
structure, involving three intertwined polypeptide 
chaina, held together by lateral hydrogen bonds. In 
each chain two ots residues are followed by one trans 
residue; every third residue may be proline or 
hydroxyproline. However, it is now admitted that 
this structure requires modification. 

uo vali cipal debate at the mee centred around 
AA of the a-helix. Bea the Perutz- 

at 1:5 A. in many proteins, 

Ponting, cited the recent calculations of W. Cochran 
and F. H. C. Crick! on poly-yY-methyl-r-glutemate in 
ite favour, as well as the radial distribution functions 
calculated by D. P. Riley and U. W. Arndt? for 
bovine serum albumin from X-ray date on the 


powdered protein. The latter work was discussed 


briefly at the meeting by Dr. Riley himself. 

On the other hand, some grave difficulties for the 
a-helix were pointed out. e calculated density of 
a-keratin, for example, as Aiba pointed out, 
should be about 1-18 if it is assumed to be composed 
of a-helices in hexagonal packing. Modifloation of 
the packing could give & somewhat higher density, 
but not nearly enough to explain the observed 
density near 1:3. The characteristic X-ray spacing 
at 5-1 A. in a-keratin and other a-proteins should not 
be given by the «-helix, which instead should give a 
repeating apacing in the range 5:22-5:62 A. The 
5:1-A. reflexion has been interpreted by V. Schomaker 
(as reported by Pauling) as due to an abnormality in 
background intensity of poorly crystallized material ; 
but thia explanation was obviously not considered 
satisfactory by some who were present. Moreover, 
Dr. C. H. Bamford reported new X-ray studies on 
poly-y-methyl-L-glutamate, carried out at the Court- 
auld Laboratories, Maidenhead, which indicate that 
the repeating unit along the fibre axis : at least 
48-2 A., and may be twice as great. If this is correct, 
it would rule out the view that the fundamental 
repeat is that of an a-helix with eighteen residues in 
five turns, as pro by Pauling. (Attention may 


be directed at point to the recent report of 
Yakel, Pauli and on fibres of the same 
substance. T find a hexagonal unit cell with 


a = 11:58 A., c = 26-38 A., the latter value being in 
excellent agreement with that expected for an a-helix 
having eighteen residues in five turns. Moreover, the 
intenarties of the X-ray reflexions agree extremely 
well with those calculated for the a-helix, the B-carbon 
atoms being assigned to ition 2, m the notation 
of Pauling and Corey. evidence, together with 
the striking calculations of Cochran and Orick', 
strongly the view that poly-y-methyl-r- 
glutamate fibres have the a-helix structure, or some- 
thing very close to i (see also Bamford e£ ai.*). It 
d require only & very small distortion of the 
helix to give a large change in the repeat distance 
along the fibre axis, and such distortions may well 
occur in certain cases, depending on the method of 
and dre the fibre. Further work is 
D p ena e the puzzle completely ; 
but the balance of the evidence ori these synthetic 
polypeptides seems to be in favour of the a-helix.) 
Dr. Bamford favours a structure for. a-proteins in 
which there are only two ammo-acid residues for a 
repeating distance of 5-1 A. along the fibre axis, 
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. a-keratin. 
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instead of three, as in the Pauling-Corey a-helix or 
in another structure pro earlier by Astbury. 
However, this hypothesis serious difficulties also, 
which some consider to be fatal. 

One of these difficulties was brought out in the 
report by Dr. K. M. Rudall on the elastic Hed 
of myosin, epidermin and fibrin. Fibns and of 
thee proteins were stretched under conditions in 
which they were fully converted into the B form, and 
then caused to shorten into the a form. The maximum 
dais el Heel DM US. 55 per oent 
of the stretahed ber es figure corresponds 
closely with what be expected on the Pauling- 
Corey hypothesis— contraction from a pleated sheet 
with 3:84 A. per residue to an a-helix with 1-50 A. 
per residue—but could also fit the Astbury model for 
It seems irreconcilable with & model 
involving only two residues in a fibre axis distance 
of 5-1 A., unless the «-B transformation is supposed 
to be far less complete than it appears. 

The Pauling—Oorey collagen structure —which the 
authors themselves now state requires revision —was 
criticized by Prof. J. T. Randall, who objected to the 
mixture of cts and trans residues involved, and to the 
failure of the structure to explain the infra-red 
dichroism. Prof. Randall proposed an alternative 
structure, which appears to avoid these difficulties, 
and which he believes tò give a better flt with the 
X-ray data (see Nature, June 21, p. 1029). 

Work of Dr. Barbara W. Low at Harvard Univer- 
sity (reported to the meeting by J. T. Edsall) on 
crystals of acid insulin sulphate, indicating the 

resence of oriented polypeptide chains, has recently 
bee published*. Dr. Low also reported a new type 
of helical model, intermediate between the æ- and the 
y-helix ; each amide group is hydrogen-bonded to 
the fourth one beyond it, and the distance per 
residue along the fibre axis is about 1:13 A. This 
model di Bites t distortion of the bond angie of 
the a-oar culations on the model are still in 
a preliminary stage. Dr. Dorothy Crowfoot Hodgkin 
presented Fourier projections of the phenylalanyl 
(B) chain of insulin, using the sequence of amino-acid 
residues determined by F. Sanger, and assuming the 
chain to be coiled in an a-helix. 

A. Elliott discussed the infra-red absorption and 
dichroiam of synthetic lypeptides in the a and B 
forms. The parallel di ism in oriented 
of poly-y-benzyl-L-gtutamate shows that the C=O 
and N—H bonds are directed along the chain axis 
rather than across it, and that the are folded. 
However, the dichroio ratio of the C—O frequency 18 
much lees than that of the N—H frequency. The 

of this finding for bond angles and 
distances in the structure was considered at length ; 
one important point, brought out by W. O. Price, is 
that the dipole moment change in the C=O vibration 
may involve also the adjoining C—N linkage, on 
&ocount of resonanoe in the amide group and of the 
*orbital-following' effect. Hence, infra-red 
dichroism may not give & correct indication of the 
orientation of the C=O bond. Studies on simple 
substances of known structure are needed ; Elliott 
and his associates are now studying acetanilide, the 
crystal structure of which is partly but not yet fully 
known. 

Bir Lawrence Bragg and Dr. Perutz presented their 
latest work on the structure of hæmoglobin; the 
study involves an attempt to determine a complete 
Fourier projection of the hemoglobin molecule 
a study of the kOl reflexions, using all the date 
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obtainable by varying the water and salt content of 
the crystals, and the chemical nature and species of 
the hæmoglobin. The pattern of the molecule should 
be resolvable within about 7 A. when the signs of all 
terms have been determined. Dr. C. H. Carlisle and 
Prof. J. D. Bernal discussed the crystal structure of 
ribonuclease. Dr. Carlisle discussed Patterson pro- 
jections, inferring that parallel polypeptide chains 
appear to be present in the structure, but that these 
do not have the PE pa ing and cross-section for 
a-helices. Prof. Be at ed the problem by a 
very different approach, selecting constellations of 
‘significant reflexions’ as the starting-point for 
Foumer computations; the method does not lend 
iteelf to brief expoaition and can only be mentioned 
here [see Nature, June 14, p. 1007]. 

Dr. K. Badey reported his work‘ on the size 
and shape of the very asymmetric molecule, tropo- 
myosin, which appears to be about 385 A. long, with 
an axial ratio about 22:1, and a molecular weight 
of 53,000. It contains no free «-amino group, and 
one free a-carboxyl. It is composed probably of two 
more-or-leeg el polypeptide shains. 

H. E. Huxley reported low-angle X-ray studies on 
living muscle, which reveal the presence of very long 
molecules, packed in hexagonal array, and 460 A. 
apart. The relative intensities of the first- and 
second-order transverse reflexions from this spacing 
are completely reversed by removing adenosine 
triphosphate from the musole. Along the fibre axis 
thore is a repeating unit 420 A. in length ; this seems 
to be due to the actin component, rather than to the 
myosin. Surprisingly, this spacing does not change 
on stretching the muscle. The axial and transverse 

tterns are still clearly observed in glycerol-extracted 

brea (Szent-Gydrgyi’s technique). This opens the 
posmbility of studying contracted fibres by X-ray 
methods. 

Although many topics were discussed at the 
meoting, the prime emphasis was on the underlying 
structural pattern of the polypeptide chains in 
proteins. As Dr. Corey remarked near the end, 
structures such as those proposed by Pauling are 
precisely defined; they lead to definite predictions 
about physical properties, and oritios can attack 
these structures where they fail to fit the facta. 
Revised and improved models can then be put 
forward, and progreas in this supremely important 
fleld should proceed with increasing rapidity. 

Jouw T. ÉDSALL 
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KODAIKANAL OBSERVATORY 


By Dr. A. K. DAS 
Director, Kodaikanal Observatory 


HE Kodaikanal Observatory completed fifty 

yeers of astrophysical work m March 1951. The 
occasion was celebrated by a simple function held on 
September 18 over which His Highness Maharajah 
Sir Krishnakumarsinghji Bhavainghj: of Bhavnagar, 
Governor of Madras, presided, and a souvenir 
pamphlet describing the activities of the Observatory 
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during the half-century was issued to commemorate 
the occasion. 

Kodaikanal Observatory has ita roots in the fairly 
distant past, for it 1s really the continuation of the 
Madras Observatory which was started in 1792 by 
the East India Company "for promoting the know- 
ledge of astronomy, geography and navigation in 
India”. Mr. N. R. Pogson, who waa in charge of tho 
Madras Observatory during 1861-01 and whose work 
in positional astronomy is well known, was the first 
astronomer to conceive the idea of establishing a 
branch of the Madras Observatory in the Paln or 
the Nigiri Hulls especially for photographic and 
spectroscopic observations of the sun and tho stars. 
But it was ın the time of Mr. Charles Michie Smith 
that the idea took practical shape, and & sito at 
Kodaikanal (elevation 7,688 ft. above mean sea-level) 
in the Palni Hills was chosen for this branch. ‘Tho 
foundation stone of the new Observatory at Kodai- 
kana] was laid in 1895, and by 1901, when systematic 
solar observations were begun at Kodaikanal, the 
astronomical work of the Madras Observatory had 
almost completely ceased and practically all its 
equipment, except the historical meridian orole, had 
been transferred to Kodaikanal. However, the 
astronomical observatory at Madras atill existed, 
though only in name; and Mr. Michie Smith’s official 
designation waa “Director of Kodaikanal and Madras 
Observatories’, a designation which continued until 
1932, when Kodaikanal Observatory's connexion with 
Madras came to an end. 

Mr. John Evershed, who succeeded Mr. Michie 
Smith as director, jomed the Kodaikanal Observatory 
in 1907 as assistant director. In 1909 ho discovered 
the phenomenon of radial motion mn sunspots which 
is commonly known as the Evershed effect. When 
Mr. Evershed became director in 1911, Dr. Thomas 
Royds joined as assistant director, and their fruitful 
collaboration continued until Mr. Mvershed's retirc- 
ment in 1922. A very conmderable part of the 
&ocur&te spectroscopic work for which this Observ- 
atory 18 noted was done during the period 1907-22. 
The tradition of high-dispersion spectroscopic work 
budt up during this period has continued until the 
present day. But Dr. Royds, during his directorship, 
which lasted from 1922 until 1937, placed a good 
deal of emphasis ‘also on the observational study of 
solar prominences and dark markings. Dr. A. L. 
Narayan, who was assistant director during 1028 37, 
succeeded Dr. Royds as director and remained in 
charge of the Observatory until about the middle of 
1946. He was responsible for a considerablo amount 
of work in atomic and molcoular spectroscopy. Dr. 
A. K. Das, who as assistant director between 1937 
and 1942 made theoretical studies of the motion of 
geses in the sun’s atmosphere, returned to the 
Observatory after the Second World War and 
succeeded Dr. Narayan as director. Dr. R. Anantha- 
krishnan joined the Observatory as assistant director 
towards the end of 1948. 

Since 1946 the spectroscopio equipment of the 
Obeervatory has been greatly improved by the con- 
Btruotion of & number of high-dispersion spectro- 
graphs, siderostats, coelostats, eto. aud work on 
various problems of solar physics is ın progress. Jt ig 
expected that a 100-ft. solar spectrograph, a polarizing 
monochromator and & Lyot coronagraph will shoitly 
be added to the equipment of the solar physics 
section. The most notable post-war developments in 
the activities of the Observatory have been, however, 
the addition of & magnetic and ionospheric branch and 
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of a section of stellar physics. The magnetic observa- 
tory, which was towards the end of 1940, is now 
in full operation and is equipped with & set of Watson 
magnetographs, a set of La Cour magnetographs 
and the usual accessories; the equipment of 
the magnetic observatory will shortly be further 
Pie i ate by the addition of an Askania magnetio 
fleld , a8 well as & set of QHM and BMZ 
instruments. The principal instrument of the iono- 
spheric observatory, which started functioning from 
the is em of 1952, is an automatic multafrequency 
ionosphere recorder of the latest type designed by 
the U.S. Bureau of Standards. The magnetic and 
ionospheric section naturally has an electronics 
laboratory attached to it. Recently an equipment 
for the study of solar radio radiation in the 100 Mo./a. 
region has been built in the electronica laboratory and 
has been brought into regular use. Mr. B. N. 
Bhargava, who his specialized trainmg in radio- 
physica in the United States, is in charge of the 
magnetic and ionospheric section. The stellar physics 
section has made a modest beginning with a 20-in. 

in reflector by Grubb aa its META instru- 
ment. Though old, it is an excellent and very 
versatile teleecope which originally belonged to the 
now disused Observatory of Poona called after His 
Highness Maharajah Takhtasinghji of Bhavnagar. 
This teleecope was presented to the Kodaikanal 
Obeervatory many years ago, but had remained 
unused and dismantled. Recently it has been installed 
for regular use after reconstructing several of ite 
missing or damaged parta, and has,been named the 


begun with this instrument. 
development of the stellar physics section include the 
acquisition of & large Schmidt—Cassegram telescope 
and a large reflector of about 100-in. aperture as soon 
as the necessary funds become available. 

The developments that have already taken place 
have necessitated considerable improvements in our 
workshop facilities. The Observatory machine shop 
is now equipped for meeting most requirements of 
& modern astrophysical observatory; an optical 
workshop for the Observatory is also one of our 
projects. 


PASTURE AND FODDER 
DEVELOPMENT IN 
MEDITERRANEAN COUNTRIES 


HERE are & number of countries in the south 

of Europe and the north of Africa which have 
sufficient in common to be grouped as the Medi- 
terranean aree but in which there is also diversity of 
topography and, to some extent, of climate: the 
rainfall varies from 200 to 1,000 mm. a year. The 
prevalence of limestone rock with soils derived 
therefrom is a characteristic of this area; but there 
are considerable areas of igneous rocks, although 
here, too, practically all the overlying souls are di y 
related to these rocks. The olive and the evergreen 
oak are characteristics of the area ; indeed, it may 
be said that a map of the olive and evergreen oak 1s 
a map of the typical Mediterranean area. The past 
history of these countries—invasions, wars and tribal 
movementa—have necessarily affected the people's 
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way of life and the agricultural traditions that have 
come to be established, but the influence of the past 
is not now easy to diagnose in its entirety. 

There are some specialized crops, cularly the 
vine and the olive, that are long lished and the 
management of which is generally good; but the 
cultivation of the more utilitarian crops is mostly 
unsatisfactory, and arable work on a rotational basis 
is very weak. Wheat is a domunent crop, and an 
alternation of wheat and fallow is the chief rotation. 

Except in some parts of the south of France, there 
is & very great deal of preasure on the land tó secure 
the livehhood of the people, and this arges to a 
considerable extent from the deterioration that haa 
put some areas completely out of cultivation. There 
has in the past been a good deal of forest destruction, 
not only to. make room for arable cultivation but 
also to provide wood for buildings and for ships; in 
consequence, there has been considerable denudation 
and erosion, and over-grazing has intensified this 
decline. e3 

The keeping of small animals, particularly sheep 
and gosts, is very common. The keeping of one or 
two animals by a family is quite normal, but there 
are also professional shepherds with their flocks. 
None of the stock, however, is developed for one 
primary purpose ; almost every animal is a multiple- 
purpose animal to produce whatever labour, milk, 
meat, skin and so forth 1t can. 

In addition to the defecte in crop husbandry iteelf 
is the lack of integration between crop and animal 
husbandry. There 1: very little pasture gpeorfloally 
cultivated for grazing. Grazing is largely a random 
affair, and the stock graze in areas that are in- 
accessible for ploughing or on crop residues. The 
shepherds who keep flocks of sheep have little 
grazing ground which is their own, and these shep- 
herds make financial arrangements wherever they 
can for their flocks to graze. 

The Mediterranean farmer has for & long time 
followed tradition without recerving much inspiration 
for the development of new ideas, but ıt does seam 
that these ple are amenable to help and guidance 
in raising the level of their farming. The pasture and 
forage problems are crucial to the progress that can 
be made, and in this connexion the Organization for 
European Economic Development has produced a 
report, entitled ‘Pasture and Fodder Development 
in Mediterranean Countrieg"*, which should. be the 
means of big developments and considerable trans- 
formation. For some time now the Food and Agri- 
cultural Committee of the Organization has been 
concerned with the development of grassland in 
Europe, and, following a oonferenóe in Paria during 
May 1950, it pubhahed ‘Farm Advisory Methods for 
Grasland Improvement". It was durmg the Pans 
conference that the need for studying pasture and 
fodder production in the Mediterranean area waa 
streased and, in preparation for a conference on the 
matter, the countries concerned were surveyed by a 
number of experts from the United States, Australia, 
South Africa and Great Britam. Each of these 
experts worked with surtable colleagues in the 
country concerned, and reporte on the various 
countries are published in Part 2 of the present 
publication of the Organization for European Econ- 
omic Development. The reporte were discussed first 
with representatives of the various countries and 


* Pastore and Fodder $ in Mediterranean Countries: 
echnical Amustence Mission No. 66) Pp. 176. (Paris: Organrretion 
C London: H.AL Btateonery 


or Euro Hoone 
Office, 1051) n.p. 
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then at a oonference in Rome in June 195], when & 
number of important recommendations were ue 
. A fundamental consideration in pasture and fo 

development is necessarily the climate and ita effect 
on the growing season. Information about climatic 
conditions is essential if experience in one area is to 
be helpful in another, and if the introduction of 
planta from one region to another is to be carried 
out rationally. It was therefore recommended in the 
p that studies of olimate and the keeping of 
reliable meteorological records must be und , 
and suggestions for the minimum necessary under- 

ings are made. 

A few of the indigenous planta in these countries 
have been developed commercially ; but for the most 
part they have not been systematically studied and 
assessed, although this ia work that provides essential 
data for pasture improvement and, as the report 
points out, can be effective in a very short time. 
The conference also urged that each country should, 
in due course, introduce and test species and 
strains from other countries, and that a systematio 
programme of seed production should be made 
possible. 

Following systematic study in a country of planta 
involved in pastures, the integration of pastures and 
fodder for grazing with ita whole scheme of arable 
farming must be studied and developed. It is sug- 
gested that a first step in this matter might be the 
incorporation of an annual fodder crop into the 
familiar cereal/fallow rotation, and that, where the 
climate permite, the fallow be replaced by an appro- 

riate legume, go that in due course this might be 
die oluned into &.wheat/legume/l e rotation, with 
wheat every third year, or, in the drier parts, the 
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rotation might be wheat/legume/fallow. The length- 

ing of rotations in this way should, where it is 
possible, bring in grazing animals. This will 
admittedly be difficult in some areas of small holdings 
where there is no communal grazing, but it is a 
programme to be aimed at. Moreover, at the present 
time animal production is very much affected by 
seasonal food production, and an appropriate develop- 
ment of the continuous production of fodder all the 
year round is a vital matter. " 

There are many other lines of work suggested for 
the improvement of pasture and forage; but the 
conference has not been unmindful of important 
economic aspects. Improvements in production will 
be justifled only when and where there are appro- 
priate markets, and in some cases potential marketa 
will need development. The need for Increasing the 
consumption of milk in these countries is one im- 
portent matter in this connexion. Better farm 
implements are required; and it is realized, too, 
that there must be a development in the use of 
fertilizers (at present much of the land is very poor, 
epe in phosphate and nitrogen), and a 

eflnite price policy in the development of fertilizers 
wil be required. The need for credit facilities also 
received the attention of the conference. 

The conference expressed the hope that the interest 
of pasture and fodder developments in the Mediter- 
ranean countries will justify the establishment of 
research stations and pilot farms, and also of a 
journal and a Mediterranean grassland committee. 

A number of technical papers bearing on the subject 
of the conference were read at the Rome meeting 
and are produced in Part 8 of the report. 

N. M. Compre 





NEWS and VIEWS 


Directorship of the Lister Institute : 
SIr Alan Drury, C.B.E., F.R.S. 


THE retirement is announced of Sir Alan Drury 
from the directorship of the Lister Institute, London, 
which he haa held ance 1048. Sir Alan assumed the 
directorship at a difficult period in the history of the 
Institute, the work of which had been much dis- 
organized by the War. He brought to his task not 
‘only his outstanding personal qualities of patience 
and quiet efficiency, but also a wide knowledge of 
many aspects of medical research which he had 
acquired through long service on the scientific staff 
of the Medical Research Council. His experience 
included clinical research with the late Sir Thomas 
Lewis, many years of distinguished work in experi- 
mental pathology at Cambridge and a period of most 
valuable service during the War in the Council’s 
headquarters office. Under Sir Alan’s guidance, the 
Lister Institute has been restored to ita position as a 
centre of active medical research, sustainmg its earlier 
reputation for work in mmunochemistry and be- 
coming well known for investigations of blood groups 
and blood products; it has also taken on new and 
important responsibilities in connexion with the 
preparation of sera and vaccines. During his director- 

ip Sir Alan has served as a member of the Medical 
and the Agricultural Research Council, and both 
bodies owe much to his help and advice. It is inevit- 
able that the many administrative burdens which Sir 
Alan has had to shoulder should have greatly 


restricted his opportunities for personal research at 
the Lister Institute. It is good, therefore, to know 
that after his retirement such opportunities will be 
restored to him when he takes up his work in the 
Agricultural Research Council's Institute of Animal 
Physiology. Sir Alan's personal qualities and scientific 
attainments ensure that the research m experimental 
pathology which is to be under his care in this 
Institute will develop on sound linea. 


Dr. A. A. Miles 

Da. A. A. MILES, who is to succeed Sir Alan Drury 
as director of the Lister Institute, has been, since 
1946, director of the Division of Biological Standards 
at the National Institute for Medical Research ; for 
the past flve years he has also been deputy director 
of the Institute. Before his appointment to the 
scientific staff of the Medical Research Council, Dr. 
Miles had become recognized as one of the leading 
bacteriologista in Great Britain. He had had fruitful 
iode of work at the London School of Hygiene, at 
bridge, at the Postgraduate Medical School in 
London, and as professor of bacteriology at Univeraity 
College Hospital Medical School, London, where he 
showed himself to be an outstandingly succcasful 
teacher. During his tenure of the latter appointment 
he had, throughout the War, the responsible position 
of sector pathologist within the Emergency Medical 
Service. As director of the Division of Hiological 
Standards at the National Institute for Medical 
Research, Dr. Miles has had the task of continuing 
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and developing the work so admirably built up by 
Sir Percival Hartley. The international appreciation 
which his efforts have met with is shown by his 
election as ‘chairman of the Expert Committee on 
Biological Standardization of the World Health 
Organization. Dr. Miles has not allowed his official 
duties to diminish his enthusiasm for investigation. 
He has been throughout, and he continues to be, an 
active research worker, being best known for his 
immunological studies of Brucella and, more recently, 
for hia investigation of factors affecting the spread 
of infection within the animal body. In him the 
Lister Institute acquires a director of wide knowledge 
and experience, under whose energetic leadership 
research work will have every encouragement. 


Bacterlology In Leeds : 
Prof. J. W. McLeod, O.B.E., F.R.S. 
James WALTHR:MOLBOD, who is retiring from the 
Brotherton chair of bacteriology in the University df 
Leeda, has profoundly influenced the development of 
his subject during the past thirty . Born in 
January 1887, he received his early education at 
George Wateon’s College, Edinburgh, in Lausanne, 
and at Mill Hill School, and entered the University 
of G in 1908, graduating M.B., Ch.B. in 
1908. e showed early that his interests lay in 
laboratory medicine, and, after a year of clinical 


nM a ek 
y 


Dalziel, he commenced research in bac- 
tenology with Sir Robert Muir, and was appointed 
lecturer in pethology at Charing Croes Hospital, 
London, in 1909; durmg the First World War 
he served with distinction—mentioned in disg- 
patches four times and awarded the O.B.E.—in the 
R.A.M.O, aa officer commanding a mobile laboratory. 
On demobilization MaLeod was i pere lecturer in 
bacteriology at the University o &nd became 
the first incumbent of the Brotherton chair in 1922. 
During thirty years his contributions to the subject 
of bacteriology have been notable for their quality 
and dise ha the pathogenicity of streptococci, the 

- problems of ial nutrition and respiration, study 
of the anaerobes, of the gonoooocus, of diphtheria 
(both as a problem of bacteriology and of epidemi- 
ology), have among many other subjects clanned his 
attention, and in no instance have his findings failed 
to stand the test of time. Combining the outlook of 
& general biologist with the exactitude of a physicist 
and the humanity of a physician, it was but natural 
that the most notable influence which his work has 
exerted has been to integrate the study of bacteriology 
as a subject per se with ita lication to mediaine. 
The honours which he has eo rightly deserved—fellow- 
ship of the Royal Society, honorary D.Sc. of the 
University of Dublin, presidency of the Society of 
General Microbiology—have been a source of very 
real to all who know him, and his friends 
wish every happiness in his retirement. 

Dr. C. L. Oakley 
Dr. CRT Lesum OAKLHY, who succeeds Prof. 

MoLeod, was born in 1907 and graduated in medicine 
from University College, London, in 1930, taking a 
first-class honours B.So. in zoology at the same time ; 
three years later he took his M.D. in pathology. 
After three years as Graham Scholar at the University 
College Exact Medical School, he was appointed 


pathologist at the Welloome Research 
Tabcratonis Beckenham, in 1984, becoming head 
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Department in 1047. He was elected a Fellow 
of University Oollege, London, in 1950. During 
the Second World War he was responsible for 
the organization of a subsidiary unit of the Lab- 
oratories, at Carshalton, where part of the very 
large production of antitoxin and prophylactics 
for the Army was carried on. While a Graham 
Scholar, Dr. Oakley worked on the rate of regeneration 
of red cells after repeated bleedings. In his first years 
at Beckenham, besides being responsible for all the 


with his collaborator, Dr. G. Würraok, added 
greatly to the knowledge of the complex antigenic 
constitution of this group, discovermg a number of 
new toxins and enzymes. He has of recent years, by 
the use of an ingenious method of immunization with 
two toxoids simultaneously, furthered very consider- 
ably our knowledge of the mte of origin of antitoxin. 
One of the most remarkable observations in this work 
was the demonstration that aluminium hydroxide 
adsorbs tetanus or ‘diphtheria toxoid when injected 
into omental or perirenal fat, and leads to a local pro- 
duction of antitoxin. Dr. Oakley has never abandoned 
hia early zoological interest, and one of his hobbies 
has been & serious research into the anatomy and 
systematios of paragitio copepods. 

University of Aberdeen 


Tse honorary degree of LL.D. of the University of 
Aberdeen has been conferred on the following, among 
others: Prof. Niels Bohr, profeasor of theoretical 
pee University of Copenhagen ; Prof. H. Butter- 

ld, professor of modern history in the University 
of Cambridge since 1944; Prof. James Ritchie, 
professor of natural history in the University of 
Edmburgh since 1936 ; Prof. H. E. Shortt, professor 
of medical protozoology in the University of London 
and head of the Department of Parasitology in the 
London School of Hygi and Tropical Medicine ; 
and Prof. David Landsborough Thomson, professor 
of biochemistry in McGill Univermty, Montreal, since 
1937. 


Medicine and the Mind 
For his Rede Lecture, given to the University of 
idge’ this year and now published (pp. 30; 
Cambridge: At the University Preas, 1952; 25. 6d. 
net), Sir Russell Brain, president of the Royal College 
of Physicians, chose as his subject '"The Contribution 
of Medicine to Our Idee of the Mind". Sir Russell 
‘pointed out that from an early stage of his training 
the medical practitioner is made aware of the 
intimate relationship between the body añd the mind, 
that is, he is always dealing with a body—mind unity, 
though hia chief concern may be with one or the 
other. The great advances in neurophysiology, 
neurol and paychiatry during the present century 
have given us & much more detailed knowledge, 
enabling us to correlate brain disturbance with mental 
changes. Disease has made & contribution to 
our knowledge of the normal bram—mind relation- 
ship, and research has been facilitated by the use of 
the electro-enoephalograph, a machine for amplifymg 
and recording the minute electrical brain-rh ; 
It is now known thabo gerion. PoP a mno ve 
abnormally have abnormal brain rhythms. Inde- 
pendently of the work of the Ui ae and 
neuro-peychiastrista, a school of pay ological thought 
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has developed which seeks to give a psychological 
explanation of many forms of mental abnormality, 
and.again the abnormal has thrown light on the 
normal. The pioneer work of Freud in this fleld, 
continued Sir Huseell, has been as revolutionary in 
the interpretation of the mind as was the work of 
Darwin in the interpretation of the body. Freud did 
not discover the unconscious mind, for many thinkers 
deduced it from a study of human thought and 
behaviour; but he developed the idea practically 
and produced evidence to show that experiences 
involving strong emotions might continue to influence 
behaviour though they had been forgotten, and that 
feelings such as anxiety might persist divorced from 

the original ideas. Certain philosophical questions - 
are involved; for example, why is consciousness 

necessary at all, and why is it associated. with some 

functions of the brain and not with others? The 

recent contribution of medicine to our ideas of the 

mind have been, like most of modern science, 

analytical. But, as Sir Russell emphasized, medicine 

13 also an art, and as an art must realize that the 

whole man 1s more than the sum total of parts. It 

18 necessary, more than ever, to find a way of 
harmonizing logio, philosophy and humanity. 


FAO MEMO : New Leaflet of the United Natlons 
Food and Agriculture Organization 
Tam accounts of the activitiea of the Food and 
Agriculture Organization of the United Nations, 
available as yearbooks and other official publications, 
are often beyond the scope of the non-technical 
reader, who nevertheless is interested in the practical 
being taken to overcome hunger and raise the 
standard of living in various parta of the world. To 
meet the need of this section of the public, the 
Organization has started a new illustrated leaflet, 
FAO MEMO, which gives, in semi-popular form, 
short authentic accounts of its very varied work. In 
the first issue, which appeared in March, one learns 
of the succeas of the publicity eee in Santiago 
for enoouraging the production and consumption of 
fish, and in the following number of the project for 
turning the Jizan region of Saudi Arabia, liable to 
disastrous extremes of drought and flood, mto a 
flourishing agricultural district by controlling the 
water supply. Accounts are also given of the useful 
work being done in the development of rural com- 
munity life in the Pátzcuaro Lake region of Mexico, 
and of some occasions, notably that of the recent 
hurricane in Jamaica, when valuable technical 
assistance was provided. The MEMO is published 
monthly by the Informational and Educational 
Services in Rome of the Food and ioulture 
Organization, and by the Regional ormation 
Offices in Bangkok, Cairo, New Delhi, Mexico City, 
and Washington, D.C. Copies of the European 
edition oan be obtained from the Documents Service, 
Food and Agriculture Organization, Viale delle 
Terme di Caracalla, Rome, and of the other editions 
from the appropriate regional offices. 


Food and Agriculture Organization : David Lubin 

Memorial Library 

AT a formal ceremony on June 10 the library of 
the Food and Agriculture Organization of the United 
Nations was inaugurated in Rome by the director- 
general, Norris E. Dodd, in the presence of 
the Council of the Organisation, the American 
Ambassador to Italy, the Italian Minister of Agri- 
culture and representatives of members of the Food 
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and Agriculture Organization. The children and the 
secretary of David Lubin, founder of the Institut 
International de l'Agriculture and of ita library of 
some 350,000 publications, which now forms the moat 
substantial and important per of the Food and 
Agnculture Organization’s library of some 400,000 
works were among the guests at the opening 
ceremony. Housed in the modern building generously 
made available by the Italian Government, the 
library contains reading rooms, reference, photostat, 
microfilm services and eighteen kilometres of shelves. 
In opening it to the public, Mr. "Dodd said, “It is & 
living resource for the service of the world’s agri- 
culture. We wish to make it as open as possible to 
all scholars and technicians and research workera”’. 


Scientific and Technical Perlodicals Published In 

East Asla 

Tug East Asia Science Co-operation Office, Manila, 
has issued & list, compiled in 1950, of scientific and 
technical periodicals published in South-East Asia. 
The periodicals are listed separately under the 
Philippines, Indonesia, Malaya, Thailand, Indo-China 
and Hong Kong, but for cach country they are 
arranged in fourteen broad categories and are also 
entered in an index by categories covering all six 
countries. The list covers 142 periodicals and Includes 
particulars of publishers and rates of subscriptions. 
There is, in addition, an alphabetical index to 
periodicals arranged under countries. Tho Office has 
also issued & supplement to the list, which gives 
details of some 119 Chinese periodicals. This was 
compiled in the Shanghai bureau of the (Office at the 
end of 1950 and was revised in the summer of 1951. 
The supplement 1s considered incomploto, especially 
for periodicals published outside Shanghai. Titles 
&re listed aiohabetically and also classrfied by sub- 
jects, and particulars of publishers, language, fre- 
quency, subscription and commencement of publica- 
tion are included. The co-operation of scientiflo 
workers and librarians in repairing omissions and 
correcting errors in the list as & whole 18 invited. 


British Thomson-Houston Engineering Research 

Fellowsh!ps 

Tue British Thomson-Houston ('o. Ltd., has 
instituted the award (annually) of engineering 
research fellowships. The award is open to honours 
graduates who are in their last year of apprinticeship 
with the Company. The holder of o fellowship will 
engage in engineering research for a limited period 
(one to three years) either wholly within the Company 
or partly within the Company and partly at a 
university. He will work under the supervision of a 
senior engineer of the Company and under the 
guidance of a Research Fellowahip Panel get up for 
the purpose. The Director of Research and Education 
is chairman of the Panel, which includes other senior 
executives of the Company and, in addition, Prof. 
E. B. Moullin and Prof. Willis Jackson. This year 
(1952) fellowships have been awarded to P. H. G. 
Allen and P. C. MoNeill. Mr. Allen was educated at 
King Edward VI Grammar School, and the City 
College, Norwich. Durmg the War he served with 
the Royal Engineers and was a prisoner-of-war in 
‘Japan for three and a half years. On demobilization, 
he studied at King’s College, London, and obtained 
his degree in electrical engineering with first-class 
honours in 1950. His research will be conoerned with 
heat flow in large transformers. Mr. McNeill was 
educated at Loretto School, Midlothian. During the 
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War he served with R.E.M.E. and was demobilized 
in 1947 with the rank of captain. He then studied 
at Queen's University, Belfast, and graduated with 
first-class honours both in electrical and in mechanical 
engineering m 1950. His research will be on the 
secondary emission coefficients in magnetrons. 


Ramsay Memorial Fellowships 


THB Ramsay Memorial Fellowships Trustees have 
made the folowing awards of new fellowships in 
chemistry for 1952-53: Mr. D. Clark, a British 
Fellowship of £500 & year at the University of 
Birmingham ; Mr. R. F. Webb, a British Fellowship 
of £500 & year at the University of Cambridge ; Dr. 
G. 8. Trick, a Canadian Fellowship at King’s College, 
London; Mr. Juan Llopis Mari, a Spanish Fellowahrp 
at King's College, London; Mr. R. O. Steiner, a 
Swiss Fellowship at the Imperial College of Science 
and Technology, London ; Mr. David R. Lade, & United 
States Fellowship at the University of Oxford. The 
Trustees have renewed the following fellowahipa for 
the same year: Mr. L. E. Lyons (British Fellow- 
ship) at University College, London; Mr. James 
Jack (Glasgow Fellowship) at the University of 
Cambridge ; Dr. Serafin Novoa (Spanish Fellowship) 
at the University of Oxford. 


Botanical Soclety of Bengal : 
Meeting and Officers 


THE annual general meeting of the Botanical 
Society of Bengal was held on April 27 at the Botany 
Laboratory, Presidency College, Calcutta. Dr. J. O. 
Sen Gupte, ie ie of the College, who is also the 
president of the iety, pomted out in his address 
that the physiology of plante with which we are at 
present familiar is a physiology of the plante of the 
temperate clmmate of Europe and North America, 
and he stressed the importance of a thorough research 
on the physiology of tropical planta. This will also 
help in future plans for research on improvement of 
sericuliural crops, medicinal planta and other planta 
or economic mmportance. He also laid streas on the 
need for enlargmg the scope of study in plant 
physiology at Indian universities and pointed out the 
great importance of taking necessary steps for the 
establishment of an institute of plant physiology in 
or near Calcutta. The chief guest at the meeting, 
H.E. Dr. H. C. Mookerjee, spoke on the need of 
research for the betterment of crop yields and the 
introduction and synthesis of new fruita, eto.; he 
also emphasized that there should be more members 
of the iety, and all of them should undertake 
co-ordinated research. The following officers of the 
Society were elected : President, Dr. J. C. Ben Gupta ; 
Vice- 7 , Dr. K. P. Biswas and Prof. P. C. 
Barbadhikari; Secretary for Foreign Correspondence, 
Sri A. K. Ghosh ; OounoMlors, Dr. H. K. Nand, Dr. 
8. M. Sircar, Dr. P. N. Bhaduri, Dr. H. L. Chakra- 
vorty, Dr. B. K. Kar, Prof. B. K. Mitra and Dr. 
P. N. Nandi; Editer of Publications, Prof. S. R. 
Bose ; Honorary Secretary, Dr. N. K. Ben (35 Bally- 
gunge Road, Calcutta 19); Honorary Treasurer, Sri 
P. K. Bose; and Honorary LAbrarian, J. Sen. 


Symposium on Combustion ` 
Aw international symposium on combustion is to 
be held at the Massachusetts Institute of Technology 
darmg September 1-5. -It 18 expected that about a 
hundred papers will be presented, from Great Britain, 
France, Holland, Belgium, Germany, Japan and 
the United States. Emphasis is being placed on the 
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physical aspeote of combustion, particularly wave 
phenomena and turbulence, treated from both the 
experimental and theoretical pointe of view. The 
complete papers will appear later in a single volume, 
hike that issued after a similar symposrum held 
m 1948. Further information can be obtained from 
the. Summer Session Offlce, Combustion Symposium 
Cominittee, Massachusetts Institute of Technology, 
Cambridge 89, Massachusetta, or from Prof. Hoyt O. 
Hottel, professor of fuel engineering at the Institute, 
who is co-chairman of the symposium. 
Forthcoming Congresses associated with Inter- 

natlonal f lent c Untons 

Taa following meetings associated with inter- 
national scientific unions are taking place in the next 
few months: the Royal Society, through ite British 
national committees, 18 the adhemng body for Britain 
to each of the unions, and available information of 
these congresses may be obtamed from the Assistant 
Secretary of the Royal Sooiety (Burlington House, 
Piccadilly, London, W.1). A : Eighth 
General Assembly of the International Astronomical 
Union (Rome, September 4-13) ; Geography : Eighth 
General Assembly of the International Geographical 
Union (Washington, August 8-15, to coincide with 
the seventeenth International Geographical Con- 
grees); Theoretical and Applied Mechanics: Third 
General Assembly of the International Union 
of Theoretical and Applied Mechanics (Istanbul, 
August 20-28, to coincide with the seventh Inter- 
national Congress of Applied Mechanica); Sorentsfic 
Radio : Tenth General Assembly of the International 
Union of Scientific Radio (Sydney, August 11-23); 
Analytical Chemistry : Furst International Congress 
on Analytical Chemistry (Oxford, September 4-9); 
meetings of the Analytical Ch Section of the 
International Union of Pure and Apphed Chemistry 
wil take place during the period of the Congress; 
International Oowunoil of Seienisfio Unions: Sixth 
General Assembly of tbe International Council of 
Scientific Unions (Amsterdam, October 1-3). 


University of London 


Da. F. L. WARREN, reader in biochemistry in 
Univermty College, has been appointed to the 
University chair of biochemistry tenable at London 
Hospital Medical College. Dr. Eric Neil, senior lec- 
turer in physiology in Middlesex Hospital Medical 
School, has been appointed to the University reader- 
ahip in physiology tenable at Middlesex Hospital 
Medical School. Dr. W. 8. Bullough, honorary 
lecturer in the University of Sheffleld, has been 
appomted to the University chair of zoology tenable 
at Birkbeck College. 


Colonla! Service: Recent Appointments 


Tse following appointments have recently been 
made 1n the Colonial Service : R. B. Allnutt (director 
of agriculture, Leeward Islands), assistant director of 
agriculture, Nigeria; R. Aribisala, J. A. Carter, 
R. F. S. Hainsworth, D. R. E. Jackson, J. O. I. Longe, 
R. Miller and P. Mulholland (agricultural super- 
intendente, Nigara), agricultural officers, Nigeria ; 
E. J. Gregory (senior agricultural officer, Jamaica), 
deputy director of agriculture, Jamaica ; R. B. 
Jagoe (senior botanist (time scale), Federation of 
Malaya), senior botanist (superscale), Federation of 
Malaya; G. B. Kennard (marketing officer, British 
Guiana), senior fleld officer, British Guiana ; E. W. 
Leach (director of agriculture, .Trmidad), director of 
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agriculture, Gold Coast; E. W. Momber (senior 
E offloer, Nigeria), principal agricultural 

cer, Nigeria; J. T. Moon (senior agricultural 
officer, Kenya), assistant director of agriculture, 
Uganda; B. A. O’Connor (entomologist, Fiji), senior 
entomologist, Fiji; H..T. Pagdon (senior entomo- 
logist (time scale), Federation of Malaya), senior 
entomologist (superscale), Federation of Malaya ; 
M. M. Lucie Smith (agronomist, Trinidad), &seistent 
director of agriculture, Gold Coast; I. R. Dale 
(senior assistant conservator of foreste, Uganda), 
deputy conservator of forests, Uganda ; L. R. Hutaon 
(chief veterinary officer, Antigua, Leeward Islands), 
deputy director of agriculture (animal husbandry), 
Tnnidad; H. K. Littlewood (deputy director of 
veterinary services, Nigeria), principal veterinary 
officer, Western Region, Nigeria ; J. McCulloch (senior 
veterinary officer, Nigeria), principal veterinary officer, 
Eastern Region, Nigeria ; J. K. H. Wilde (chief voter- 
inary research officer, Tanganyika), asaistant director 
of laboratory services, Nigeria ; E. Buckley (assistant 
prinorpel, Technical College, Kuala Lumpur), princi- 
pel, Technical College, Kuala Lumpur ; C. J. Morrison 
(supervisor grade 2, Agricultural Society, Jamaica), 
senior soil conservation officer, Jamaica; T. J. 
Taverner (agricultural assistant, Tanganyika), super- 
intendent of agriculture, Tanganyika ; G. W. Arnott, 
agricultural chemist, Federation of Malaya ; P. Class, 
T. R. Dickinson and D. M. Fordyce, agricultural 
officers, Federation of Malaya; A. R. Dunbar and 
W. Hadlow, agricultural officers, Uganda; C. R. 
Dunton, agricultural officer, Aden; D. F. Edwards 
and F. Miller, agricultural officers, Gold Coast ; R. T. 
Ellis, plant breeder, Nyasaland; J. T. Hall, agri- 
cultural officer, Northern Rhodesia; Miss M. Hay- 
ward, plant pathologist, Nyasaland; N. B. Joy, 
plant pathologist, Tanganyika; A. K. Murray, 
agricultural officer, Sierra Leone; E. L. Neil, agri- 
cultural officer, Nigeria; W. P. Panton, soil chemist 
(geol ) Federation of Malaya; C. W. R. Pearse, 
agricultural officer, Tanganyika ; B. A. Elks, chemist, 
Federation of Malaya; E. R. W. Fogden, chemist, 
Tanganyika ; J. A. G. Ellis, assistant conservator of 
foreste, Gold Coast ; O. Kerfoot, assistant conservator 
of foresta, Northern Rhodesia; J. F. Watson, 
assistant conservator of foreste, Federation of Malaya ; 
D. A. Eaton, agricultural cocoa survey officer, Gold 
Coast; G. English, geologist, Nigeria; T. Goraz- 
dowaki, fisheries officer, Hong Kong; K. Marshall, 
prehistorian, Geological Survey Department, Uganda ; 
Miss J. Redwood, assistant adviser on aborigines, 
Federation of Malaya ; D. J. Watson, fisheries officer, 
Tanganyika. 


Announcements 


Dr. E. B. CHAIN, professor of biochemistry and 
director of the International Research Centre for 
Chemical Microbiology, Rome, has been elected a 
foreign oorrespondent of the Paris Academy of 
Medicine. 

Taa Dr. W. S. Bruce Memorial Prize for 1952 of 
the Royal Society of Edinburgh has been awarded by 
the Joint Committee of the Royal Physical Society, 
the Royal Scottmh Geographical Socrety, and the 
Royal Society of Edmburgh, to G. de Q. Robin, for 
his initiative and resource in carrying out glaciological 
and biological researches ın the Antarctic while with 
the Falkland Islands Dependencies Survey (1946—47) 
and with the Norwegian-British-Swedish Expedition 
(1950-51). 


NATURE 


61 


THE Secretary of State for War has appointed Mr. 
H. A. Sargeaunt to be scientific adviser to the Army 
Council with effect from July 1. Mr. Sargeaunt has 
held the appomtment of deputy scientiflo adviser to 
the Army Council since April 1950, and was previously 
the superintendent of the Army Operational Research 
"Group. 


Dure the recent European Congreas for Chemical 
Engingering, in Frankfurt am Main, the Council, 
representing seventeen countries, decided to make the 
congress a permanent annual feature. At the Council's 
meeting on May 20, & standing committee of four 
members was oleoted as follows: Dr. Francis A. 
Freeth (United Kingdom), M. Jean Gérard (vice- 
president, Société de Chimie Industnelle, Franco), 
Dr. Luigi Morandi, president (Italy), Dr. Herbert 
Bretechneider, vice-president of the Dechema 
(Deutsche Gesellschaft fur chemisches Apparate- 
wesen, E.V.), Frankfurt am Mam. The next 
European Congress will take place during Juno 1953 
in Pars. 


Tas twenty-seventh annual conference of Asub 
will be held at The Hayes, Swanwick, Derbyshire, 
during September 19-22, under the chairmanship of 
Sir Stephen Tallenta. The opening address will be 
given by Prof. T. U. Matthew, professor of the 
principles of engineering production in the University 
of Birmingham, who will speak on “The Significance 
of Information in Present-day Industrial Society”. 
Further information can be obtained from Aslib, 
4 Palaoe Gate, London, W.8. 


A xuEETIKG was held in the rooms of tho Royal 
Entomological Society of London on March 12, at 
which, in response to & request from Prof. Grassó and 
others, the proposal to form a British branch of the 
Union Internationale pour l'Étude dee Insectes 
Sociaux was discussed. Dr. J. D. Carthy, of Quoen 
Mary College, Mile End Road, London, E.l, has 

to act provisionally as secretary, and would 
be glad to hear from any British biologist who would 
like to join such an organization. If the neocgsary 
response ig received, stepe will be taken to put the 
organization on @ permanent basis and to nominate 
officers. 


A STUDENTS’ easay prize for 1052 has been awarded 
by the Council of the Institute of Metals to Mr. 
John C. Wnght, of the Development and Research 
Department, Mond Nickel Co., Ltd., Birmingham, for 
an esey on “The Metallographic Investigation of 
Failed High-Temperature Components". In 1958, 
the Council will award two students’ cagay prizes of 
twenty guineas each. The competition is open to 
student members of the Institute and to associate 
members of local sections who are eligible for student 
membership of the Institute, and between the ages 
of seventeen and twenty-five. The choice of subject 
18 left to the competitors, except that subjects relating 
exclusively to extraction and ferrous metallurgy are 
excluded. Entry must reach the Secretary, Institute 
of Metals, 4 Grosvenor Gardens, London, 5.W.1, not 
later than January 1, 1953. 


. EnRAaTUM. In Nature of June 21, p. 1042, in the 
article on “A Diffraction Corona near the Centre of 
the Spiral Nebula NGC 4216", by Prof. Bertil Lind- 
blad and Aina Elvius, the blocks for Figs. 3 and 4 
have been inadvertently interchanged. The legends 
are correct as printed. 
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COSMIC RAYS AND THE 


Apparent Absence of Low-energy Cosmic-ray 
Primaries 


‘HE purpose of this communication 18 to examine 

critically present evidence on the intenmty of 
cosmic rays above and near the top of the atmosphere 
at high latitudes. It is concluded that low-energy 
primaries are absent to a significant extent, and that 
there existe, therefore, near & geomagnetic latitude of 
58°, & flattening of the primary momentum spectrum, 
commonly referred to as a ‘knee’. 

(a) Rocket measurements! above the atmosphere 
at geomagnetic latitude (A) 58° N. (Gulf of Alaska) 
yielded a total directional intensity of charged 
particles of 0-29 + 0-03 sec.-! crn.-* steradian-! in the 
vertical direction. The amount of material in the 
` Geiger tube telescope system was 3 gm./em.* of 

and 0-7 gm./om.* of alumimium—thus ex- 
cludi 
However, the minimum magnetic rigidity of a charged 
particle for arrival at 58° N. and zenith angle zero is 
po/Ze = 1:17 x 10° V., which corresponds to a4 
kinetic energy of 560 MeV for protons’. Thus, the 
measured intensity presumably corresponds to the 
intensity of primary protons (see paragraphs (f) and 
(g)) of energy greater than 560 MeV., where the term 
‘primary’ 18 taken to refer to radiation in the general 
vicinity of the earth’s orbit. 

(b) Balloon measurements of a similar nature by 
Pomerantz‘ near the top of the atmosphere at 
X = 69° N. (Fort Churchill, Canada) gave a vertical 
intensity of 0-25 + 0:02 geo.-! cm.-* steradian-!, & 
value alightly lees than, but within the combination 
of experimental uncertainties closely equal to, the 
rocket measurements of ref. l. However, in the 
measurements of Pomerantz, the low-energy limit 
is due to absorption of the residual atmosphere 
above the apparatus and of the apparatus iteelf. 
This may be seen as follows. The magnetic dity 
cut-off at 69° N. and renith angle rero is po/Ze = 
0-25 x 10! V., or a proton kinetic en of 32 MeV. 
But the residual atmosphere and the Pelion Borde 
telescope totalled about 16 gm./cm.* of air, glass and 
copper, an amount of material sufficient to stop 
130-MeV. protons (cf. table). 


Geomagnetic latitude 
Measured flux (part. om. sec.7! 
Eier! 


bg* eg* 


0-29 +008 0-25 + 0-02 


Min. rigidity m vertical 
117 x 10° V. 0-25 x 10* Y. 
Corresp. kinstls energy : proton 560 MeV. 82 MeV. 
a-partiale 670 MeY. 32 MeV. 
Instrumental and atmospheric 
absorption 
Rooket experiment 3-7 gm. jom." 
Balloon experiment 16 gm./em.* 
nr accepted xen Gf permitted 
t experiment : proton 60 Mey, 
a-parhale 240 MeV 
Balloon experiment : proton 180 MeV. 
520 MeV 


(c) Thus, from (a) and (b), it appears that there is 
a negligible intensity of primary protons in the 
energy-range 180-560 Mav -oeri iy a far lower 
intensity than would be obtained by extrapolation of 
the prmary as obtained experimentally in 
the rigidity range 2-6 x 10'-15 x 10° volta!", 
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SUN'S MAGNETIC FIELD 


(d) It may also be noted that the total absorbing 
material ın Pomerantz’s experiment, 16 gm./om.*, is 
only about one-fourth of the mean free path for 
nuclear intereotion, making the extreme assumption 
of geometrical cross-section. The attenuation of 
p by processes other than ionization should 

smal. Thus conclusion (o) is not easentially 
affected by these considerations. 

The energy-range of conclumon (c) 18 relatively 
insensitive inaccuracies in knowledge of the 
residual preasure at the maximum balloon altitude. 
For example, if the minimum residual atmosphere 
were as great aa 20 gm./em.? instead of the reported 
value of Il gm./om.', the range of energy would be 
reduced only shghtly, to 170-560 MeV. 

(e) The above does not exolude, but does tend to 
make unreasonable, a large intensity of primary 
protons of energies leas than 180 MeV. 

(f) Various observers* have reported that the 
primary radiation contains 15-35 per cent of alpha- 
particles. It is therefore of importance to apply 
similar conmderations to these. For alpha-particles, 
the geomagnetic cut-off kinetic energies corresponding 
to the previously mentioned magnetic rigidities are 
670 MeV. and 32 MeV. at geomagnetio latitudes 58? 
and 69°, respectively. The rocket apparatus at 58° 
would exclude alpha-particles of energy leas than 
240 MeV., and the balloon apparatus and residual 
atmosphere at 00? would exclude alpha-particlea of 
energy leas than 520 MeV. (of. table). 

Thus, it appears that there 18 & negligible intensity 
of primary alpha-particles in the  energy-range 
520-670 MeV. In view of the lower absolute intensity 
of alpha particles, the narrowness of the deduced 
energy-range, and  poemble uncertainties in the 
balloon altitude, this result is leas conclusive than 
that for protons. 

(g) Due to the short range of low-energy primary 
nucle. of Z greater than 2, and their low intensity, 
the present considerations are of no significance in 
the determination of a le ‘knee’ in their spectra. 

The conclusions of note are 1n agreement with 
those of Carmichael and Dymond’; but they are 
perhaps more definitive. We are, however, unable 
to support the conclusion of Pomerantz‘ that there 
1s no sharp low-energy cut-off in the prmhary spec- 
trum. Nor can we agree—using the same conven- 
tional argument—that the cosmic-ray evidence places 
as low an upper limit on the sun’s magnetic moment 
as 0:0 x 10% gause-cm.?. The esence of the dis- 
agreement is the fact that our measurement of 
primary intensity st latitude 58° shows that the 
whole of the merease of intensity observed by 
Pomerantz between 52° and 69° has already occurred 
at 58° (see spectral plot in ref. 1). Therefore, the 
knee of the integral-number spectrum of the primary 
radiation occurs south of 58° and not north of 69°. 

Contradictory evidence bas been reported by 
Staker, Pavalov and Korff*, indicating an increase at 
all altitudes by a factor of 2 in the neutron mtensity 
at 69° as compared with 54-7°; however, the exten- 
give neutron measurements made by aircraft by 
Simpson’ show ically no increase between the 
game two latitudes at 80,000 ft. when measured 
within & short time interval, thus giving support to 
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our conclusions. In fact, recent measurements!’ on 
the time of the intensity of the nucleonic 
component lead to an attitude of restraint- in the 
interpretation of intensity differences of the order of 
10 per cent, unleas measurements are made simul- 
taneously or are normalized by means of an appro- 
priate, continuously o ting monitor instrument. 
In order to clarify the cause of the “kmee’ and in 
Dartionlar bo daade boireen ihe hypo hoaa oe kolaz 
magnetic field and an inherent change in the form of 
the primary spectrum due to the mechanism of 
generation or propagation of ooemio rays, the present 
UN should be extended to answer the 


QI» there complete absence of low 
primaries at all times? In other words, does 
Mops or uie prbnuey gpacbrinn beyond MN dte 
become zero, or merely very close to zero ? 


(ii) Do primary alpha- icles and heavier com- 
ponente of the primary radiation exhibit a low-energy 
cut-off ee to the same magnetic rigidity 
ag the proton (~ 1:6 x 10° V)? 


Suitable apparatus which will admit protons of 
energies down to 5 MeV. is available, but ume of 
the great practical difficulty of getting balloons above 
& pressure of 10 gm./om.* it is likely that further 
extension of the empirical primary spectrum to lower 
energies can beat be done v oak flighte above the 
atmosphere at northerly latitudes. 


J. A. VAN ALLEN 
State University of Iowa, 
Iowa City, Iowa. 


x S. F. SINGER 
Office of Naval Research, 
U.8. Embassy, London. 
Jan. 10. 
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88, 116 TUM 


2 Smith, J. H., Phys. Ree, 7L, 32 (1947). 

"Bee Alpher, R. A. J. Geophys. me 58, 437 (1950), 
of geomagnede theory m`a form suited to 

* Pomerants, M. A., Phys. Rev., 77, 830 (1960). 

* Winokler, J. Stix, T., Dwight, K., and Sabm, R. Pipe. Rev., 
70, 656 (1960). 

* Ney, B. P, and Thon, D. ML, Phys. Rer., 81, 1000 (1051), and 

Taferances therein. 


"DERE re Hs Dd Dymond, Es Mac pron Ray Soap A, ITL SEL 
rcc P., Pavalov, M., and Korff, 8. 4., Pays. Rsv., B1, 889 
* Simpson, jun, J. A., Phys. Hev., 81, 630 (1051); 83, 1175 (1961). 
Bs uod Arn Tonge, Wi nl , And Wiloox, L, Bull. Amer. Phys Soe., 


for a summary 
needs af the 


Diurnal Variation of Cosmic Rays and the 
Sun's Magnetic Field 


Ir the latitude cut-off described in the preceding 
communication is indeed due to a solar magnetio 
fleld, then the value of the solar magnetic dipole 
moment would be 0-05 x 1074 gauas-om.". (This 
dipole moment can be expressed as 8:75 x 10* V. x 
(sun-earth distanoe)* and corresponds to an’ em- 
pirically observed! proton cut-off momentum at the 
earth’s orbit of 1-5 x 10* eV./o.) In addition, such 
a magnetic dipole field is expected to lead to a 
diurnal variation! of the low-energy part of the 
primary cosmic radiation incident on the earth. (In 
particular, the allowed solar cone would be com- 
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pletely open for pens of magnetic rigidity of 
8-75 x 10* V. and completely closed for partioles 
of 1-5 x 10* V. (== (1 + 21/573 x 8-75 x 10 V.) 
according to the Stórmer theory of the allowed 
cone.) The experimental absence’? of this diurnal 
variation has been used for supporting the view that 
the sun’s fleld must be at least an order of magnitude 
smaller than the value given above. (This would 
then be in accord with modern astronomical measure- 
ments of the Zeeman effect of solar absorption lines 
which give a magnetic field essentially rero*.) 
~ It’ may be perfectly true that the sun has no 
appreciable dipole mament, and we do not wish to 
imply that this is not the case. However, without 
the validity of the conventional argu- 
mente employed, we merely wish to show here that 
their correct application does not lead to the same 
conclusion, since even with a magnetic moment of 
magnitude sufficient to lain the latitude cut-off, 
the diumal variation to expected would be so 
small as to be practically undetectable. This assertion 
is based essentially’on a detailed recalculation of the 
diurnal variation using the basic results of Kane, 
Shanley and Wheeler’, and the explicitly and very 
clearly presented methods of Dwight*. In particular, 
we make use of a dipole moment of 0-65 x 10% 
(instead of 1 x 10°) gauss om.* and a primary 
Trespon to the empirically 
Bpectrum^* which has an exponent 
e region sensitive to latitude (instead 
Both changes tend to reduce the diurnal 


of — 1-1 in 
of — 1-75). 
me 


(a) In order to deal with an actual situation, we will 
attempt to analyse the experimenta of Bergstralh 
and performed at lat. 56°, near the 
optimum latitude for observing the diurnal variation’. 
To obtain the maximum diurnal.spread, one first 
Em EA ae eae qua UT 

& particular solar io moment and rigidi 
spectrum’ (of. columns (3) and (4) of the table). 


DIURNAL VARIATION OF PRIMARY CO&MIC RADIATION AT Lav. 56° 
Oalculaied for various values of the solar molir ae moment end the 
exponent of the mtegral primary 

















ERE 
i Interpolated 


(b) It is next n: to take account of the filling- 
up of forbidden orbits (that is, ‘trapped’ orbite which 
do not come from inflnity and are therefore outside 
of the allowed cone). Alfvén’ first pointed out that 
these orbits might be filled up to an preciable 
extent with particles which, altho forbidden to 
enter them, have been scattered by the earth’s 
magnetio fleld into trapped orbits. More refined 
calculations have been performed by Wheeler e£ al.* 
for two solar moments (1 x 10% and 0-49 x 10% 
geusme-orn.). By considering the scattering effect of 
the earth’s fleld which, so to speak, ‘punches 
a hole’ into the magnetic sóreen produced by the 
sun, aod taking into account removal of these 
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particles by collisions with the earth and other planets, 
they have computed the percentage, pait, to which 
the forbidden orbits are filled up, as a function of the 
magnetic rigidity of the pri . From their 
resulta we have deduced the values of o in column (2) 
of our table by some numerical in i and a 
reasonable interpolation. It is to be noted that the 
‘average’ p of 90 per cent used by Dwight! grves 
values for the diurnal variation which are too high 
by & factor of 2-3 for the lower values of solar 
.magnetio field. (This sensitive dependence on ọ 
arises because the values of actual diurnal variation 
in columns (5) and (6) are obtained by multiplying 
(8) and (4) by (100 — ¢)/100.) 

(c) The final value for the caloulated maximum 
variation, 2:5 per cent, must be reduced somewhat 
when i it with experimental resulta; a 
'smearing-out' of the peaks of the variation occurs, as 
it is necessary to average over time intervals suffici- 
ently long to give a statistically signifloant number 
of counts. 

(d) We must therefore compare a calculated varia- 
tion of 2 per cent (rather than 9 per cent) with the 
experimental value of 0+ ~1 cent?. We do 
not believe that they differ signi tly. 

(e) In combination with the conclusions of the pre- 
ceding communication, it would appear then that 
none of the present 1 resulta in cosmic 
rays can be used reliably as evidence against the 
existence ‘of & solar dipole moment up to a limit of 
about 0:65 x 10“ gauss-cm.’. 

The present investigation is perhaps of more than 
academic interest since, on one hand, it bas been 

that the sun’s magnetic fleld undergoes a 
periodico variation! ; on the other hand, the validity 
of drawing any conclusions about a general magnetic 
field of the gun from measurementa of the Zeeman 
effect in the turbulent absorbing regions of the solar 
atmosphere has been questioned’. It is of importance, 
therefore, to examine critically all ooamic-ray evidence 


which rts either to deny or affirm a solar 
d. X 
magnat fie Considerations. The calculated diurnal 


variation can be reduced even further when it is 
noted* that the population of the trapped orbita is 
increased if planets, in particular Mars and Venus, 
REA moment, ag &ppears very reason- 
addition, further holes can be punched in 
the magnetic screen solar corpuscular streams 
carrying magnetic ds outward through the 
P Hysbem. Their rate of occurrence 18 
aR le compared to the time oonstant of the 
trapped orbit particles, which is about 5,000 years’. 
By means of theee additional influences, particles 
may be admitted into the vicinity of the earth which 
have energies lower than the helio-magnetic cut-off. 
Such icles, which could enter the earth only at 
high latitudes, have not been observed in appreciable 
numbers. This objection may perhaps be met by 
noting that (i) they might be few in number origin- 
ally; and (ii) if admitted they will be removed very 
quickly through ionization loss in interplanetary, 
matter, an effect which oan be neglected at higher 
energies. (For example, a proton having a rigidity of 
0-5 x 10° V. possesses Kinetic energy of 0-12 x 
10° eV., corresponding to a range of 10 gm./om.". 
The average’ peth-length is 25 gm./om." and may 
well be longer at low energies.) 

These considerations again point to the importanct 
of conducting cosmic ray measurements at high 
altitudes and high latitudes on a continuous basis, 


possess & 
&ble. In 


` 
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preferably correlated with similar measurements at 
mtermediate latitudes. E 
S. F. Sinare 
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AN UNUSUAL TRANSFORMATION 
OF ISOMERIC FORMS OF 
TETRAACETYL p-RIBOFURANOSE 


By Dr. JOHN DAVOLL* and GEORGE 
BOSWORTH BROWN 
Sloan-Kettering institute for Cancer Research, New York 
AND 


DONALD W. VISSER 


Departmen: of Blochemistry and Nutrition, University of 
them California Schoo! of Medicine, Los Angeles 


1:2:3: 5Tetrascetyl Dp-ribofuranose was first 
prepared by Howard, Lythgoe and Todd! by hydro- 
genolymis of 1:2: 8-tridostyl S-trityl D-ribose, fol- 
lowed by acetylation of the resulting 1:2:8- 
triacetyl p-ribose. The compound had melting poit 
58°, [a] 3° + 20° (o = 0-645 per cent in chloroform). 
Later, Bredereck and Hoepfner* obtained a tetra- 

p-riboee of melting point 56°, [a]*?? — 3-6° (in 
methanol) by treatment of 1: 2: 3-triacetyl 6-trityl 
p-riboee with acetyl bromide in acetic anhydride 
solution. There is no reason for doubting the identity 
of this compound with that obtained by Howard, 
Lythgoe and Todd. In 1950, Zinner reported that 
direct acetylation of ribose yielded a mixture of 
1:2:38: 4tetrascetyl p-ribopyrancee and a new . 
‘tetraacetyl D-ribofaranose, melting point 82°, [x]9f? 
— 12-6° (o = 12:88 per cent in Skbambor). [«]*? 
— 185-4? (c — 7-227 per cent in methanol), which waa 
named 'B-tetraacetyl p-ribofuranose’. The present 
cammunication is concerned with ita relationship to 
the previously known. isomer. 

In 1949, one of us (J. Davoll) prepared several 
batches of tetragcetyl p-ribofuranose by Bredereck 
and Hoepfner’s method. While the first three of 
these preparations had melting point 50—58?, the 
fourth run yielded a compound of melting point 85^, 
[a]? — 12° (c = 2 per oent in chloroform), [«]*}° 
— 18:5? (c = B per cant in methanol). This com- 
pound had the composition of a tetraacetyl ribose 
(found: O, 40:25; H, 5-75; acetyl, 53:9 ;` calo. 
for O,4H40, : O, 49:05; H, 5:7; acetyl, 53-9 per 
cent) and proved to be identical with a specimen of 
‘B-tetraacetyl p-ribofurangse’ prepared by Zihners 

* Fallow of tho National Capoor Institute of the United States 
Public Health Service, Federal Agency. 
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method’. Its furanose structure was proved by ita 
conversion, through the acetochloro compound, to 
adenosine‘, in yields similar to thoes obteined from 
the tetraacetyl mbofurancse of melting point 56-58". 

It was now found that the melting pointe of 
samples of the earlier preparations had risen to 85°, 
and it proved mmpoesible to prepare the form of lower 
melting point. When a sample of melting pomt 56°, 
obtained from Prof. Todd's laboratory, was exposed 
to the air in a laboratory inoculated with the form 
of higher melting point, the crystals rapidly became 
opeque and their melting point was then found to 
be 85°. (We wish to thank Dr. 8. Trippett for pro- 
viding this sample. Prof. Todd, whom we wish to 
thank for his criticiams of the manuscript, has informed 
us that the transformation to the isomer of higher 
melting point has now bean observed at Cambridge.) 
Dr. Visser has studied the catalytic effect in the 
solid state under more controlled conditions. In- 
oculation of & dried sample (1 gm.) of melting point 
57° with 1 mgm. of that with melting point 85° 
(obtained from the Sloan-Kettering Institute) raised 
the melting point to 75-77° within two hours, and 
to "77—19? overnight; this was further raised to 
84-85? by recrystallization. An odour of acetic acid 
was noted during the transformation. 

Dr. Visser has also shown that the catalytic effect 
operates in methanolic solution. Immediately after 
opening the sample of the isomer of melting point 
80, a previously p methanolo solution 
(o = 2.04 per cent) of the isomer of lower melting 
point in & polarimeter tube was inoculated with a 
minute amount of the higher melting form. The 
subsequent changes in optical rotation of the solution, 
confirmed in a duplicate experiment, are shown in 
the accompanying graph. 2 

A satisfactory explanation of theee observations 
must account for: (a) a structural change in the 
molecule to account for the alteration in optical 
rotation; (b) the catalytic effect, in solution and 
in the sold state, of the form of higher melting 
point; and (o) the complexity of the change in 
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transformation of the form 'of 
point 85° in methanol solution 4 


65 
specific rotation shown in the graph, which 
indicates the presence of at least three 
molecular species. 

If the isomer of melting point 56° is denoted 
by 4, and that of melting pomt 85° by B, the 
catalytic effect might explained by a 
reaction (probably involving acetyl migration) 
between A and B to grve & compound which 
mught then become and dis- 
sociated to give two molecules of B : 


A--B—A.B-—B-FB. 


We have been unable to determine the 
nature of the difference between the two 
isomers. The closeness in specific rotation of 
the two forms, and the facility of the con- 
version of the 56° into the 85° isomer, are 
against simple a, B isomerism. It is also 
possible that one form has the orthoacetate 
anhydride structure shown (which, like the 
acetylated carbohydrate methyl orthoesters', 
might be to grve rise to & normal 
acetyl glycosyl halide), though this structure 
is difficult to reconcile with the stability of 
both forms to water and ethanol. Only one 
compound of the same type appears to have 
been prepared, namely, an amorphous octa- 
acetyl maltose’, the properties of which have 
not been reported. 
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The diffculty of again obtaining the lower melting 
isomer in either of these laboratories has prevented 
further study of this remarkable transformation. 

This investigation was supported by grante from 
the National Cancer Institute, of the National 
Institutes of Health, Publio Health Servioe, and from 
the Atomic Energy Commission, Contract AT(30--1)— 
910, to the Sloan-Kettering Institute, &nd from the 
United States Public Health Servioe to the University 
of Southern California. (Jan. 9. 
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MANAGEMENT IN SCOTLAND 


[5 2p submitted to the Scottish Management 
Conference which was held at Gleneagles during 
April 265-27, Mr. B. A. C. Hills, controller of 8. Smith 
and Sons, Ltd., suggested that what 18 most urgently 
needed in industry to-day 1s the realization that 
behind high-sounding labels he ordinary actions 
which not only can be applied to busincases but also 
should be. Lime production, for example, is too often 
only associated with mass production of cars and 
refrigerators, whereas it could, in fact, be used in the 
majority of factories. 
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The principles of economic manufacture demand 
the maximum- output of finished goods from the 
minimum total resources in material, labour, equip- 
ment, time and money, or, more aimply, the reduction 
of costa. The main principles should be, first, the 
need for the constant inter-relation of all costa; a 
reduction in total coste may involve a deliberate 
increase in some items, such as the use of larger 
components, for example, to reach a higher degree 
of standardization. Secondly, the standardization of 
materials, sizes and shapes of components ; excessive 
variety is one of the most common causes of high 
costa. Thirdly, a higher degree of mechanixation. 
There should be & natio pcd to transfer labour 
to the production of cap goods. Fourthly, the 
establishment of methods-time measurement; this 
18 & new and potent weapon in the achievement of 
economic manufacture which will be of particular 
value to the medium-sized firm not necessarily 
engaged in large-soale production. 
indirect operation should be eliminated or reduced to 
the minimum; the siting of machines in correct 
sequence, instead of departmentally, can also help 
to reduce the indirect operation. Sixthly, & sales and 
design policy should be employed to produce the 
degree of variation in quantitative demand and of 
m c T a 

le. Lastly, Mr. Hills 
ibat ae shoe be made of control data to see that 

In his paper on the human factor in management, 
A Ete ae 

to "identify itself with the inevitable and welcome 
the employees genuinely as associates and col- 
laborators m the joint industrial enterprise”. This 
change in outlook is necessary because, for the first 
time, the problem of industrial management is now 
set against à background of free men in a free society. 


Surveying man-power situations, Sir 
Richard that personal fitness should be the 
only test for employment and not some arbitrary 


age; existing apprentice arrangements should be 
i and better training facilities should be 
provided at all levels, including the young manager. 
For practical application, the new.concept of the 
status of the employee requires, first, the careful 
selection and placing of the individual and the ae 
vision of an induction course on entry into the 
Beoondly, his interest in the enterprise should be 
secured by explaining the problems involved in 
production, even to the extent of making him aware 
of the firm’s plans and policies. Thirdly, working to 
create this new ‘climate’ involves management in & 
serious educative campaign to combet the misunder- 
i that exist ut the structure of mdustry, 
the role of the investor, the reasons for profit, the 
responmbilities of directora and management. Fore- 
men, no leas than management, must change their 
traditional attitudes and methods of control. Much- 
needed attention is now being given to the selection 
Saas ce eno d but there is too much 
them adequate staff status 
peared remuneration in tion to the men under them. 
Bir Richard forecasts that piecework will ultimately 
disappear peel is to the financial: cupidity 
curar ate a e nal e ue rcd 
ur will not be necessary to ensure a fair day's work. 
trade unions have & share in the hin oe of 
the full devel t of the human factor. Their 
conventional is that the natural alliance of any 
group of work-people in a given firm is with their 
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fellows of the game craft or industry loyed else- 
where. This attitude is understandable in the light 
of past experience ; but under modern conditions, it 
should be recognized that the full value of any 
human factor can anly be fostered in the individual 
works, factory or mine by the collaboration between 
man and management in that unit. 
T. H. Hawkins 
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LYSENKO'S LATEST DISCOVERY— 
THE CONVERSION OF WHEAT 
INTO RYE, BARLEY AND OATS 


By Pror. P. MAHESHWARI 
University cf Dslhl 


FEW months ago Academician T. D. L 
produced an interesting paper entitled “New 
Developments in the Soienoe of Biological Species", 
an English translation of whieh hes edi recently 
lished by the Foreign Languages Publishing 
ouse, Moscow. 

The first half of the paper ia devoted to a oonsider- 
ation of the concept of genus and species. In the 
latter half Lysenko first refers to V. K. Karapetian’s? 
observation of 1948 that if 28-chromosome durum 
wheat (Triticum. durum) is sown late in the autumn 
some of the plants are converted in two or three 
generations into 42chramosome soft wheat (T. 
vulgare). This Russian workers ''to search 
for grains , 42-chromoaome wheat m the spikes 
of experimentally grown durum wheat. As & result, 
individual grams of soft wheat were quite easily 
observed in thé spikes of durum wheat, i.e., grains of 
ons botanical species were found in the spikes of another 

" (italics mine). 

That the abnormally arising grains really belonged 
to T. pre Gar nici oe Qe pda 
which “produced, as a rule (italos mine), soft wheat 
plants”. It is not mentioned as to what they pro- 
that they iter did not but it may be presumed 
that th not germinate or produced 
durum p. 

pip eri by this discovery, Russian botanista 
instituted in 1049 a vigorous search for rye grains in 
wheat spikes in the flelds of the foothill districta sown 
with winter-wheat. Their efforta were 
warded. “V. K. Karapetian, M. M. rss MEER 
V. N. Gromachevaky and a number of other research 
workers as wel as a number of agronomists and 
students found single grains of rye in durum- and 
soft-wheat spikes, i.e., in the spikes of two wheat 
species which grew in the flelds of various foothill 
districta. Over 200 such grains of rye were found in 
I049. .. . From these grains of rye, which had 
developed in spikes of durum and soft wheat, a 
diversity of plante was grown. These plantae, with 
us exceptions (italics mine), were nevertheless typical 

Only in a very few oases were wheat planta 
obiad from ryelike grains." No mention is made 
of the range of variability in the offspring of the 
rye-like grains, nor are we told the type of wheat— 
2n, 4n, or 6n—which arose from them m exceptional 
casos. 

“In all the above cases where grains of one species 

lant were found m spikes of another species 
M s the plante themselves nor their threahed 
spikes showed any signs whatever of being inter- 
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mediate forms. They seemed to be typical, ordinary 
spikes of durum or soft wheat. But the internal 
state of these wheat planta was no longer the usual 
one, was no longer qualitatively homogeneous in 
respect to species.” 

Other interesting facts follow. Planta of Avena 
sativa were observed to bring forth individual grains 
of A. fatua. Branched wheat (Triticum turgidum), 
grown on the experimental plots of the Lenin Academy 
of Agricultural Sciences of the U.S.S.R. and in a 
number of other localities, showed ''admixtures of 
soft and durum wheat, oats, 2- and 4-rowed barley 
and also spring rye". It is stated that the original 
source of these admixtures was the branched wheat 
(Triticum turgidum) iteelf, and that this was not a 
consequence of the use of impure seed. 

“Tn 1950 it was discovered in several cases that 
barley plants which were growing as an admixture 
in branched wheat crops had developed from grains 
which in external appearance could not be dis- 
tinguished from branched wheat grains.” 

It is emphasized that these new facts were obtamed 
“in a systematic way or as the result of a systematic 
search”. The supposition that the seeds may be of 
hybrid origin is rejected, and it iq atated that similar 
resulta can be obtained “by cultivating plants 
specially sown under experimental conditions for 
this purpose”. 

The paper contains a good deal more, mostly in 
the nature of the usual diatribe against Malthus and 
in praise of Timiryazev and Michurin. Stalin’s name 
is also mentioned; but leaving the political issue 
amde and taking only the acientiflo part into con- 
sideration, the present position is considerably 
different from that a few years ago when stray rye 
plants were mentioned as appearing ın wheat flelda. 
Geneticiste in Britain and the United States explained 
such an occurrence as caused by sowing mixed seed. 
Now our Russian colleagues claim that there is no 
question of mixture, for rye grains are said to have 
been found within wheat spikes and ‘could not 
ey have been introduced into these spikes 

without by either birds or man in any other 
way”. 

The possibility of hybridization or the influence of 
foreign pollen is rejected in the following words: 
“The supposition that these seeds might be of hybrid 
origin also goes by the board. It is a known fact that 
wheat can be croesed with rye, though seldom. 
However, in these cases the product obtained is an 
obvious rye-wheat hybrid which oan readily be 
distinguished from wheat and rye by ite external 
appearance. Besides, rye-wheat hybrids, as a rule, 
are self-sterile; they yield no seeds unless they are 
pollinated with the pollen of one of their parents, 
preferably the wheat. In the case at hand the grams 
of rye from the wheat spikes produced ordinary rye 

lanta with normal fertility. The said plants mam- 
ested no hybrid properties whatever". 

Academician Lysenko thinks that so far as planta 
are concerned the problem of speciation has therefore 
been solved, and a change in environment is the key 
to ita solution. With regard to animals also he ig 
quite hopeful as the following quotation will show : 
“We do not yet have the data easential to demon- 
strate how species are formed in the animal world. 
But we may rest assured that before long the 
development of the theory of Michurinist biology will 
make 1t le to accumulate data also for zoo- 
logical objects analogous to the data taken from the 
world of plante". 
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This much about Lysenko’s science. As the result 
of the work of Kihara, Sears and others, enough is, 
however, known of the cytology of wheat, rye, barley 
and oats to make one extremely sceptical of his 
claims about the conversion of one into another. 
Some of these doubts are mentioned below. 

(1) Lysenko says that grains of soft wheat found 
in spikes of durum wheat as a rule produced soft 
wheat plante. What did they produce in other cases ? 

(2) How did wheat planta aro from a few of the 
rye-like grains ? Does this mean that rye can in turn 
become converted into wheat? Were these wheats 
diploid, tetraploid or hexaploid ? 

(3) Since rye has 14 chromosomes, by what 
method could a vulgare wheat (2n = 42) give rise to 
rye? Not only is the number of chromosomes 
different in the two cases but also the morphology of 
the chromosomes. For example, pines have n = 12 
chromosomes and so have the lilies; but it is not 
possible to convert one into the other. 

I think that there ia no possibility whatever of 
changing tetraploid wheat into a hexaploid type as 
the result of environmental influences only, although 
the Russians claim to have accomplished it many 
years ago. Conversion of wheat into ryé, barley and 
osta is fantastic and even more unbelievable. To 
understand this, we must have a mechanism for the 
deletion of the three genomes, A, B and D, present 
in T. vulgare, or A and B present in tho emmer wheats 
and the appearance of a new rye, barley or oat 

ome. This, most people will agree, 1s not possible 
by erronea] bg sr 

However, this is not the firat time that such reporta 
have appeared. Many years ago Virgil and Pliny 
wrote how farmers planted wheat and barley only to 
discover to their annoyance that some of tho seed 
produced wild oats. Thomas Johnson? in 1633 
reported the occurrence of a grain of oat in an ear 
of wheat, and Ole Worm? in 1655 claimed to have 
geen & rye grain in an ear of barley. 

Most botanists outside the U.S.S.R. aro inclined to 
dismiss all such reports as errore of observation or as 
faked. Judging from the exaggerated nature of 
Ruagian reports and the lack of proper data for an 
evaluation of their claims such a surmise is not 
unnatural. However, if rye grains do occasionally 
ocour in wheat spikes, the only possible explanation 
is that the stigmas of some of the wheat flowers 
become pollinated by rye pollen. In most cases, 
perhaps, such pollen tubes would fail to reach the 
ovules. If they did it is possible that either the eggy 
may be stimulated to develop parthenogenctically ; 
or there is & fusion of the female nucleus belonging 
to the wheat parent with the male nucleus contributed 
by the rye parent, resulting in hybrid progeny ; or 
the male gamete develops ‘androgenetically’ inside 
the embryo sac, seed coat and pericarp of wheat. In 
the third case the offspring would be & haploid rye, 
but if chromosome doubling took place at some stage 
in embryogeny the mature græn would produce 4 
normal diploid rye plant. The so-called ‘conversion’ 
of wheat into barley or oats could also be understood 
as occurring in the same manner. 

Such ‘an is’ is already known to occur in 
Nicotiana and is (560 Mahesh * for references ; 
also Darlington and Mather’), and the work on Crepis 
was done by & Russian botanist, Helen Gerassimova‘. 
Lysenko is either not acquainted with the literaturo 
on cytology, embryology and genetics or 18 unable to 
take this into account because of a blind faith in 
environment. 
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It is hoped that other botanista who see thia note 
will express their opinions on this wheat-rye con- 
version and that meanwhile Russian botanists will 
themselves present a cytological &nalyms of the 
converted wheat or rye plants. 


!Lysenko, T D. Apro 6 (1950) MOM EOS. "New 

Developments er ed of biologion Bpecles", Foreign 
Languages Publmhmg House, Moseow (19061). 

* Karapetian, V. K., Agrobtologa, 4 (1048). 

* Dunn, L C, “Genetios in the Twentleth Century’”’ (1061). 

“Maheshwari, P, "An Intioduction to the Embryology of Anglo- 
sperms” (10950). 

Deng C. D., and Mather, K, “The Elements of Genetics", 
p 88 (1910). 


* Gerassimova, H., Planta, 25 (1086). 


MICRO-MAGNETIC VARIATIONS 
DURING THE SOLAR ECLIPSE OF 
FEBRUARY 25, |952 


By Pros. N. F. ASTBURY 
University College, Khartoum 


db courrenoe this year of a solar eclipse tho 
totality zone of which crossed the magnetic 
equator provided a special opportunity for the 
observation of variations of small amplitude in the 
earth's magnetic fleld. During the Second World 
War, I was able to observe (but not to publish for 
security reasons) variations in the earth’s field in the 
frequency-range 0-005-200 c./s. in northern auroral 
latitudes. In the stress of war-time conditions it waa 
not possible to investigate causes of or possible cyclic 
changes in these vanations, ao that the opportunity 
of examining corresponding phenomena near the 
Magnetic equator, especially during a total eclipse, 
waa particularly interesting. 

The observations planned for the total eclipse of 
February 25 were necessarily very simple, because 
of the short time available for preparations. The 
plan was to observe changes in the meridian horizontal 
component of the earth’s fleld, and the site chosen 
was in the grounds of University College, Khartoum, 
about 5 km. north-east of the centre line of the 
ground totality zone. Through the kindness and 
great expedition of the Royal Naval Scientific Ser- 
vice, recording gear was sent to Khartoum and put 
into working order a few days before the eclipse. 
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The detector used was a coil of about two metres 
diameter, carrying 540 turns, set up in & vertical 
plane with ita axis in the magnetic meridian. This 
was connected to an integrating D.C. amplifier and 
to a low-frequency thermionic amplifier with a 
frequency range of 5-200 c./s. The time-constant of 
the D.C. amplifier and associated circuits was about 
40 sec., 80 that ite response to a sinusoidally varying 
flux was & maximum for changes of about this period, 
falling to about 90 per cent for periods of 6 sec. and 
to about 60 per cent for periods of 200 sec. For 
signals near the optimum period a displacement of 
1 mm. on the recorder trace corresponded to a fleld 
change of 10 gamma. Such preliminary experimenta 
as were possible showed at once that while 16 would 
be satisfactory to work with the D.o. gear in this 
condition, heavy and variable industrial interference 
made the operation of the low-frequency amplifler 
unreliable. For the eclipse work this had therefore 
to be abandoned, but ıt will be set up outaide the 
town later. 

For the eolipee observations, the recorder was run 
with a paper-speed of 1-25 in. per min. to secure high 
resolution. Observations were started half an hour 
before sunrise (0330 hr. V.T., 0530 hr. L.T.) and were 
continued until half an hour after sunset. The record 
showed a marked change in character during the 
eclipse, variations of amplitude about 100 gamma and 
period 20-30 ses. giving way to disturbances of half the 
amplitude or less and of much longer period. The con- 
cise presentation of such & record is a matter of some 
difficulty, and two methods have been attempted. 
In one, the mean square deflexion has been computed 
for every four-minute interval of the record, and the 
resulting curve amoothed. In the other, a mechanical 
copy has been made of the whole record in which 
the paper-speed has been reduced to about one inch 
per minute, the deflexion being at the same time 
amplified about one and a half times. The accom- 
penying chart is & copy of such a reduced record, 
together with the smoothed curve of root-mean- 
square deflexion and the obscuration curve for the 
100-km. level. On the same chart are reproduced 
copies of control records taken on succeeding days at 
relevant times. 

On the day of the eclipse, there is a region of 
minimum disturbance about ten minutes after 
totality, and although the descent to the minimum 
follows in & general way the occultation of the sun’s 
disk, the restoration is prolonged ; and ıt 18 not until 

four or five hours after the 
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Variation in the meridian horizontal magnete fleld of the earth, Khartoum, February]26-28, 1052 , 


à { Last contest, -' 


eg 


fe observations, ionospheric 
recordings were made on 
the same site by Mr. 


ici 





5 ] C. M. Minnis &nd Mr. 
Ires Clarke, of the National 

'] Physical Laboratory, using 

Feb. 6th an automatic recorder of 


N.P.L. design., While the 
full analysis of both mag- 
t netic and ionospheric 
records has yet to be 
completed, there can be 
little doubt that changes 
in the variations of the 
horizontal magnetic fleld 
at the earth’s surface were 
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associated with changes in the ionosphere. It is 
suggested that the magnetic variations are duo 
largely to plasma oscillations in the lower levels of 
the ionosphere. 

Subsequent 24-br. recordings taken with a paper- 
speed of l in. per hr. have shown the existence of & 
marked diurnal effect, together with a curious major 
disturbance about an hour before sunset. It is planned 
to extend the work to include the vertical component 
of the fleld and ‘to make continuous ionospheric 
recordings over the more significant times, and a full 
report will be published elsewhere. [April 27. 


RESEARCH COUNCIL OF ISRAEL 


ANNUAL REPORT FOR 1950-51 


‘HE second annual report of the Research Council 
of Israel, covering the year ended Maroh 31, 
1951, has recently been published*. In place of the 
original five advisory committees, committees have 
now been established for fundamental research 
(including the utilization of the natural resources of 
Israel), chemical industry, textile industry, agricul- 
ture, nutrition, food industry, and building (includmg 
roads). The membership of these committees 18 
given, with lista of publications and research papers 
issued during the year. : 

The work of the Geological Survey has been 
facilitated by the establishment of a palmontological 
laboratory. The search for additional sources of 
water has continued, depositas of peat have been 
discovered and the search for petroleum reserves 
continued. The Citrus Concentrates Producers 
Association completed successful pilot-plant trials on 
& process for the preparation of dry pectin of high 
jelly unita from orange peel without the use of organic 
solvents, and has used ion-exchange resins to obtain 
& completely demineralized sugar from limed 
citrus-peel juice. Research on pectolytic enzymes is 
& major activity in this laboratory, while the Ceramica 
Research Association has overcome difficulties 
experienced in slip casting due to the poor quality 
of the plaster by changing the conditions of fixing. 
The Textile Research Association has continued work 
on the shrink-proofing of wool with acid bramates. 
Medical research has inoluded studies of the mechan- 
ical fragility of erythrocytes in the presence of 
sulpha-drugs and of the intestinal flora of the newly 
born. Biological research has covered ticks and 
oe diseases, vole research and the mode of 
action of germination inhibitors. The hydrochemistry 
of the Sea of Galilee was studied to determine the 
origin of the salte in the Dead Sea, and satisfactory 
yields of naphthenic acids have been obtained by 
oxidation of kerosene containing 18 per cent of 
aromatic acids after removal of the latter with 
sulphuric acid. A survey of the source of raw 
materials for the manufacture of cellulose has been 
undertaken, and & study made of micro-organisms 
responsible for the retting of flax. 

“Building research has done on & number of 
topics which include: & study of the infiuence of 
all types of roof structures and of the effect of the 
design, finiah and material of wall structures on the 
internal olunate; thé efficiency of housing schemes 
for mmmigrants; solar heeting of domestic water 
mam M d March, joel. "Pp. 32. eeoa: Recah Cone of 
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supplies ; and the ageing of bitumen. Dew and water 
condensation in upper layers of soil and evaporation 
from open surfaces have also been investigated, solar 
radiation in the visible and infra-red regions was 
being measured, and field trials made of a number 
of fibre-yielding plants. A study of the population 
dynamics of the Mediterranean fruit fly, Coraitits 
capitaia, was initiated and also of the biological 
factors affecting the yield of legumes, while investi- 
ions of weeds and a study of the nutritional 
ciencies of fruit trees were continued. 


AMERICAN PHILOSOPHICAL 
SOCIETY 


REPORT FOR 1951 


"TEES year book for 1951 of the American Philo- 
sophical Society covers the year ended December 
31, 1951*, and, besides a brief history of the Society 
by E. G. Conklin, biographical memoirs, liste of 
members and the auditor’s report, includes the cus- 
tomary reports of the standing oommitteos on 
finance, the library, meetings, publications and 
research. The report on research, which occupies 
most of the year book, details the ninety-six grants, 
totalling 85,805 dollars, which were awarded from 
the Penrose Fund during the year and gives an 
analysis of the distribution of granta from this Fund 
by subjects during 1949-51. Also detailed are five 
granta, totalling 9,050 dollars, from the E. R. Johnson 
Fund, two, totalling 4,750 dollars, from the J. 
Daland Fund for Research in Clinical Medicine, two 
from the Miclaux Fund, and twenty-eight, totaling 
30,245 dollars, from the Reserve Fund for Post-war 
Expenditures, all of which were for research. 

Among the more detailed of the reporte from 
recipients of grants which are included (arranged 
alphabetically under subjects) in the report, mention 
may be made of that by H. Friedmann on the life- 
histories of the honey-guidee (Indicstoride) and the 
parasitic weaver-birds (Ploceidm) of Africa; 8. M. 
Rose’s study of induction of regeneration in limbs of 
lizards; C. A. G. Wiersma’s investigation of the 
patterns of innervation of the legs in the higher 
crustacea, with special emphasis on the inhibitory 
innervation ; H. E. Evans's taxonomic and biological 
study of the spider wasps of Mexico belonging to the 
sub-family Pompiline (Hymenoptera, Pompilids) ; 
W. Hovanitz’s amphi-Atlantic study of Coltas hecta, 
Oolias nastes and Coltas palamo and J. A. (3. Rehn's 
detailed fleld study of the Orthoptera of tho United 
States. 

G. L. Kreezer reporta on the development of methods 
for, the determination of the components of biological 
systems on the basis of the mathematical analysis of 
transient curves; D. C. Smith on studies in 
Bermuda on the thyroid glands of the parrot fish; 
C. L. Markert on the biochemical basis of cell differ- 
entiation; H. N. Andrews on the anatomy of 
Botryopteris; W. R. Taylor on his survey of the 
marme alge of Bermuda; L. M. Langdon on a 
comparative survey of inflorescence characteristics in 
the Castanee ; and H. P. Hansen on the study of 

ial forest migrations and climate in Western 
and Alaska by means of pollen analysis of 


* American Ptiliosophtoe! . Year Book 19851; oder AA 
1051—Deeember 31, 1961. Pp. 452. (Phlilodelpbia, Pa: 
Philosophical (1 ) 
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peat sections. Reporte are also included of W. H. 
Camp’s study of the relative virulence of beech bark 
disease on the several types of forest beech in eastern 
Canada and Maine; of B. Howe’s investigation of 
caves, shelters and ‘other sites where it is expected 
that Neolithic, Mesolithic and Palmolitbio remains 
are to be found im stratigraphic relation; of E. 
Murray's case study of colour-vision deficiency ; and 
R. B. Singer’s clinical and physiological investigation 
of disturbances of the aci balance of the blood, 
with particular reference to the effects of intravenous 
alkahniring or acidifying solutions. 


METROLOGY LABORATORY OF 
THE COLLEGE OF TECHNOLOGY, 
BIRMINGHAM 


N the College of Technology, Birmingham, the 
Production Engineering Section of the Depart- 

ment of Mechanical Engmeering for the past flve 
years has been developing the teaching of production ` 
techniques, icularly in the fields of machine tools, 
jigs and tool design, and fine measurement. In the 
last-named case, the new Metrology Laboratory of 
the College, which has bean equipped at a cost of 
nearly £5,000, is now complete. 

The functions of this Laboratory are threefold. 
First, it provides studentas with an opportunity for 
undertaking experimental work, and determining fine 
measurements using modern general and specialized 
equipment, the laboratory work being closely related 
to the lecture course. Secondly, the Laboratory is 
intended to provide local industry with an approved 
centre in which may be measured. 
Thus project should be of particular interest to amal 
engineering firms with only limited measuring Werbe a rte 
ment. In order to achieve this aim, the layout 
Laboratory has been supervised by the Metrology Drv- 
imon of the National Phymoel Laboratory, which has 
certifled the equipment provided as satisfactory for an 
approved testing centre. Further, a member 
of the who bas maintained contact with the 
National Physical Laboratory during the development 
stage has qualified to act as the authorized supervisor. 
The gauge testing scheme is an arrangement whereby 
an educational establishment possessing specified 
measuring equipment may undertake the inspection 
of certain classes of gauges on behalf of the National 
Physical Laboratory. Inaugurated by the Ministry 
of Education, the scheme has the rb of the 
Ministry of Supply, and as a it covers 
the same classes of work for the PENN In- 
spection t. The Metrology Laboratory is 
authorized to undertake the inspection of parallel 
plain plug and parallel ring gauges ; taper plain ring 
gauges ; parallel plain gap gauges; taper plain gap 
gauges, and simple plam | height, depth and 
thickness gauges ; el screw plug gauges up to 
4 1n. diameter, of metric and B.A. ees 
of thread ; profile gauges ; and simple angle 

The third function of the Laboratory is st ite 

t, which is in exoess of the reqmrementa of 
the National Physical Laboratory scheme, has been 
deaigned to promote additional facilities for research 
—a relatively new venture, upon which staff members 
are now engaged. These investigations are concerned 
with the study of the characteristics of fine metallic 
surface-finishes with reference to mechanical methods 
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of production, which has led to further studies of the 
uence of surface finish on friction and wear. 

The Metrology Laboratory is electrically heated 
and thermostatically controlled at 68° F. (20? O.). 
Fluorescent lighting is installed. The majority of the 
equipment, which is almost exclusively of British 
design and manufacture, has generally been pur- 
chased; but certain firms have presented apparatus 
to the College. Apart from the essential standard 
gauges and measuring tools, the equipment includes 
measuring machines for the determination of errors 
in screw threads, including optical projeotion appar- 
atus; &@ 7-30 in. end-measuring machine with 
&ooeBsories ; and a taper diametar-measuring machine, 
all of which aro based on National Physical Laboratory 
designs. Comparstor-type measuring equipment 
pure gram mechanical, electrical, pneumatic and 

ical forma of operation are available. The issue 
“A tance Test Charta for Machine Toole”, 
y the Institution of Production Engineers, 
published in collaboration wıth the Institution 
of Mechanical Engineers, has led to the provision of 
equipment necessary for machine-tool alignment-toete. 
This includes optical instruments such as the 18-in. 
‘Microptio’ auto-collimator, reading directly to 0-5" 
of arc, and an alignment telescope and target, reading 
to 0:0005 in., both manufactured by Messrs. Hilger- 
Watts, Ltd. A standard ‘Angle-Dekkor’, reading to 
I’ of are, is also available. 
for p 
structed m the Laboratory, but work of an advanced 
nature is carried out on standard machines in the 
various machine-tool laboratories. A tool-room mioro- 
scope with accessories, by Messrs. Cooke, Troughton 
and Simms, Ltd., has been provided for the measure- 
ment of angles, thread forms, lmear displacements, and 
for the comparison of enlarged projected images. 

Surface-texture measurements may be carried out 
using the latest Taylor Hobson ‘Talysurf’ Model 3. 
This machine measurea the roughness of surfaces by 
traversing & stylus across the surface and electrically 
amplifying ite movements. The result of the examin- 
ation may be shown in the form of & graph indicating 
the nature of the surface undulations. Alternatively, 
&n average number may be recorded mdioative of 
the degree of roughness. A model of the well-known 
‘Tomlinson’ mechanical surface-recorder, in which a 
trace is made on a smoked glass, provides an 
alternative method of surface measurement. 

As the Laboratory is for the use of senor gtudenta 
taking the craftaman’s course, a8 well as for studente 
in advanced professional courses, apparatus in the 
form of gauges in common use has been constructed 
for examination. All experimental work is based on 
instruction sheets giving details of the equipment to 
be used and the procedure to be followed. The theory 
underlying the particular t is also shown. 
Students prepare full records of all work done and 
are expected to develop logical conclusions. In the 
case of direct measurement, particular emphasis 18 
laid on the errora of determination. The spplication 
of British Standard specifications is an important 
aspect of the lecture work. Copies of pertinent 
specifications, and other relevant publications, are 
available in the Laboratory, and students are urged 
to study them with reference to the apparatus bemg 
used. In conclusion, it is not suggested that the 
development of metrological studies in the College is 
now complete; on the contrary, it ia hoped that 
future developments will allow the work to expand 
considerably. 
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LETTERS TO THE EDITORS 


The Bditors do not hold themselves responsible 
for opinions expressed by thoir correspondents. 
No notice is taken of anonymous communications 


Selection of the Genetic Basis for an 
Acquired Character 


THs experimental results reported recently by 
Prof. C. H. Waddington! seem to make explicit m an 
important way, what some zoologista, not professional 
geneticists, may have felt for long as something 
unsatisfying in many of the translations of evolution- 
ary problems into Mendelian terms with which we 
are all familiar. He has reminded us once more that 
artificial selection, and so by p tion natural 
selection, acts upon animals having ities, such as 
croasveinlessnees, and not upon genes. He has shown 
that there are more genetic ways than one of being 
a oroesveinlees fruit-fly, and that, if croasveinleasness 
is selected for, then crossveinleasneas will become 
established in a relation to the underlying genetic 
structure about which it is not clear that anything 
can in principle be i . 

This most signi t work seems to point once 
more to an elament of insecurity in those a eg 
to the evolutionary problems of biology which by 
implication or stetement rest n the belief that 
theo problems would be solved if we knew all about 
the distributions of genes in populations through 
time. Prof. Waddington has shown that again in 
his example the relation between. the gene and the 
character is of just such & kind as will not enable us 
to say anything at all about genetic mutation-rates, 
or, indeed, genetic situations in any sense, in ee 
tions of which we know only the appearance ugh 
time. May it not also be true that this relation is 
of such a kind as will not enable us to say anything 
at all about the appearance through time of a popula- 
tion of which we know Pai the E A DT 
Have we not been forced to &sanbe to the genes 
quahties and potentialities which impair the bio- 
logical relevance of any knowledge of them to which 
we oan in priheiple attain? Part of the population 
of croasveinleas flies at Edinburgh baa the 

etic besis of its crossveinlessness; but could 
ture workers, examining them dead, in principle 
know this? A genetic situation at Edinburgh has 
become established by selection, in a relation (sup- 
posedly new) to crossveinlessness ; but could future 
population genoticists, seeking to calculate what 
must have been the frequencies of all genes in Edin- 
burgh, have said anything about the way in which 
this would happen, or about the new relation which 
was to be established ? Posible future positions in 
& game of chess can be predicted from & given 
position, but only, in any practical sense, if the rules 
are kept. If a pawn can become a queen we must know 
what makes it & queen: for example, arrival at a 
certain place on the board. Procedural difficulties 
geam likely in making a prediction if what makes a 
pawn into & queen is ite relation to other pieces and 
the necessity that white should win. 

Much important recent work has given us & view 
of the widely differing rates of change through 
geological time in different groupe of animals. Prof. 
Waddi m has surely reinforced the impropriety 
of saying, and still more of implying, that this 
information is information about genetio change, 
whether by mutation, recombination, or of any 
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other kind. We may not say that lampehella have 
low ratea of genetic change; we may only say that 
they look alike through long periods. Whether or 
not the success of a lampehell now is in any intelligible 
sense & consequence of the same genetic situation 
as made a lampeahell similar to look at, and appar- 
ently equally successful, in different conditions a long 
time ago, is simply unknown, and now looks a little 
more unknowable. Perhaps Prof. Waddington has 
made us understand that to ask such a question is 
not sensible, and to answer it vain. 

It may perhaps be urged that Prof. Waddington’s 
example is exceptional, and that possibly argument 
from, for example, the homology of mutations, may 
show tbat, in general, characters are, have been, and 
will remain, ‘due’ to genes in a way that will justify 
translation of thought about populations into thought 
about genetics, and vice versa. But is this now, 
remembering again the warning of Harland’, that 
"there are as many ways of making petal spot as 
there are species’, more than a gratuitous judgement ? 
Does it even save the phenomena in a Ptolemaic 
sense ? Does it really save anything ? Does it not 
rather reduce the Mendelian concept to tinkli 
symbols in where they may not be 
the most appropriate ? 


Department of Zoology, 
University College, 
Hull. May 18. 
1 Waddington, Nature, 100, 278 (1062). 
"Harland, Proo, Seventh International 
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_ Recent Echo Sounder Studies 


Hopason! has shown that shoals of several species 
of fish give rise to traces on echo-sounders, and that 
a species may be identified by the shape of its trace. 
Echo-sounder records taken more recently by research 
veasela of this and other laboratories have shown that 
traces can be caused by an increasing variety of 
organisms covering & wide range of sizes, and that 
physical discontinuities 1n the water column are often 
associated with pronounced traces. For example, in 
August 1951 traces were obtained over & wide area 


- off Whitby by the R.V. Platessa, using a Marconi 


pounder. They were found to be at a depth correspond- 
ing to that of & sharp thermocline, and small whiting 
about 3 in. in length, large meduss, herring and 
Ammodytes larve were caught with & pelagic trawl 
at the depth of the trace. As the thermocline per- 
sisted outaide the area in which the traces were 
recorded, the echo could not have been caused by 
the thermocline itself. 

At about the same time, the R.V. Ernest Holt, 
working in the neighbourhood of Hope Island in the 
Barents Sea, found up to five simultaneous, relatively 
thm, horizontal traces in the upper 40 fathoms. 
These echoes persisted through other dense traces, 
which were associated with fish and other organisms ; 
their depths coincided with those of marked tempera- 
ture gradiente obtained on bathythermograph 
records; and they exhibited oscillations due to 
internal waves. The traces were obteined on a Kelvin 
and Hughes M .S.24 30-kc. sounder using & 1,500-volt 
output and & amplifloation, and 6n a Kelvin 
and Hughes M.9.21b 10-kc. sounder with a 2,000-volt 
output and a similar amplification. Similar traces 
were also recorded off southern Spitebergen, where, 
as in the Hope Island area, relatively warm Atlantic 
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water and cold Arctic water meet and give mse to a 
marked but complicated layering of the water. The 
nature of this hydrographical structure and the 
multipheity of the traces suggest that the echoes 
could not have been caused entirely by planktonic 
organisms. Joseph" has shown, however, that sharply 
demarcated zones of high turbidity may exist in the 
sea. In the absence of more direct evidence, such 
factors cannot be excluded, and the traces cannot be 
attributed entirely to the structure of the water 
column. Further work is planned to determine the 
cause of these traces. 

Hodgson and Richardson? have demonstrated the 
value of the echo-sounder as a means of studying 
shoal behaviour under varying stimuli. Traces 
obtained by the R.Y. Ernest Holt suggest that sensi- 
tive echo-sounding equipment may also be used for 
studying the reactions of single fish. Single live cod 
of mean length 80 cm. were released from the lee rail 
and followed to 60 and 35 fathoms depth using full 

on the 10-kce. and 30-ko. sounders respectively. 
Biv las derie wero obtained unie ai Aea Cod; from 
which the air bladder and all tissue that might trap 
air had been removed. The sea was calm, but strong 


Vertioal temperature profile as recorded by the bathytharmograph superimposed on the 
eoho-sounder record 
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tidal streams wore experi- 
enced; and it 1s not known 
whether the cessation of 
the traces at the depths 
stated above was due to 
the movement of the fish 
out of the sound cone 
or to the return signal 
strength of & single fish 
bemg below the threshold 
E of sensitivity of the in- 
struments. Comparisons 
2 between the depths to 
% which cod could be re- 
` corded on each of the 
2 two frequencies cannot be 
made because of the dif- 
ferent output 
machine. 
Some of the live fish 
were seen to halt at the 
‘discontinuity trace’ for 
a short time—one or two 
EE i minutee—before continu- 
ing their deeoent. This 
reaction was not invari- 
able and requires further 
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of each 


10-ke. Heho-sounder record from seme cume showing traces of individual ood, each of approximately 80 om. length 


investigation. It was observed. when the temperature 
discontinuity was of the order of 3? C. in 10 ft. x 
G. C. TROUT 
A. J. LEE 
I. D. RICHARD8ON 
Fisheries Laboratory, Lowestoft. 
F. R. HARDEN JONES 
Department of Zoology, 
Cambridge. 
1 Hodgson, W. O., Fish Invest., Ser IT, 17, No. 4, London (1960). 
! Joseph, J, ere qi Z., 8, No. 09 (1050). 
"HORT and Richardson, I. D., Fish Invest, Ber. II, 17, 
2, Tondon (1040) 


Trematode Life-Cycle enacted in a London 
Pond 

Ir is well known that the larval trematode 
“Diplostomum volvens Nordmann, 1882" may cause 
impaired vision, and even blmdnegs, m certain. flahes. 
Rushton! and Baylis* have reported the presence of 
this diplostomulum in the eyes of rainbow trout in 
Britain. The preeenoe of 20-40 parasites in the lens 
of each eye may favour completion of the life-cycle, 
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because the flah then falls.an easier prey to water 
birds. The definitive hosta of this trematode, 
Diplostomum spathaoeum (Rudolphi, 1819), are various 
species of gulls, and the usual location is the intestines’. 

The eggs of this trematode hatch in water and the 
forthcoming miracidia penetrate water snails, gener- 
ally Itmnaa stagnas, giving rise to colourless 
SporocyBte from which the fork-tailed Cercaria O 
Bzidet* emerge and promptly leave the snail. These 
pelagic larvæ float at various levels in the water in a 
highly characteristic posture; the furcal rami are 
divancated and held uppermost, and the proximal 
region. of the tail-stem is flexed so that the elongate 
body is held almost parallel with one of the rami. 
The cercarie come in contact with fishes by chance, 
and after penetration they lodge in the eyes, getting 
into the lenses. Gulls obtain the trematode by 
devouring infected fishes. 

I have recently observed that the entire Life-cycle 
of Diplostomum spathacsum is bemg carried out in 


and on & very small, gravelly pond m London, not ` 


more than four miles from Charing Cross. The pond, 
often used for sailing model ships, contains much 
blanket-weed, decomposing leaves and other jetaam, 
and it accommodates various ducks and gulls. From 
it I obtained many large Limnaa pereger, most of 
which were heavily infected with trematode larve, 
double and triple infections being fairly common. 
The presence of dead and dying snails testifies to 
the intensity of the infections. By isolating living 
snails I have obtained daily several broods of cercarue 
of stylet, fork-tailed and echinostome types. The 
fork-tailed larv& were readily identifled as Cercaria C 
Szidat, a study of which enables me to confirm most 
the behavioural characteristics outlmed by Szidat* 
in Germany and Weeenberg-Lund' in Denmark. 
I have also noted the marked pathogenic effect of 
this cercaria on fishes. 

Nearly every one of thirty three-spined sticklebacks 
more than 2 om. long taken from this London pond 
had about twenty Phyllodistomum folium (v. Olfers, 
1817) ın the ureters and twenty to forty ''Diplo- 
stomum volvens" in the lens of each eye. The re- 
infection of some of these fishes with Cercaria C 
revealed within a few hours both well-developed 
diplostomula and tailless cercarie in the eyes. Such 
muxed infections as this illustrate the fact that the 
type of metacercaria which we call the diplostamulum 
undergoes considerable development in the fish host. 
The metacercari# of a trematode such as Fasciola 
hepatica which encyst on herbage in the open do 
not develop further until they are taken in by the 
definitive host. At the other extreme, as ıt were, the 
metacercaria of Diplostomum spathaceum, which are 
nourished at the expense of lens tissue, develop a 
completely transformed fore-body, which comes to 
have all the characters of the adult's body, and a 
rudimentary pouch-like hind-body which reaches full 
size in the final host only after the gonads have come 
to full development. 

In my ents, which wil be reported fully 
elsewhere, have determined that panetrating 
Oercartos C kıl mimnows, goldfish, common carp, 
bitterling carp, tench, stone loach, perch and small 
sticklebacks overnight, ond tadpoles within fifteen 
minutes. The fact that a few hundred cercaria 
(which 1s only a fraction of the daily emission from 
one snail) wil! kill half a dozen fishes ilustratea the 
intense pathogenic effect. From the eye of one 
minnow exposed for only a few hours to Cercaria C 
I have recovered nearly two hundred metacercane. 
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The crucian carp seems to have greater powers of 
resistance than other fishes used in these experi- 
ments, but ıt cannot withstand three successive 
infections at two-day intervals. The nature of this 
severe pathogenicity is being investigated. Ono 
suggestion regarding the death of fishes i8 cerobral 
hemorrhage caused by penetrating corcarism. 


BEN Dawzs 
Department of Zoology, 
King’s College, 
London, W.C.2. 
Apru 5. 

1 Rushton, W., Nature, 140, 1014 (1937); 141, 280 (1035) 
1 Baylis, H. A., Proc. Linn. Soo, Lord., 181, 130 (1030) 
* Dawes, B., “Ihe Trematoda” (Camb Univ. Pres, 1046) 
1 Bxkdat, LL, Zool. Amr., 68, 803 (1024). 
*Sxidot, L, Locl Anr., G1, 249 (1024). 


* Wesenberg-Lund, C. 


D. Sknficr, 
Natury. Math. Afd., Ba ii 


Dens. Vidensk. 
2 9, 5 (3), 151 (1984). 


Moonlight and the Pregnancy of Malayan 
Forest Rats 


Durg the past four years, records have been 
kept of the state of pregnancy of a number of 
rate and squirrels of various species collocted and 
kolied in connexion with scrub-typhus investigations. 
While studying the relation between rainfall and 
breeding season!, it was found that the rates of 
pregnancy of the nocturnal forest rata showed a bi- 
monthly rhythm which appeared to be in phase with 
the moon, and which suggested that the greatest 
number of conceptions occurred near the time of 
full moon. 

To investigate this further, the distribution of 
intra-uterine litters in the lunar month was cal- 
culated. Litters were classed as ‘young’ or ‘old’ 
according to whether the mean weight of the em- 
bryos was below or above the median of such weights 
for all litters of that species. There 1s somo evidence? 
that, although intra-uterme mortality occurs, ıt 
affects individual embryos rather than whole litters ; ' 
and if the loss of littera oan be neglected, then the 
median (that is, the central) value for all litters will 
be the beet estrmate of the value at the mid-point 
of intra-uterine life. We do not know the gestation 
period for any of these animals, but by analogy with 
other members of the same family (white rat, black 
rat, white mouse, wood mouse, deer mouse, vole?) it is 
likely to be about twenty days, 80 we shall probably 
not be far wrong if we allow ten days for the lifo of a 
‘young’ embryo and & further ten for tho ‘old’. 

The dates on which the various littera wore exam- 
ined were then recalculated on a lunar calendar, as 
number of days from the new moon, and the results 
were grouped for the whole period for nearly four 
years. The result for one of the giant rats, Rattus 
millert, is shown in Table 1, grouped by five-day 
periods. There is, in fact, an excess of ‘young’ littere 
in the middle of the lunar month and excess of ‘old’ 
ones at the end; but the numbers involved are too 
small to eliminate the possibility of such differences 


Table 1. Numbers of 


and ‘old’ litters of a forest giant rat, 
Rattus mulleri, by 


pads of the luner month (new moon = 


1, full moon = ¢, 16) od i dui ee whole period Apnl 1048- 
Lunar dates 1-5 6-10 vid 16-20 21-25 26-30 
‘Ok’ 2 1 1 0 4 4 
Youg’ 3 0 2 4 0 3 
Total 6 1 3 4 4 7 


74 
Table 2. Same information as Table 1 consolidated for forest rats of 
the species R. millen, R. saberus, R. wckieheads and R. rettws jalorensu 
Lunar dates 1-5 6-10 11-15 1680 31-25 | 26-80 
‘old’ 10 10 8 8 16 21 
Young’ 12 12 16 14 5 18 
Total 22 22 924 22 20 uM 


r= 107 P < 001. 

being due to random variation. In Table 2, therefore, 
similar resulta for 144 ens of the four most 
common species of rat from the forest, R. mailleri, 
R. sabanus, R. whiteheadi and R. r. jalorensis, are 
grouped. Since the classes ‘old’ and ‘young’ have 
been chosen to make them equal, and smoe sampling 
in the trapping register shows that the numbers 
examined in each period of the lunar month have 
been approximately equal, the number of litters 
expected m each box of the table is the same, namely, 
twelve. For the first two periods this is approximately 
true, for the next two there is an excess of ‘young’ 
litters, and for the last two a similar exceas of ‘old’ 
litters. A y*-test gives a probability of lees than 
1 per cent that such differences are due to ohanoe 
variations. . 

As ẹ litter spends some ten days in the ‘young’ 
group, ib is evident that there must be a burst of 
conceptions in the period immediately before the 
full moon, roughly coinciding with the sudden in- 
crease in effective moonlight which occurs at about 
the tenth of ‘the lunar month. 

That this phenomenon i8 lhkely to be a direct 
effect of the moonlight w shown by similar figures 
for the diurnal squirrels trapped in the same localities 
(Table 8). The numbers are rather amaller and have 
been grouped by ten-day periods ; but it is clear that 
they do not differ gi cantly from the expected 
equality, whereas they do differ sharply from the 

which would be expected on the basis of 
Table 2. The probebility that they differ from the 
proportions of Table 2 by chance variation alone is 
lees than 2 per cent. Evidently the squirrels are not 
affected by moonlight, as would be expected of 
diurnal animals. 


Table 3. The same information, but grou by periods, for 
the common diurnal forest squirrels, onpa by ten-day p 0O. mgro- 
wiiztus and O. camcepe 
Lunar dates 1-10 11-20 £1-80 
‘Old’ 11 9 8 
‘Young’ 11 10 
Total 16 18 
L = 1:43 P = 06 


the same period, 284 Progne house rata 
(R. r. diardi) were examined (Table 4). Here there is 
the same tendency as with the forest rate, but to & 
much lower degree. The probability that the difference 
from equality is due to chance is between 5 per cent 
and 10 per cent, a level of significance below the con- 
ventional standard. ‘This result agrees with the 
suggested effect of moonlight, mince house rate are, 
presumably, osed to it far less than are forest rats. 

It seems probable, therefore, that ın the nocturnal 
rats tho onset of the period of bright moonlight near 
the time of full moon has some stimulsting effect on 
conception. There are, no doubt, other examples of 
this or related phenomena which I have not heard 
about. I should be most interested to know of any 


Table 4. The same information, by fivoday periods, for the house 
rai, Rattus ratius dard, from the town of Kuala Lumpur 


Lunar dates 1-6 6-10 11-15 16-20 21-25 26-80 

‘Old’ 23 30 20 24 26 19 

‘Young’ 26 23 32 20 19 22 

Total 49 63 52 44 45 41 
z = 103 P = 0-07. 
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other observations which may provide some ex- 
planation of the phenomenon. 


J. L. HARBISON 


Colonial Office Research Unit, 
Institute for Medical Research, 
Kuala Lumpur, Malaya. 
Jan. 24. 


1 To be published m Bull. Ress Mus, Singapore. 

1 Proc, Fool, Soo., Lond., 121, 678 (1951). 

*'U.F.A.W. Handbook on the Care and Management of Labora 
Anmmel’’ (Landon, 1947). nid 


Environmental Temperature and the 
Glycogen Content of the Frog's Liver 
f (Rana temporaria) 


Ir has been generally concluded by previous 
workers that tho glycogen oontent of the frog's . 
liver in the autumn increases steadily as the season 
advances!. While this is probably true for the female, 
examination of the resulta for liver glycogen estima- 
tions made on fourteen samples which were caught 
between August and early December in 1948, 1949 
and 1950, ahowed that this is not the case in the 
male frog. 

Sometimes relatively low values were found in 
November and unexpectedly high concentrations in 
October. Some of these samples had been kept for 
three to flve days in a tenk-room at approximately 
atmospherio temperature, while others were actually 
killed in the fleld and tho livers frozen in solid carbon 
dioxide for subsequent analysis in the laboratory. 
The temperature of the environment was recorded in 
each case, and it was found that when this was plotted 
against the mean glycogen content of the lrvers of 
the male frogs in the samples, the above-mentioned 
anomalies disappeared. This can be seen from the 
accompanying graph, where the observed points all 
lie reasonably close to a regular curve. Statistical 
analysia of the resulta shows a very significant 
correlation between glycogen content and tempera- 
tare (r = — 0:984). From the graph ıt can be seen 
that the region of most rapid change hes between 
12° and 17° C., as the slope of the curve decreases 
at lower temperatures. Glycogen attains ita new 
level in the liver quite rapidly following a change of 
temperature. For example, on Nov 19, 1948, 
five male frogs were killed after being in captivity 
and unfed for three days. The temperature when this 
group was killed was 15-5°C. and the mean liver- 
glycogen content was 8:0 + 0-49 per cent. On the 
following two days, when the average tem ture 
had fallen to 10-5? C., six more males from the same 
sample gave & mean of 14-4 + 0-55 per cont. Despite 
the small sample numbers, this difference is highly 
significant (P < 0-001). The mam temperature 
change ocourred during the night of November 19, 
and the liver-glyoogen content had reached ita new 
level on the morning of November 20. 

This relation between liver-glycogen content and 
temperature is apparently peculiar to the male and 
restricted to the period August to early December. 
In January, for example, a high glycogen content 
appears to be maintained despite a rise in tempera- 
ture, unless precocious sexual activity supervenes, 
when the glycogen disappears quite rapidly even at 
low temperatures’. In the case of the female the 
amount of glycogen in the liver is low in A and 
September, and high in October, No r and 
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of male frogs, on the dates indicated, Fito agatnst D 
temperature of the external environment 


December, there being no obvious relation with the 
recorded temperatures. For example, in one Beptem- 
ber sample, the females contained 2:8 per cent liver 
glycogen at 15-5° O., while an October sample showed 
9-5 per cent at 16-0° C. It would seem, therefore, 
that not only is the maximum glycogen content 
attained lower in the female!, but algo that it 18 not 
thermolabile. 

It seems possible that the site of this action of 
temperature 18 at the level of the liver cella themselves, 
since adjustment of the liver-glycogen content takes 
place so rapidly. There may, however, be changés 
in the general endocrine system, perhaps of the type 
envisaged by Kepinov*, occurring about the middle 
of August and December. A problem which stall 
requires elucidation 18 the nature and source of the 
precursor of the not inconsiderable quantity of 

lyoogen which appears in the hvers of fasting male 
frogs without there being any regularly associated 
changes in the blood-sugar level. Experimental work 
on the action of temperature on glycogenolysis is at 
present in progrees in this Department. 


C. L. Samra 
De bt of Zoology, 
University of Liverpool. 
Feb. 22. 


! mith, O. I, J. Ea». Biol., 98, 412 (1950). 
1 Keptnov, L, Bull. Soe, Chum Phol, 89, 252 (1047). 


Presence of Ferritin In a Marine 
Elasmobranch, Scyllium canicula 


FxmRarrIN has been isolated in the orystalline state 
from various organs of man, horse, pig, jackal, rat, 
mouse and guinea pig. On the other hand, the 
characteristic have not been obtained from 
the tissues of the ox, sheep, deer and chicken. In the 
liver and spleen of the latter animals there is present 
some non-hsmin iron and some ferric iron bound 
to & DE component; but no crystals of ferritin 
are obtained with cadmium sulphate. Data on the 
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distribution of this protein on the roological scale are 
not complete; since it has an important function in 
the metabolism of mon, knowledge of ita presence 1m 
other organisms would be very valuable. 

We have observed in the liver of a marine elasmo- 
branch, Soylsum canicula, the presence of & protein 
containing non-hemin iron. The iron 1s present as 
ferric: iron reducible to ferrous, like that of ferritan, 
with sodrum dithionite. Applying the techniquo of 
Graniok!, we have obtained dark red orystels in the 
form of ootahedrons, isotropic under the polarizing 
mioroecope. 


a. iar 


f o 








The liver was homogenized in a Waring blendor 
with two parts of water (w/v) because of the high 
content of glycerides. The crystals show the char- 
actematios and properties of those of ferritin. Apart 
from the liver, we have also obtained the same 
orystels from the intestino, although we have not 
succeeded m obtaining them from the spleen, per- 
haps becauso there is too small a quantity. The 
presence of ferritm m the liver and intestine of this 
elasmobranch suggesta that the metabolism of iron 
in this animal is analogous to that in the animals 
listed above. Attempts to obtain arystala from tho 
liver of teleostean fish have proved unsuccessful. 


Gronaro TEock 
Istituto di Fisiologia Generale, 
Romas. 
Jan. 12. 
1 Granick, 8., J. Biol Chem, 148, 451 (1042). 


A New Species of the Mystacocaridea 

(Crustacea) 
numerous microscopic 
dc back by the Lund University Expedition 
to e during 1948-49 was & new species of the 
sub-class Mystecooaridea, established by Pennak and 
Zinn! &nd reoently discovered also in Europe by 
Chappuis, Remane and Delamare Deboutteville’. 
The species waa obtained in the Paciflo near the 
Island of Guafo in lat. 43° 33’ B., long. 74° 48’ W. on 
coarse sand in a depth of 25 m. 

A comprehensive description of the new species, 
which angs to the genus Derochetlocaris Pennak 
and Zinn, and its general anatomy, will appear in 
the reports of the expedition’. 


Awona the Crustacea 
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The head dorsally has what appears aa a segmental 
border delimiting the part containing the proto- 
cerebrum (the so-called “rostral plate" of Pennak 
and Zinn) from the remainder of the cephalon. I 
consider this as a secondary development and not as 
a sign of & primitive segmentation of the acron 
(cf. refs. 4, 5). The antenne, probably also the 
maxillulà and the maxillm, have a three-segmented 
protopodite, the mandible a two-segmented one.- The 
occurrence in particular of two segments in the proto- 
podite of thé mandible—by far the most primitive 
found throughout the Crustacea—contradicts the 
opinion of gregis that an unsegmented proto- 
podite should be regarded as a primitive condition 
(cf. refs. 7, 8). 

The nervous system is very primitive, although 
the peculiar position of the protooerebrum, deuto- 
cerebrum and tritocerebrum, which are widely 
separated, is probably due to the unusual shape of 
the acron. Anteriorly the saron is deeply cleft and 
each fronto-lateral projection carries two sets, the 
nerve fibres of which can be traced to their entrance 
into the protocerebrum. On the lateral ins of 
ibo ase oarra: cue taller asta Ae torvo Ab 
which can also be traced to the protocerebrum. The 
four anterior sete are interpreted as probably 
representing the medial, originally unpaired, frontal 
organ, the nerve of which is always paired’, the 
lateral ones as the paired (dorsal) frontal organ. There 
are generally two eyes of nauplius type at the base 
of each of the frontolateral projections, one situated 
more dorsally than the other. Probably the medial 
element of the nauplius eye has split into two which 
have gone one to each side together with the lateral 
element of the respective side. The splitting of the 
medial frontal organs and nauplius eyes is probably 
caused by the deep cleavage of the acron. The 
eee ee e 
cesophageal commissure. The ganglion labrii is very 

. Throughout the ventral nerve chain the 
longitudinal connectives are free. ‘There is a free 
tritooerebral commissure and in each of the following 
segments a double free commissure is present. The 
ganglia touch in the medial line but without coalescing. 
The ventral chain is much more primitive than that 
of any other Crustacea, bag tices the Phyllopoda (for 
example, Triops) which it closely resembles. 

The intestine resembles that of the Harpacticoida’. 
The stomodsum is very long and with a chitinous 
intima, the midgut begins in the hind part of the 
cephalothorax with an area with large, apparently 
secretory cells and is ahort and wide ; the proctodaum 
occupies at least half the length of the abdomen. 
No oseca were observed. 

The sexes are separate as in the European species’. 
In both sexes I have found the genital pore on the 
ventro-lateral side of the fourth segment (counting 
the segment as 1), that is, I have seen 
the opening in the hypodermis but found no external 
pore. I have never seen more than one gonoduct and 
in three males and two females investigated it opens 
on the right side. The '*yolk sac” of Pennak and Zinn, 
interpreted by Armstrong" as a spermatheca, un- 
doubtedły represents a vitellarium. The yolk in 
immature females is formed by disintegration of cells 

probably from the posterior part of the ovarium. In 
mature females it is filled by eosinophile granules and 
surrounded by a membrane. The eggs, which are 
few and large, are obviously nourished by means of 
diffusion. of dissolved substances. The testes are 
large, occupying most of the dorsal part of the male 
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Hoe aion Although there ig bay one ductus 
deferens, the testes aro obviqualy of a: paired origin 
and are provided with two lo dinal series of brbad 
lobes. Sperm is produced in large quantities. There 
are no spermatophores. No copulatory organs have 
been observed. 

With Pennak and Zinn! and against Armstrong", 
I mamtain that Derochetlocaris. cannot be referred 
to the Copepoda, but that a taxonomical group of 
the same order as the Copepoda must be created 
for it. The Entomostraca being ruled out as a natural 
group, the M dea obtain the status of 
a sub-class. From their nearest relatives, the Cope- 
poda, they differ mainly in the greater primitivenees 
of the mouth parta, the location of the genital 
the primitive structure of the genital organs and the 
nervous system. With regard to the latter “organ 

systems, they approach the Phyllopoda or, rather, a 

prunitive Crustacean type. In several 

respects they are more advanced than the Phyllopoda. 


Enrk Dani 
Zoological Institute, 
University of Lund. 
Jan. 29. 
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Amino-acids in Legumes 


IN the course of analyses of vegetable foods with 
the view of evolving an entirely vegetable dietary 
which would be optimal in respect of protein, determ- 
inations of esential amino-acids were carried out on 
two legumes, Mysore dhal or lentil (Lens esculenta), 
and green gram or mung (Phaseolus vulgaris, Rox- 
burgh). The determinations were carried out by 
microbiological assay. Leuconostoc mesenteroides and 
Streptococcus faecalis were used with various media! 
in the assay of lysine, methionine, isoleucine and 
phenylalanine, and Streptococous fæcalis in the assay 
of valine, leucine and threonine. 

In view of current interest in the substitution of 
vegetable products for animal foods in nutrition’, 
this preliminary communication may be of interest. 
Figures for Phaseolus vulgaris L. and soya bean 
calculated from published data are included for com- 
parison. 
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Details of these investigations will be published 
elsewhere. 

. N. G. Baprist 
Biochemical Laboratory, 
Department of Physiology, 
Faoulty of Medicine, 
University of Ceylon. 


Jan. 8. 
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Serological Properties of Human Blood 
Group A and B Substances 


Durina the course of the isolation and character- 
ization of the human blood group B substance from 
some ovarian cyst fluids, it was observed that certain 
fractions of the mucoid materials obtained were 
relatively inactive in the usual iso-agglutination 
inhibition teste using naturally occurring B-agglutinin. 
The materials were, however, found to possess high 
activity when similarly assayed against human im- 
mune anti-B sera, which arose as & consequence of an 
incompatible transfusion or as & direct result of im- 
munization with human group B substance or through 
an injection of horse serum. Rabbit immune anti-B 
sera which were produced by means of an artifloial 
antigen made from human blood group B substance, 
and the serum of & chicken which contained a potent 
anti-B agglutinin after immunization with Shigella 
shiga and absorption with O and A cells, were also 
found to behave as did the human immune anti-B 
reagents. In these experimenta, in which saline alone 
was used as diluting medium, all materials which 
inhibited the naturally ocourring f-agglutinin also 
inhibited the immune anti-B sera. 

Tho B substances ın the AB materials isolated 
from threo cyst fluids obtained from ‘secretors’ be- 
longing to group 4,B behaved as did the selected 
mucoid materiala mentioned above, and were found 
to possess negligible activity when tested with natural 
B-agglutinin but were highly active when tested 
against immune anti-B sera. 

Materials with these reatricted serological char- 
acters can be produced artifleially from an essentially 
homogeneous human group B-substance (nitrogen, 
58 per cent; fucose, 18 per cent; hexosamine, 
20 per cent), which inhibits, at a dilution of 1 in 108, 
two to three completely agglutinating doses of either 
the natural B-agglutinin or the ummune anti-B sera, 
by heating in an autoclave & l per cent solution of 
the purified B-eubetanoe in borate buffer (pH range 
7:1—8-0) at 120° for about 45 min. Other weakly 
alkaline buffers within this pH range can also be 
employed. The B substance in fresh human aalive is 
similarly changed serologically after heating under 
these conditions. 

The modification in serological properties of a group 
B substance which before treatment reacts with both 
natural and immune anti-B agglutinin is associated 
with a loss of viscosity and with the development of a 
capacity to give an ‘N-acetylglucosamine’ colour 
when treated with Ehrlich's reagent!. After heating 
under the conditions described, about 20 per cent 
of the material 18 found to diffuse through a 'Cello- 
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phane’ membrane, and the diffusible material con- 
tains the whole of the chromogen and shows the 
changed serological character. The ahromogen is not 
associated with the serological activity, however, 
since ıt is soluble in ethanol whereas the serologically 
active component of the diffusate 18 insoluble in this 
solvent. The indiffusible portion of the mucoid is 
found to possess a somewhat higher nitrogen and 
L-fucoge content than the orginal material. Both 
the serologically active diffumble and indiffusible 
components react weakly or not at all with natural 
B-ser& but show full activity when tested against 
Immune anti-B agglutinin. 

The serological specificities of human B- and rabbit 
anti-B sera have been studied in considerable detail’, 
and it appears that human f-agglutinin contains two 
componente, B, and B, and sometimes & third agglut- 
inin designated B,. Human group B erythrocytee 
contain receptors B,, B, and B, corresponding to the 
three kinds of agglutinin, whereas rabbit red blood 
cells possess the specific receptors By and B, only, 
and therefore in this species B, agglutinins alone can 
be formed. We have examined, by the methods of 
Friedenreich and With, some of our natural and 
immune human sera and have found that, regardless 
of whether or not our natural sera contain f,, they 
are not mhibited by the selected mucoid materials 
or by the artifleially modified B substance. The 
resulte suggest that the serological behaviour observed 
for the B substances is not related to the agglutinins 
8, Ba and B, but is associated in some way with the 
normal or the mnmune character of the agglutinin. 
By postulating a further ‘partial receptor’ in the B 
specific complex, the antibody to which 1s found in 
human immune and animal immune sera only, our 
observations can be brought into line with the earlier 
views. This additional partial receptor 1s presumably 
more stable to the action of alkali than are tho 
structures associated with the characters B,, B, and 
B,. 
We have examined the activity of the two types 
of B material by means of the normal B-agglutinins 
obtained from persons belonging to groups AÁ, 4, 
and O and from an individual believed to be A, 
In one instance only, of twenty-one sera tested, did 
the anti-B agglutanin behave aa an immune agglut- 
inin, and it was afterwards found that tho individuel 
from whom this serum was obtained had received 
repeated injections of T.A.B., A.T.T., anti-typhus and 
anti-yellow fever vaccine. Thus it would appear that 
the drfferences in the heat of the antigen-antibody 
reaction reported by Wurmser, Armand and Wurmser’, 
and believed by them to be related to the ABO 
genotype of the person producing the antibody, are 
apparently not associated with the differences in the 
reactivity of the natural and immune agglutinin 
described by us. 

The examination of the behaviour of human A 
substance before and after treatment at pH 8 and 
120° for different periods of time up to 45 min. 
revealed no definite differences in the behaviour of 
the materials with natural and immune anti-A 
agglutinins when A, cella were used in the inhibition 
test. After a longer period of heating, the A activity 
was considerably reduced or completely dostroyed, 
and when the activity was destroyed for one anti-A 
serum ıt was destroyed for all the other sera examined. 
The replacement of A, cells in the test by A, cells, 
& procedure considered to increase the sensitivity of 
the test for the detection of A character', revealed 
that materials which poseessed little or no activity 


78 NATURE 


when A, cells were used were fully active in the 
preserice of A, cells. These resulte were obtained 
when both normal and immune anti-A agglutinins 
were used in the inhibition tests. 

The A substance in the three active A,B cyst 
fluids reported above appears to be of the type which 
shows low activity when examined ın inhibition testa 
using A, test cells. Aseayed against the same sera 
but using A, cells, the material ahowed considerable 
activity. Materials which a serological be- 
„haviour similar to that induced by heat treatment 
of fully active A substance can therefore be encount- 
ered in native cyst fluids‘. 

These resulta indicate clearly the mmportanoe of 
examining serologically preparations of blood-group B 
substance or their partial degradation producta, with 
both natural and mnmune group agglutinins, before 
concluding that the original serological specifloity 
has been completely lost. Similarly, inhibition tests 
made to determine the activity of A parations 
should employ 4, as well as 4, test . By these 
means important differences in the serological char- 
acters of preparations of the A and B substances 
can be revealed. The effect of different reagents, 
including enzymes, on the purrfled substances is 
being examined in greater detail in the light of these 
findings and will be reported elsewhere. 

R. A. GIBBONS 
W. T. J. MORGAN 
Lister Institute of Preventive Medicine, 


London, 8.W.1. 
April 16. 
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A Relationship between the Secretion of 
the Blood Group Antigens and the Presence 
of anti-O or anti-H in Human Serum 
Human and animal sera exist which agglutinate 
red blood cella of group O and A, more strongly than 
thoeo of other groups; these have been known for 
many years as anti-O sera. In 1948 Morgan and 
Watkins! divided such sera into two kinds: those 
which could be inhibited by saliva from secretors of 
all 4, A, B O groups, anti-H, and those which could 
not be inhibited, anti-O. Both types are found in 

human serum. 

In this’ Unit it has been felt for some time that, 
apart from this clear distinction, the two types of 
antisera are indisti ishable in their reaction with 
red cells of the different ABO and Lewis groups. It 
occurred to me that one antibody (anti-A) if de- 
veloped in & non-seoretor person might be susceptible 
to inhibition «n vitro by ‘socretor’ saliva, while the 
same antibody (anti-O) if developed in a secretor 

` person might be immune to inhibition. 

No mformation about the saliva of donors of anti-O 
and anti-H sera was available to test thia possibility ; 
there was, however, information about their Lewis 
groupe, and these groupe, a8 Grubb! and subsequent 
workers have shown, &re closely oorrelated with 
secretion of the A, B and H antigens in the saliva. 
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(All Le(a+) persons so far tested are non-secretors, 
and more than 98 per cent of Le(a—) people are 
secretors*.) ` . 

Mim E. W. Ikin and Dr. A. E. Mourant v 
ws provided fifteen samples of undifferentiated 
anti-O or anti-H sera, together with the Lewis groups 
of the donors. These sera, ther with four others, 
were then olassifled by inhibition testa with saliva 
from secretor persons of group O. In each case, 
saliva from non-secretor persons of group O was used 
as a control. Details of two further examples of 
anti-H were kindly provided by Prof. Morgan‘. The 
total count is: 


Lat) ae) 
a- 

Antibody in { &nil-H 8 * 0 

serum of donor antl-O 1 12 


The probability that this jack of proportion is due to 
chance is 1 in 22,610. ` 
Since 22 per cent of Europeans are Le(a+), the: 
disturbance is mainly in the top row of the 2 x 2 
table ; from these resulta it would seem that when 
anti-H 18 made it is made by Le(a--) people. 
Conversely, it may be that anti-O is usually made 
by Le(a—) persons, though the existence of the 
exception shows that this is not always so. The 
collection of sufficient data to show any oe 
disturbance in the second row of the 2 x 2 le may 
take a long time, for much numbers of donors 
of this rather rare serum, anti-O, will be needed. 
It is difficult to imagine that the presence of the 
Le(a--) character on the red cells determines that the 
antibody m the serum is to be anti-H ; the decisive 
factor is more likely to be the non-secretor environ- 
ment in which the antibody is made. 
RurH BANGER 
Medical Research Counoil 
Blood Group Research Unit, . 
Lister Institute, 
London, 8.W.1. 
April 24. 
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Acetylcholine Esterase of the White 
Components of Blood 

A PAPER by Zajicek and Datta’ describing the 
presence of a high concentration of acetylcholme 
esterase or ‘true’ cholinesterase in the thrombocytes 
of rat blood recently came to my attention. I have 
known for some time that considerable ‘true’ cholin- 
esterase is to be found in the white layer of centrifuged 
rat blood, and while I was working at the Medical 
Research Laboratories of the Defence Research 
Board, Ottawa, Canada, I showed by substrate’ and 
inhibitor studies that this is a typical ‘true’ cholin- 
esterase. It was my opinion at that time that 
the enzyme was in the leucocytes rather than in the 
platelets; but in all other respects my work with 
rat blood confirmed the findings of the above authors. 

After coming to England, I extended these observa- 
tions to other species and found that the enzyme 
was present in very high concentration in the white 
layer of centrifuged mouse blood which conmeted 
almost entirely of platelets, and in the sanie layer of 
cat blood; but I have not found any comparable 
activity in the white layer of the blood of man, or 


No. 4315 July 12, 1952 


in that of the ox, sheep, pig, dog, rabbit or guinea 
pig. Species differences are oharacteristio not only 
of the true enzyme, but also of the ‘pseudo’ cholm- 
esterase’. If the e has any real function, it 
ia difficult to understand what takes ita place in the 
organs or cells of those species in which there appears 
to be no activity. 

I am now makmg investigations to find out where 
the enzyme is localized in the active bloods, and if 
any function can be assigned to it. 

I should lke to acknowledge the help and 
encouragement of Dr. M. L. MacFarland, of the 
Defence Research Medical Laboratories, Ottawa, who 
supervised the research done in Canada, and of Prof. 
R. A. MoCanoe, under whose direction the work is 
being continued in Cambridge. 


B. E. Hrwzs 
Department of Experimental Medicine, 
Unrveraity of Cambridge. 
Feb. 4. 


! Zayoek, I., and Datta, N., a dieti qd 7, 89 (1082). 
"Rodando; R. d: ie rc Dean, R. F. A., and Jones, 
P. E. H., hoem. J, » 03 Gd). 


Retinal Colour Processes caused by 
Intermittent White Light 


IT is & well-known fact that colour sensations can 
be produced by intermittent white light (the so-called 
subjective oolour phenomenon of Feohner and 
Benham"). This phenomenon has been investigated 
by us by means of & physiological method described 
in detail in & previo per. The electrical sensitiv- 
ity of the dede die was measured at varying 
intervals after exposure for 2 sec. of the central fovea 
to a pre-illuminating patch of 1° in visual angle. 
After removal of the hght stimulus, the excitability 
recovers very rapidly, becomes supernormal and then 
decreases to the mitual level. The maximum of super- 
normality lies at 1, 1-6, 2 and 8 seo. when red, 
yellow, green and blue lights are used for pre- 
illumination. The broken curves in Fig. 1 are er- 
amples of excitability curves for white t, which 
have a maximum at about 2 sec. 

The curve for white light 18 increased ın height and 
Bhifted to the right when yellow light is presented 
prior to the white hght. Since this curve is similar 
in shape to that for blue light, the successive stimuli, 
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pee and white, may be taken as equivalent to a 
ue light strmulus. A group of such phenomena 
has been studied extensively in a previous paper! 
and termed Tetmal colour induction’. 

In the present investigation, it was found that two 
flashes of white light adequately spaced may be used 
as & substitute for the yellow light used in the experi- 
ment mentioned above. The curve obtained in this 
way is materially different from that for white light 
alone, showing & maximum at about 3 sec. just like 
a ourve for blue light (Fig. 1). Ey varying the 
interval between two flashes, but under otherwise 
precisely the same experimental conditions, we 
succeeded in effecta of colour induction 
amnilar to those caused by spectral lights of various 
wave-lengths. In Fig. 2 it is demons.rated how this 

enomenon depends on the interval between two 

es. For comparison, response curves for an 
equal-energy are illustrated in the upper 
in which dete of electrical excitabilty at 

1, 2 and 8 sec. after illummation are denoted by 
R, G and B respectively and plotted against the 
wave-lengths of pre-illuminating spectral hghta. For 
reasons stated in the previous papers’, the quantities 
R, G and B represent excitation of red, green and 
blue receptors respectively. It is to be noted that 
these response curves, determined by our physio- 
logical method, bear a striking resemblance to the 
fundamental sensation curves obtained by previous 
workers’? from ther colour-mixing experiments. 
The response curves shown m the middle diagram 
were obtained in the manner stated above, umng two 


80 i NATURE 


flashes of white light variously spaced and a sub- 
sequent white light stimulus of 2 sec. in duration. 
When the interval was shorter than 90 m.seoc. or 
longer than 170 m.sec., the flashes showed no colour- 
inducing effect whatsoever, and the excitability curve 
was found to be the same as that for the white light 
alone. However, at intermediate intervals from 90 
to 170 m.sec., very striking colour Induction could be 
seen ; as the interval was increased, the shape of 
the excitability curve, that is, the relative magnitudes 
of R, G and B, were systematically altered in such a 
manner that the induced colour changed from violet 
to red in the same order as in & spectrum (compare 
the upper and middle di . 

In another series of ta the duration of 
flashes was varied, the interval between them being 


made 125 m.seo. The results are shown in the lower 


diagram of Fig. 2, which indicates that the induced 
colour changes from red to violet as the duration 


increapes. Thus, an increase in duration of each’ 


flash acta just like a decrease in the interval. The 
ratios R: G:B were found to change greatly upon 
varying the intensity of the flashes. 

All these features of our physiological observations 
seem to reproduce well the properties of subjective 
colours, which are known to depend greatly upon 
the velocity of the rotating disk of Fechner or 
Benham and also upon the intensity of illumination. 
While the properties of the ing flashes are 
obviously easential to the production of colours, 
alterations of the properties of the subsequent white 
light, such as ite ere AA duration and temporal 
relation to the preceding flash produce no essential 
change m the resulte ; colour affects can be seen even 
without the subsequent white light. It merely serves 
to turn coloura caused by flashes into their cam- 
plementaries. 

Kors MOTOKAWA 
" Mrrouanv EBE 
Department of Physiology, 
Tohoku Univeratty, 
Bendai. 
Jan. 14. 
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Vitamin A Ester and Vitamin A Alcohol in 
the Serum of the CEstrogenized: Immature 
Pullet 


THR vitamin A of mammalian sera appears to be 
present principally as the aloohol, whereas the vitamin 
A of the liver 18 present mainly in ester form. As 
regards avian species, Neff et al.1 have shown that 
the vitamin A of hen’s egg yolk is present largely 
as the aloohol. Parrish e$ al: have shown that 
the alcohol of the yolk is transformed in part to 
ester during incubation, and that the ester is 
the principal form in the livers of newly hatched 
chicks. 

Administration of œstrogen greatly increases the 
level of vitamin A in the sera of immature pullets?. 
The state in which ths extra vitamin A existe in 
the sera of cetrogenized pullets has now been exam- 
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ined. Sera have been collected from control and 
csatrogenized immature pullets in experiments under- 
taken for other purposes. These sera have been 
analysed for vitamm A by drying suitable samples by 
grinding with anhydrous sodium sulphate, extracting 
with petroleum ether and analysing the extract 
by the chromatographic technique of Narod and 
Verhagen‘. 

The relevant resulta for two sets of observations 
are presented in Tables l and 2. The resulta for the 
control groups indicate rather low total vitamin A 
values, possibly due in part to comparative inefficiency 
of direct extraction with petroleum ether as compared 
with saponification and separation of the vitamin 
with the unsaponifiable. 


Table 1. EJTAOT OF CEETRiDIOL BEXKEXOATR ON BERUM VITAMIN A 
ALOOHOL AND BERUM VITAMIN A ESTER OF THE SEXUALLY IMMATURE 
PULLET (Naw HAMPSHIRE S X Pat PLTHOUTE Rook $). AVERAGE 


Duration of experiment, 14 days. Hormones by intramuscular 


Toute. Age of pullets at end of experiment, 74 received 

same amount of food * 

N of pullets 5 5 
Dosage oestradiol benzoate (mgm.) nil 7x165 
Dosage te (mgm.) nil 7X1 
Oviduct weight (gm. 0 22 221 9 
Berum vitamin («gm./[100 mL)* 33 246 
Serum vitamin A ester mut 13 30:8 
Serum vitamm A total 00 mL 4:6 83:4 
* DI. not ggnifiognt. T Diff. highly significant (P < 0 01) 


le 2. Xrr&ov or GONADAL HORMONES ON BERUM VITAMIN A 
L AND VITAMIN A ESTER OF BXXUALLY IMMATURE 


(New HAXPSHIRE d X BARRED PLYMOUTH ROCK $). ivman 
RESULTS 


musoularty on 
89 days. same amount of food. 
á B C. D 
hi of pullets 6 5 6 5 
watiadiol benzoato (mgm) nl , nl 6x1 6x1 
Dosage testosterone 
(mgm.) nil 6xr nil nil 
Dosage progesterone ( ) nil nil nil 6x1 
Capen 100 mal 4:2 41 40 3-9 
Serum vitamin J 
(wg /100 mut 09 22 428 475 
gaam 0 mL)t 5:1 63 468 614 
Berum calorum (mgm./100 ml)f 117 114 713 72 3 
* DHT. between groups A DUET 
iL. between, apa and and between C and D not mgnificant. 
o differences highly dgnificant (P < 0 G1). 


The results, however, provide fairly atrong evidence. 
for the conclusion that the increase in serum vitamin 
A of the immature t evoked by castrogen is 
largely, if not entirely, an increase in vitamin A 
eater fraction. If the effect of œètro on serum 
vitamin A operates as a mechanism for the direct 
mobilization of hepatic vitamin A to the yolk, it 
would seam plausible to anticipate that œstrogen 
would enhance the level of the ester form rather than 
the level of the alcohol form. ~ 

It will be remarked from Table 2 that progesterone 
did not reduce the effect of the castrogen on either 
serum vitamin A or serum calcium, although it 
depressed the hypertrophy of the oviduct evoked by 
cstrogen. Hertz e al.* have also remarked on the 
insignificant effect of progesterone on the response 
of serum calcium of the chick to estrogen in experi- 
menta where progesterone reduced the effect of 
cstrogen on the oviduct. 

Testosterone propionate by itself did not signific- 
antly affect serum vitamin A, a point which has 
already been noticed in this laboratory’. It is of 
interest to record, however, that testosterone pro- 
Pionate by itself may significantly increase serum 
carotenoids® although "not affecting serum vitamin A. 
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Fig.1. A for the photo-elastio determination of surface 
strewes. 1, - meroury lamp; Se einn 
filter; 8, Wos; 4, filter ; 5, ; 0, plane 
of polarization ; 7, ; 8, surfaco regron ; 9, observer 


It is known that the components of a ray of 
polarized light traversing & stressed plastic model 
(of suitable material) will suffer relative retardations 
which are proportiopal to the maximum effective 
shear stresses in the path of the ray. These retarda- 
tions may be seen in the form of interference fringes 
by viewing the ray through a second polarizer 
(analyser). i , the analyser has been an 
element (Nicol prism, ‘Polaroid’, eto.) separate from 
the model, or use has been made of polarization due 
to sca by particles within the model. In the 
present me for the determination of the stress at 
a point in the surface of the model, the surface itself 
is utilized- as the analyser. To achieve this, the sur- 
face must be left in an as-machined condition, that 


is, unpolished. 
A collimated beam of polarized light is projected 
through a section of the stressed which includes 


the surface region under investigation. The model is 
aligned so that the tangent plane at the surface point 
is parallel to the direction of the beam. The plane 


of polarization of the beam should be adjusted to. 


form an angle of 45° with the tangent plane. As 
the beam penetrates the model, the rays of the beam 
inside and adjacent to the surface will graze the tiny 
surface irregularities. Polarization by reflexion or 
refraction at these irregularities will result in the 
surface orming the function of the analyser. If 
the region is viewed from a position per- 
pendicular to the direction of the beam and at an 
angle of 45° to the tangent plane of the surface point, 
an interference fringe pattern will be visible. The 
specing of the fringes is inversely proportional to the 
ective shear stresses. It is possible to obtain the 
principal stresses by taking measurements for three 
orientations of the surface to the direction of the 
beam. i 

A simplifled arrangement of the apparatus is 
shown m Fig. 1. It is usually necessary to immerse 
the model in & glass tank containing a clear liquid of 
the same refractive index as the plastic. This pro- 


Direction of beam | 





Fig 2, Surface fringe photograph of the-tensian edge of a beam in 
pure bending 
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cedure reduces the refraction that would otherwise 
occur at the face of the model. To ensure that the 
surface fringe pattern will not be obscured by light 
scattered within the model, a material such as 


‘Catalin’ with negligible scattering p ies should 
be employed. As an illustration of & fri pattern 
obtained by this method, a photograph of tension 


surface of a beam in pure bending, is shown (Fig. 2). 
Several applications of this technique are now 
under investigation here. 
WILLUM SHELSON 
-Wilcox and Goldie- 
: 3 McCulloch Fellow) 
Department of Mechanical i i 
University of Toranto, 
Toronto 5. 
Nov. 15. 


Effect of Scopoletin on Indoleacetic Acid 
Metabolism i 


BooronmrIN is & normal constituent of many plants 
and is responsiblé for the blue fluorescence of oat 
roote!. An accumulation of this substance has been 
observed in tobacco" and potato?“ plante suffering 
from certain virus diseases, in top tobacco* and 
in plants treated with 2,4-di phenoxyaoetio 
&cid*. When applied to the growing tip of oat root- 
leta, it was found to be the most active of all the 
coumarin derivatives tested in causing inhibition of 
root growth’. Coumarin is believed to exert ita effect 
by combming with sulphydryl enzymes concerned 
with growth’. 

In the presence of potato tissue, scopoletm is 
oxidized to a blue intermediary which turns yellow 
on standing. This reaction is inhibited by cyanide, 
azide, hydroxylamine and accelerated by hydrogen 
peroxide’. During the present work it was observed 
that the oxidation was also inhibited by diethyl- 
dithiocarbamate and manganous ions, but was not 
affected by carbon monoxide either in the hght or 
dark. The pH optimum lay between pH 6-0 and 6-6. 
The properties of the scopoletin oxidase appeared 
to be go similar to those described" for indoleaoetio 
acid oxidase that it seemed ible that the two 
were identical. In rt this concept, it was 
found that mdoleacetic acid oxidase extracts pre- 
pared by the method of Galston ei al.” actively 
destroyed scopoletin in the light (Fig. 1) and less 
Scopoletin was determined 
fluorometneally. The polour changes brought about 
by indoleacetic acid oxidase extracts and scopoletin 
were identical with those obtained with potato 
tissue. 

While indoleacetic acid did not inhibit the meta- 
bolim of scopoletin, scopoletin inhibited the de- 
struction of indoleacetic acid by the oxidase (Fig. 1). 
The decrease m inhibition with tame is attributed to 
the disappearance of scopoletin from the reaction 


. mixture, since high concentrations or repeated small 


additions of scopoletin prolonged the period of in- 
hibition. In the absence of the enxyme, scopoletin 
had no effect on indoleacetio acid, which was de- 
termined colorimetrically by the method of Tang 
and Bonner’. 

By applying the.procedure of Lineweaver and 
Burk" to the resulte, it was found (Fig. 2) that 
scopoletin acts as a competitive inhibitor. It thus 
appears either that scopoletin is oxidized by & similar 
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INDOLEACETIC ACID PPM 
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, on of acid 

by indoleaoetio acid oxidase. o ooa i B, 0, D, B, 

AT i ta mire ontang d DPA MOM in 
but ‘different enzyme and competes for hydrogen 
peroxide, or that the two enzymes are identical and 
that scopoletin is preferentially attacked. Tang and 
Bonner? showed that ots- and trans-oinnamio acid 
and nine other analogues and auxin-like compounds 
had no appreciable action on the oxidase; we found 
coumarin also to be ineffective, so that it is not appar- 
ent why scopoletin, which is related to the cinnamic 
acids and to coumarin but not to indoleacetic acid, 
should show a competitive action. . 
If scopoletin behaves similarly in v$vo, then it 
should simulate an auxin when applied to planta by 
its auxin-spering action. Ib was found that the root- 
growth of peas soaked in 50 p.p.m. scopoletin prior 
to ination was rarily retarded, while 
ing in much weaker solutions (1 p.p.m.) resulted 
in & stimulation. This is analogous to the results of 
Thimann™, who observed stimulation of root growth 
with low concentrations of auxin and inhibition with 


Vv ( minutes /x of 1AA Inactivated ) 





Vs ( V substrate concentration ) 
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higher. Presumably with low concentrations of 
scopoletin, indoleacetic acid accumulates only within 
the stimulatory range, while with higher conoentra- 
tions it accumulates in amounts sufficient to depress 


root growth. 
W. A. ÀNDBRAE 
Science Service Laboratory, 
t of Agriculture, 
University of Western Ontario Sub P.O., 
London, Ontario. 
Jan. 31. 
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Adsorptlon of Amino-acids on Sparingly 
Soluble Inorganic Solids 


AXxONG chromatographio adsorbents there is con. 
tinually in progress a search for substances of higher 
adsorbing capacity and/or increased selectivity of 

ion. We have found that a number of 
sparingly soluble inorganic solids exhibit a small but 
definite binding affinity for amino-acids, and have 
attempted to relate such adsorption to certam physical 
properties of the adsorbent. The electrokinetic 
properties of both natural and artificial samples of 
several such solids have been investigated!, and 
from these resulta it could be expected that such 
tive affinities 
for binding amino-acids. Such has found to be 
the case for the two amino-acids discussed here, 
namely, aspartic acid and glycine. i 

Solids of the studied possess certain chromato- 
graphically desirable properties, such as low solubility 
and dimensional stability, which render column 
operation possible’ in spite of the fact that their 
&cid-oombining capacity is low. The amino-aad 
adsorption by these solids was investigated by both 
column and statio experimenta. For the column 
experimente, 10 . of sample (— 52 + 72 B.B.8. 
mesh) was packed wet into a 7-mm. diameter glass 
tube. 200 ml. of the amino-acid solution containing 
10 mgm. each of aspartic acid and glycine was 
allowed to parcolate through the column at a flow-rate 


of approximately l ml. per min. The percolate was 


Table 1. COLUMN ADSORPTIONS 
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collected and analysed for amino-acid content (Table 
1) by a quantitative paper chromatography technique 
using the spot-area method’. For comparative pur- 
poses a column of a synthetic zeolite was prepared and 
used under identical conditions. 

Since in any column operation there is a limited 
adsorption time, the relative adsorption-rates of 
aspartic acid and glycine for both natural and syn- 
thetic samples of the solids used in the column 
experiments were asseesed by means of statio experi 
mentas. In these experimenta l-gm. samples (— 200 
B.8.8. mesh) were placed in 100 ml. of an amino- 
acid solution contaming 5 mgm. of each of the above 
two acids. After intermittent shaking for an average 
period of six days, 25-ml. aliquots were removed and 
their amino-acid contente determined chromato- 
graphically (Table 2). A sample of synthetic barium 
chromate was used as an additional adsorbent. 


Table 2. STATIO ADSORPTIONS 
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From an inspection of Table 1 it can be seen that 
in all cases (except lead sulphate) the adsorption of 
aspartic acid was greater than or approximately 
equal to that of glycine. This observation has been 
confirmed by the results of the static experiments 
(Table 2), which show that the amounta of aspartio 
acid adsorbed on both natural and synthetic solids 
are decidedly greater than the corresponding amounta 
of adsorbed glycine. Table 2 also shows that in all 
available comparisons between natural and synthetic 
solida, the former exhibited higher adsorptive cap- 
acities for both amino-acids. 

A study of the mechanism of the process of amino- 
acid adsorption on sparingly soluble inorganio solids 
and an attempted correlation. between adsorptive 
capacity and the electrokinetic, properties of the 
adsorbents have been made. An account of such 
resulta will be presented in a later publication. 


z D. J. O'CONNOR 
Chemistry Department, 
University of Melbourne. 


F. BRYANT 
Research Laboratory, 
Prestige, Ltd., 
Melbourne. 
! Buchanan, A. B., and E., Nature, 161, 619 (1948) ; Proc. 


H 
Roy, Soe, A. 106, 1 (1048). 
A publahed data). 
* Hamar, A. C. M., Brochom. J., 39, 455 (1045). 
* Bryant, F, and O'Connor, D. J., Aws. J. Soi., 18, 111 (1981). 
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Deposition of Metal Films on Jelly-like 
Materials 


BSuBSTANCES based on gelatine or agar-agar are 
uged extensively for making moulds, from whiah 
replicas can then be made. In order to use the 

of electroforming in eonjunotion with such 
Jelly-moulds, it is neoeamsary to provide the mould 
surface with a conductive layer. As agar com- 
position,, for example, contains &bout 95 per cent 
water, it is obvious that the moulds cannot be gub- 
mitted to drymg without causing deformation, and 
the usual method of co&ting moulds with aqueous 
colloidal hite is therefore inapplicable. 

Probably because of the high water-content of 
the jelly material, ıt was found to be imposible to 
produce films by silver-mirror techniques. The met- 


alization by dry metal dust (for example, bronze 


powder) was rejected as not likely to yield sufficiently 
accurate reproduction. J have employed various 
impregnation teahniquee! which are now sufficiently 
improved to warrant trials in various fields of 
application. 

e surface of the jelly ie treated with aqueous 
sulver-ammonio-nitrate made in the usual way. (Note: 
This preparation, which is widely used by dentiste 
for impregnating natural teeth, is reported to be 
liable to become ive. It is madvisable to store 
large amounta, and the spent liquid should never ba 
allowed to form crusta or to dry*.) ‘The liquid ia 
completely evaporated by a jet of compressed air, but 
& cient amount of silver salt is left behind on the 
surface of the jelly. Instead of exposing this now to 
gaseous hydrogen sulphide (the resulting silver sulph- 
ide is brittle, unstable in acid solutions, and will not 
adhere to the jelly), the impregnated mould is exposed 
to red selenium, which is dissolved, for example, 
in carbon disulphide. Immersion m this solution for 
ane to twenty minutes will produce a film of metallia 

oe which probably conmsts of silver or silver 
seleriide. It is transparent to light, conducts an 
electric current, but may float off when immersed 
m aqueous media. The flim 1s obviously situated 
on the surface of the water-soluble ailver salt, which 
was previously left by evaporation on the surface 
of the jelly. It is sufficiently stable to act as protection 
for the remainder of the salt, which can now be 
reduced to metallic silver, trapped as it is between 
the jelly and the silver selenium film. Suitable 
reducing media are some photographic developers, 
hypophosphorous acid (10 per cent), hydrarine- 
hydrate, etc., in which the treated mould will quickly 
be covered with a dense opaque film of high con- 
ductivity on which electrodeposition may be carned 
out. As an alternative, nascent h en can be 
employed, which is evolved at the of the 
mould by making this the cathode in & cell contain- 
ing acidified water. Apparently the conductivity of 
the initial silver (or silver selenium) layer is sufficient 
for this purpose, and soon the bulk of the silver galt. 
is reduced to & dense metallic film. 


EpwiN ROSENSTIEL 
Dental School, 
King's College Hospitel Medical School, 
(University of London), 
London, 8.E.5. 
June 10. 


1 Rosenstel, E., Dental Record, 70, 105 (1950). 
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HIGHER TECHNOLOGICAL 
EDUCATION 


Dora the discussions on science and industry 
in the House of Lords on June 11 and 12, 
considerable attention, was given to the proposal to 
build in Great Britain a technological instituto of 
university standing. The speeches were noteworthy 
for their practical approach, and a most interesting 
feature was the change in emphasis on certain aspects. 
In view of the extent to whioh the scientific and 
scademio world is divided on the issue of a teohno- 
logical university, the welcome which Lord Woolton’s 
statement received in the House of Lords is impres- 
sive. Although he intimated that the Government 
has not decided exactly how the proposal is to be 
implemented, the importance of early action was 
uniformly stressed in the debate, as waa the necessity 
of associating the new institution with the University 
Gronts Committee and ensuring that it has the same 
freedom and independence as the universities 
themselves enjoy. : 

Lord Stamp's suggestion that the University 
Granta Committee is already too over-burdened to 
undertake such responsibilities, and that a parallel 
committee is required to cover technological educa- 
tion, did not imply dissent from this insistence on the 
academic independence of the new institution. He 
too, moreover, empbasized the distinction between 
higher technological education and technical educa- 
tion ; indeed, a feature of the debate was the doubt 
expressed as to the possibility of technological and 
technical education being carried out in the samc 
institutions, and the necessity for the production of 
technologists and technicians to be in balance. Lord 
Falmouth, for example, suggested that in some 
industries forty technicians are required for every 
high-grade technologist. 

On such issues discussion is obviously handicapped 
until the Minister of Education makes the promised. 
announcement of the Government's proposals for 
inoreased assistance for selected technical colleges 
and courses, and it appears from her answers to 
questions in the House of Commons on June 17 and 
19 that this will not be forthooming for a few woekn. 
From the second reply it appears that only the terms 
sre then to be announoed, and that it will be for the 
colleges themselves to apply for increased assistance. 
It does not follow from the wording of this reply that 
the selection is to be made by any one body responsible 
for the expansion of higher technological education 
88 & whole, and for keeping it in belanoe with that 
of university education. 

Misgivings as to whether the new proposals will 
result in the promised aid being spread too thinly 
over a large number of institutions, instead of being 
concentrated on four or five carefully selected having 
regard to national needs and resources, as was urged 
in this debate and elsewhere, are thus bound to 
persist at leash until the Minister makes her state- 
ment. No doubt the observations made in this debate 
will be oarefally noted by Lord Woolton and Lord 
Cherwell, who should be able to ensure that they 
receive due consideration when the Government 
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makes ite decision. Moreover, the debate should at 
least help to dispel any misgivings the universities 
themselves may entertain that the expansion of 
technological education is being conoeived on narrow 
linea. The need for well-educated men and women 
was generally recognized, and there was 4 general 
agreement that technological education should develop 
in close association and in balance with the expansion 
of the universities themselves. Lord Wavell, indeed, 
frankly challenged the universities to strenuous 
thinking and perhaps adaptation of their oon- 
stitutions to meet this need for maintaining & supply 
of soientifio men able to sustain our wealth and 
influence in the world to-day and yet preserve all our 
old classical and liberal traditions of learning. 

Due weight was given in this debate to the 
practical problems which attend the establishment 
of a new technological instrtution or the expansion 
of the technological depertmenta of existing univer- 
sities—the competition for staff and the availabilrty 
of sufficient teaching staff of the highest calibre. The 
effloient use of costly equipment is another factor, as 
ia the financing of research involving the use of such 
apparatus. It was appreciated, too, that the benefits 
of expansion aoerue only slowly: Lord Hankey 
pointed out that although we have doubled the 
numbers of science graduates in the universities in 
flve years, ib will be some time before the inoreased 
numbers have ther full effect. 

The agreement in this debate on the importance of 
a wide and full education for the scientist and teoh- 
nologist was accompanied by a remarkable amount 
of support for the suggestion, which has frequently 
been made lately, that some reconsideration by the 
universities of the present distribution between science 
and arts faculties is required. It was argued in an 
artiole in The Economist of May 24 that & case appears 
to exist for some shift in the university population 
towards a greater emphasis on science and technology, 
at the expense of the arta. It 1s implicit in Bir John 
Cookoroft/s article ‘Technology in the Universities” 
in the Universities Quarterly of May, in which he 
suggests that a further 50 per cent increase in the 
number of technological students is possible without. 
upsetting the balanoe of the universities ; Prof. R. 8. 
Edwards reached a similar conclusion in & survey of 
the future of mdustrial researcr and development in 
Great Britain contributed to Lloyds Bank Review 
last January. 

In the Lords debate, Lord Wavell in particular 
emphasized that by insisting on & broad traming for 
soientiflo men, a programme involving & thirty per 
cent increase in graduates trained predominantly in 
8oienoe could be achieved with little or no disturbance 
of the balance of professors or extra laboratory space. 
The question ia manifestly one calling for examina- 
tion, and may well point the way to & solution of 
some of the difficulties to which the Advisory Counoil 
on Scientific Policy pointed in its recent report on 
man-power. It could scarcely fail to increase the 
supply of administrators with knowledge of science, 
and might also help to overcome the prejudices 
which ab present sppear to hinder some of the ablest 
talent in the schools turning towards & career in 
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Bolenoe. Similar views were expressed by Sir John 
Oookoroft in the Universities Quarterly. Welooming 
the proposal for a new technological institution: of 
university rank, Lord Waverley urged that it is also 
necessary to raise a few selected colleges of technology 
to university rank, and to detach them from the 
present system of technical education and place them 
under the University Grants Committee. The 
remaining technical colleges should be encouraged to 
develop their work ın association with the great local 
industries. Sir John Cockcroft specified several 
colleges as suitable for development to university 
status, preferably in association with university de- 
partments, and he also advocated at least one really 
large oollege of technology, on the grounds that 
it would provide the needed increased faoulities for 
post-graduate work. He also believed that the quality 
of university teaching in technology should be still 
further improved. 

Sir John claimed that by these means the urniver- 
sities could make a further substantial contribution 
to technological education without inoreesing appreoi- 
ably their total numbers. Besides more encouragement 
and funds for postgraduate research, an improvement 
in the numbers and status of professorial stef in 
some of the colleges of technology would be required ; 
but the changes could be made at & cost whioh need 
be no more than a fraction of one per cant of our 
total expenditure on research and development. 

Returning to the House of Lords debate, 1b undoubt- 
edly reflected very fairly the trend of representative 
opinion on the question of technological education 
and its bearmg on the future of Great Britain. 
Poasibly the debate did not fully reflect the division 
of opinion in academic circles on one particular issue 
—that of the technological university—and only 
Lord Waverley appeared to raise the question of 
research at the development stage. Lord Falmouth, 
however, commented, as frankly as Prof. Edwards in 
the article referred to above, on the bearing of our 
present taxation policy on industrial research and 
development. The fact so generally recognized in the 
debate that the expansion and improvement of 
technological education in present circumstances must 
demand sacrifices elsewhere 18 the decisive reason for 
msisting that ita development should be entrusted to 
gome one body competent to handle it with due regard 
to that of the universities themselves, and of making 
the appropriate representations to ensure that tech- 
nioal education itself is kept in balance and enabled 
to supply the necessary numbers of technicians. 

Nor is this a matter for the Government alone ; 
whatever body, whether the University Granta Oom- 
mittee or the Advisory Oouncil on Scientific Polioy, 
is made responsible for handling it, will depend very 
largely on the co-operation of industry itself if the 
policy is to have full effect. It is not merely that, as 
Lord’ Chorley remarked in the debate, hostility to 
the university graduate still lingers in some sections 
of industry, and a major problem in reducing the 
discrepancy between the output per man in Britem 
and in the United Statea (which Mr. P. Hoffmann, 
formerly the Economico Co-operation Admunistretor, 
recently estimated as now two and a half times that 
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of Western Etirope) is to convey to the small firms 
general a sense of the urgent need for a teoh- 
nological approach to the problems with whioh they 
are confronted. That, indeed, must be a first step 
before there oan be any significant change in the 
situation in which, after allowing for the differences 
in the sizes of the labour forces and the population 
of the two countries, the United States aro turning 
out and employing three times as many scientists 
and technologists as Great Britain. It should be 
taken while the plans for the expansion of teoh- 
nologioal eduoetion are being completed and put into 
operation, so that the demand is effective by the 
time the inoreased output of trained men is available. 

The debate in the House of Lords gives’ a alear 
lead to the Government as to what is required and 
the urgency of the whole matter. Nor was the 
Government left in any doubt that the measures 
required will be costly, and that sacrifloea will have 
to be made elsewhere in the national economy if 
anything effective is to be achieved. Success will not 
be attained by taking some of the £20 millions already 
allotted to the universities for the next quinquennium. 
On this point Lord Cherwell did not give the assurance 
for which Lord Falmouth had asked. None the less, 
the Government cannot fail to have noted the 
perspective in which the whole problem was placed 
in this debate, or the way in which it was urged that 
science and invention are unlikely to be harnessed as 
effectively aa our international position demands 
while fiscal policy curbs so strongly pertinacity and 
initiative in industrial development. That the debate 
contributed little that 1s new does not make it any 
the lees useful a stimulus to the constructive thought 
required on the part of Government, industry and 
the universities if an adequate policy for teohnologioal 
education and research is to be formulated and 
effectively implemented. The debate is also valuable 
for its contribution to the task of public education, 
which the Advisory Council on Scientific Policy has 
recommended as & prelude to the formation of & 
climate of opinion favourable to the effective 
utilization of science in industry. 


THE AMERICAN GEOGRAPHICAL 
SOCIETY 


Geography In the Making 
The American Geographical Society, 1851-1951. By 
John Kirtland Wright. . xxi-- 4874 31 plates. (New 
York: American Geographical Society, 1952.) 5 dollars. 
Ee Bescon educ wescs ione ef predi 
voyages and striking discoveries in all parte of 
the world. Huge areas of Afmda, Asia, America and 
most of the polar regions were unknown and were a 
lure to adventurers, prospectors, traders and colonists. 
The civilized world was eager for knowledge of remote 
and unfamuhar lands and seas. Both in Britain and 
she United States, wealthy men were willing to 
subsidize journeys that promised gain in trade and raw 
naterials. Africa and the polar regions were special 
,ttractions to both sides of the Atlantic. The natural 
yuteome was the grouping of these interests into 
reographiesl societies in both London and New York. 
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In ita early days, the American Geographical 
Society was interested mainly in exploration, statistics 
and descriptions of new lands. Patrons were not 
wanting, and the Society grew in numbers and 
influence, and as quickly gave the impetus to 
American geography. It has had only some three 
directors in ite life-trme, and each has made marked 
impressions on its activities, especially the twenty 
years of Isaiah Bowman, who was appointed early 
in the First World War. Bowman tried to apply 
geographical thought to outstanding human problems. 
His was no narrow view of geography, and he was 
not concerned with defining and limiting ite scope. 
One of his avowed aims was an intensifled search for 
authors who would present geography in ita diversity. 
He changed the Bulletin, the Society's publication, 
to the Geographical Review, broadened ita scope and 
increased ite originality, without reducing ite value. 
In fact, it became one of the chief geographical 
publications of the day and did much to raise the 
value of the geographical outlook and the dignity of 
the subject. But Bowman did more. He started the 

reparation of research monographs covering a wide 
held, and, most ambitious of all, the Millon Map of 
Latin America. This was in conformity with the 
International Million Map and covered 107 sheets. 
It took twenty-five years to compile the first edition, 
of which 61 sheets were published during Bowman's 
administration. The cost was cloge on half a million 
dollars. 

The Society has no narrow outlook ; it has adhered 
to a few simple leading principles, and has never 
accepted the doctrine that a sharp line should be 
drawn between geography and what 19 not geography, 
or that ite mteresta should be confined within an - 


- academic definition of the subject. It may well claim 


to have raised the standard of achievement in 
geography in the past hundred years. 

The book under notice, & heavy volume of nearly 
500 into details concerning the work of 
most of the officials connected with the Society. It 
i8 copiously documented, has & long list of pub- 
lications and is illustrated by many portraits of 
officials and other geographers. It is & story of 
American geography as well as the life-history of the 
American Geographical Society [see also p. 98]. 


EXTENSIONS OF 
THERMODYNAMICS 


Thermodynamics of Irreversible Processes 
By Prof. 8. R. de Groot. (Belected Topics in Modern 
Physica, 8.) Pp. xvi+ 242. (Amsterdam: North- 
Holland ishing Co.; New York: Interscianoe 
Publishers, Ino., 1061.) 17.50 f. 

‘HE laws of ‘reversible’ thermodynamics lead to 

relationships between the ‘equilibrium’ properties 
of substances, for example, specific heats, oom- 
preasibility, coefficient of expansion, ete., such 
relationships following from the consideration that 
amall disturbances of an assembly in equilibrium 
can, in principle, be regarded as reversible. These 
deductions can ultimately be justified by appeals to 
statistical mechanics—that is, they are consequences 
of the fact that a macroscopic assembly contains a 
very large number of atoms. It was long regarded 
as certain that similar relationships between trans- 
port cosflicients, for example, heat conductivity, 
diffusivity, eto., could be found from general con- 
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siderations, without the development of detailed 
theories for each effect. 

This book discusses three distinct lines of approach 
to this question. Most of it is concerned with 
developing the consequences of the general resulta 
found by Onsager! in 1931, which are themselves 
consequences of ‘microscopic reversibility’ (sometimes 
referred to as the prinerple of detailed balancing). 
The fact that the equations of classical and quantum 
mechanics are symmetrical as between past and 
future time is shown to lead to general relations 
between the transport coefficients quite independent 
of their detailed mechanisms. Among many other 
resulte one can, in this way, give & proper derivation 
of Kelvin’s thermoeleotrio relations, which, as Kelvin 
fully realized, cannot be deduced rigorously by the 
‘text-book’ method of using reversible thermo- 
dynamics (because of the impossibility of finding 
conditions in which the irreversible effecta associated 
with Joule heating and thermal conduction are both 
small). - 

Before the discovery of the Onsager relations, some 
ee dura i gr rc pie 

e slong & somewhat different line. The idea was 
that entropy could be defined for an assembly ‘not 
quite in equilibrium’, the irrevergible processes leading 
to & ‘creation of entropy’ at each point in the 
assembly, while the reversible processes implied & 
transfer of entropy from place to place. Such trest- 
mente were found to give satisfactory resultes for 
small temperature and pressure gradienta, but it was 
not known how far they could be regarded as valid, 
as they must clearly break down for very large 
departures from equilibrium. Some indication of the 
limita of validity of such theories had become very 
demrable. For gases & quantitative answer has been 
found by Prigogme, by comparing the resulte of this 
'extended thermodynamics’ with those of the Ohap- 
man—Enskog kinetic theory—the conclusion being 
that the two theories agree as far as the second 
approximation of the latter theory, but that the 
expected breakdown of ‘extended thermodynamics’ 
occurs for cases where the third approximation 1s 
significant. The book should serve & useful purpose 
in directing attention to this interesting work, but & 
fuller discussion would have been welcome. 

A third line of approach is the study of ‘stationary 
states’, typified by the flow of & gas through a nozzle 
or throttle^valve, the pressures ‘and temperatures 
remaining steady at both ends. The taxt-book treat- 
menta of the Joule-Thomson effect and the ‘wire- 
drawing’ of steam illustrate how one can make 
quantitative deductions about such ‘open’ assemblies, 
again granted the possibility of ing entropy. 
The study of such ‘open’ assemblies is likely to be of 
very great importance in biological problems. 

A. typical biological process is the conversion of 
carbon dioxide and water into carbohydrates with 
the aid of sunlight. One may think of the living cella 
as being supplied steadily with raw material and 
energy, the products (for example, carbohydrates and 
oxygen) being carried away at an equivalent rate. 
Such an assembly is entirely different from the 
‘closed’ assembly normally considered in classical 
thermodynamics, and it is only gradually coming to 
be realized that quantitative deductions about such 
an ‘open’. assembly can be made without detailed 
knowledge of the very complex chemical reactions 
which take place in it. It is & pity that the biological 
aspect of ‘open’ assemblies does not receive more 
attention in the book. (It gete leas than a page.) 
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The book is very nicely pnnted and has only & 
very occasional error of spelling or . The 
index, bibliography and list of symbols Have 
obviously been prepared with very great care, though 
there is sometimes difficulty in tracing the reference 
relevant to a spectfic point in the text. The author 
mopliea that he found it mmpraoticable to give 'foot- 
note’ references. I feel that a disproportionate amount 
of space has been given to the Onsager relations, 1m- 
portant though these are, and that more might have 
been devoted to the other two topics. In a future 
edition, 16 might also be worth includmg a discussion 
of the paradox that macroscopically irreversible effecta 
do occur, even though the basic processes are micro- 
scopically reversible. This matter has been satıs- 
factorily dealt with in a number of published papers, 
but the time seems ripe for dealing with it m & book. 

This book is likely to ramam a standard work of 
reference for some time to coms. i 

H. N. V. TNMPERLSY 

‘Onsager, L, PAye. Res., Vh 405, and 38, 2205 (1031). 


RECENT PROGRESS IN PHYSICS 


Reports on Progress In Physics 
Vol. 14 (1951). Pp. rv+412. (London :_ Phymcal 
Society, 1951.) 50s. net; to Fellows, 275. 6d. net. 


MOS 14 of the “Reporta on Progrees in Physics" 
contamms eleven articles, four of which deal with 


optics, three with nuclear physica, two with meteor- 
ology, one with microwave spectroscopy and one with 
the application of nuclear physics in medicme. The 
emphasis ıs on recent advances in the various sub- 
jects; but, as is customary in the “Reports”, a mere 
listing of the subject-matter of recent research papera 
1s carefully avoided. Each report is a model mono- 
graph, and enough background material is introduced 
to lead the reader by stages to an appreciation of the 
new advances or of the present lished position 
of the particular branch of physica discussed. 

In optica, a brief but important article by W. C. 
Price on recent advances m ultra-violet absorption 
spectroscopy deals with the development of new 
detectora, new sources and improved types of 
instrument, and, on the theoretical side, with the 
interpretation of ultra-violet spectra. Though the 

resence of an emission spectrum of the might sky 

been known for a long time, it is only recently, 
and particularly smoe the end of the Second World 
War, with the introduction of mproved instrumenta, 
that progress has been made in the investigation of 
the of the airglow and the aurora. Thu 
topic ia the subject of a report by A. B. Meinel, of 
the Yerkes Observatory, University of Chicago. It 
18 interesting to note that some progress has been 
made m assigning a height to each emission, & matter 
of some importance in the study of the physics of the 
upper atmosphere. 

The optical properties of thin films, interference 
filters, the mterferometric study of surface structures, 
Fabry-Perot étalons, interference refractometers and 
interference microscopes, form the mam topics of 
discussion in the comprehensive report by H. Kuhn 
on new techniques in optical interferometry. The 
recent important advances maps Lainie of this 
branch of physics, as exempli by the work of 
Prof. 8. Tolanaky and others, need no emphasis; but 
Kuhn's survey, together with his references to 
new light sources and interferometrie methods suit- 
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able for measurement of standards of length, is to 
be commended. 

Einally, in this series of reports on optical phen- 
omena, & historical survey of the diffraction theory 
of aberrations is given by E. Wolf, in which are traced 
the development of the subject from the early 
researches of Airy on an aberration-free image and 
the important advances made since 1940. This 18 the 
first article on the diffraction theory of aberrations to 
be published in the “Reports”. However, as the 
theory is concerned with the study of images formed 
by actual optical instruments, it is of considerable 
practical, in addition to theoretical, importance and 
well merits a detailed report. 

The selection of subjects to be included each year 
under the heading of nuclear physica must be very 
difficult, for the volume of literature on this branch 
of physica continues to be extremely large. For 
Vol. 14, angular correlations in nuclear reactions, 
nuclear interactions of cosmic rays, and nuclear 
effects in atomic spectra are chosen for individual 
reporte. As in several other branches of physics, 
there is scarcely a problem in experimental nuclear 
physica the solution of which does not involve the 
measurement of an angle, and in his article on 
angular correlations M. Deutach deals with the basic 
physical processes, experimental techniques and 
results of many experiments deegned to study 
properties of nuclear energy states. The detailed and 
informative report which follows, by G. D. Rochester 
and W. G. V. Rosser on types of nuclear interaction, 
the properties of nuclear interaoting pertioles and the 
correlation of nuclear eventa in the atmosphere and 
in condensed matter, is best summarized by quoting 
from the conclusion: ‘The general picture which 
emerges is one of rapid progress in the accumulation 
of empirical facts but little advance in our funda- 
mental theoretical concepts. . . . Much remains then 
to be done, but the prospects are exciting. If the 
progres of the past few years oan be maintained the 

commg years will see further rapid advances in this 
fleld of research and a solution of many of the 

problems which still baffle the nuclear physicist”. 
The report by E. W. Foster on nuclear effecta in 
atomic spectra is concerned mamly with resulta of 
optical investigations of hyperfine structure, par- 
ticularly of isotope structure, and a description is 
given of recent work on the nuclear maas effect in 
helium. The subjecta discussed are all receiving 
considerable attention by research workers at preeent, 
and it is interesting to read that the author considers 
that the appearance of improved experimental data 
and theoretical treatment ia imminent. 

The miorophysios of clouds, by B. J. Mason and 
F. H. Ludlam, and a oritical survey by N. C. Gerson 
of ionospheric temperatures are the two reports 
dealing with meteorology. In the first, microphysical 
processes—condensation, droplet growth, 106 crystal 
formation, etc.—are mainly considered, and the 
resulta of recent experimenta on the supercooling and 
freezing of water and on the behaviour of ice-forming 
nuclei are examined. The poembilities and limitations 
of methods of producing rain by artificial stimulation, 
& subject of general interest, are briefly discussed. 
The second report is & critical review of the relationa 
which have been proposed between tem: ture and 
the various ionospheric parameters and of the methods 
for determining temperatures at altitudes of 100— 
400 km. The author concludes that there are oon- 
siderable defloienoies in current knowledge, and 
metoorologists and physicista will be interested 
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to read what these are and how they may be ovor- 
come. 

The remaining two reporte in Vol. 14 are perhaps 
the most appealing, one—anomalous fine structure of 
hydrogen and aingly ionized helium, by W. E. Lamb 
—because it deals with microwave spectroscopy, 4 
subject still in its mfanoy, and the other, some 
applications of nuclear physics in medicine, by W. V. 
Mayneord, because of ita wider interest. In the 
former, not only is a clear and concise description 
given of the work, both experimental and theoretical, 
of Lamb, Rutherford and Skinner m which micro- 
wave methods are used to establish deviations from 
the Dirac theory of the fine structure, but also a brief 
review is made of the status of the theory prior to 
1947 so that the non-specialist in this field may fully 
appreciate the problem that has to be tackled. 

Vol. 14, like its immediate predecessor, is under 
the general rvision of the Papers Committee of 
the Physical ]| Bacty &nd the Committee, together 
with the executive editor, Dr. A. C. Stickland, aro to 
be congratulated for the excellence of their publica- 
tion. The criticism, made in the review of Vol. 18, of 
the absence of abstracts to reports does not now 
apply to Vol. 14, all the reporta in which have useful 
contenta lista and abstracts. 8. WEINTROUB 


PARASITISM AND SYMBIOSIS 


Parasitism and Symbiosis 

By Maurice Caullery. Translated by Dr. Averil M. 
Lysaght. (Textbooks of Animal Biology.) Pp. xii+ 
340. (London : Sidgwick and Jackson, Ltd., 1952.) 
855. net. 


HE second French edition of this book was 

reviewed in Nature (167, 495; 1951), and in that 
review the hope was expressed that it might be 
translated into English, a request for which had 
prompted Prof. M. Caullery to revise his book. The 
English edition ia now available in the shape of this 
attractive and well-printed book, and the translator, 
Dr. Averil M. Lysaght, has done her work go well 
that everyone interested in this fascinating subject 
will be grateful to her for the care she has bestowed 
upon it. 

The outstanding feature of the book is its synoptic, 
biological view of the two ways of life with whioh the 
work is chiefly concerned. The first three chapters 
deal with commensalism and with the transitions 
between this and inquiniliam and parasitism. Seven 
chapters on parasitism follow, and the book concludes 
with three chapters on symbiosis. It is difficult to 
say which of these three sections is the most inter- 
esting. The author finds no natural distinction 
between commensalism, parasitism and symbiosis, 
and considers that these are “only categories created 
by us", which cannot, once they have been analysed, 
be delimited. ‘Under varied aspects they are only 
manifestations of the struggle for life." Those 
associations which have permitted the existence and 
perpetuation of the associated organisms havo sur- 
vived. Many other associations must have arisen, 
but have not been able to persist. The variety of 
structural and physiological changes shown by tho 
successful associations are described in considerable 
detail, and many complex problems requiring further 
study by modern methods are indicated. 

In parasitism these problems are numerous and 
intricate. This book leaves many of them out, 
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because 1t-purposely omite discussion of bacteriology 
and the important problems of immunity, which are 
discussed in other works. An adequate discussion of 
these aspects of parasitology would, indeed, have been 
impoesible in a book of this size and would have 
defeated the author’s admirable purposes. In sym- 
biosis the problems requiring investigation are, in 
some respects, even more interesting. The peges of 
the book that deal with symbiotic organisms associ- 
ated with insecta—for example, with the poasible 
part played by photogenic bacteria m the production 
of luminescence and with symbiosis among planta— 
provide fascinating material for extensions of research 
designed to settle the controversies discussed. 

I have not noticed any misprints and only one 
important error has been noted, namely, the state- 
ment on p. 189 that the warble fly penetrates the. 
host "under the same conditions as" the bot fly. 
This error dies hard. It has been clearly shown that 
the warble fly larva penetrates the skin of cattle and 
does not enter through the mofith, aa do the larve 
of the bot fly. 

A word about the bibliography is necessary. This, 
the author i is not meant to be compre- 
hensive and, indeed, it could, in & book of this sire, 

Þe so. The list of 598 references, to which 
the translator has added nine more, refers to work 
cited in the book, and this of the biblicgraphy 
is valuable. Two other brief sections of it, however, 
refer to general works and to special periodicals. Both 
refer chiefly to parasitology, and neither gives an 
adequate idea of modern parasitological literature. 
Of the nine general works cited, seven refer to 
parasites and, with one exception, they were all 
published in or before 1936. Of the meagre list of 
special periodicals, eight of the nme given deal with 
parasites, and many important parasrtological jour- 
nals are omitted. No one would expect a book of 
this kind to give & comprehensive list of works on 
parasitology, but, if any list at all is given, the 
reader is entitled to s modern and representative 
one. 

The book is not, however, injured by this biblio- 
graphical fault. Its distinctive merit is ita com- 
parative study of parasitism, oommensaligm and 
symbiosis, and all students of these modes of life 
will read ıt with pleasure and profit. 

GQ. LAPAGE 


TEMPORARY REVERSAL ON 
BIFROST 


The Bridge of Life 
From Reality to Mystery. By Dr. Augusto Pi Suñer. 
Pp. viit+270. (New York: The Macmillan Company ; 
London: Macmillan and Co., Ltd., 1951.) 28s. 6d. 
net. 

HE only bridge remotely resemblmg the one 

with which Dr. A. Pi Sufer is concerned, and 
like it mythical, is Bifrost. When last seen, the old 
Gods were moving steadily aoe it—out of the world 
and mto Valhalla. This has most men of science 
to assume that the process would continue and that 
the advance of knowledge would automatically 
restrict the area in which the gods oould o te. 
We have preferred not to discuss whether Nature 
would ever be totally comprebensible, or indeed 
whether such a phrase can have any meaning, but 
have assumed that in our limited flelda the gods 
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were in retreat and materialist interpretations were 
extending. 

This complacent &ttatude suffers jolts from time to 
time. There is a certain regularity in the process. 
As & new fleld of knowledge to be co-ordmated, 
some mystically minded peeudo-scientist thinks of a 
phenomenon in the middle distance and announces 
“You have explained so-and-so but you will never 
explain this”. In this book the warnings are issued 
about instincts, consciousneas and & curious mixture 
of life and time that obtrudes iteelf here and there. 
These are referred to as irreducible, and about them 
15 19 asserted that science cannot, and never will, tell 
us anything. 

The best part of the book i8 survey of various 
odd pieces of behaviour in animals and odd associa- 
tions between them. This is interesting and lucid; 
but the choice of authorities is capricious. It is 
surprising to fnd Kipling’s "Jungle Book” among 
them. The treatment of inheritance deals sym- 
pr with Lamarck and Lysenko; but on the 

is of the rather dubious experimentation that held 
the stage in the 1930 period of this ial wrangle 
rather than on the basis of more recent bacteriological 
evidence. There is some interesting backhanded 
Marxism in a section here in which the views of 
Cuvier and Linnsus are associated with their 
respective modes of &oquiring titles. But much of 
this section is sketchy ; ıb is a series of hints to the 
expert and confusions to the lay reader. 

An examination of the borderland between two 
accepted and well-established disciplines—for ex- 
ample, between biology and chemistry—is always 
profitable if made by an expert, and even when it is 
made normally it ia sometimes profitable. But an 
examination of all the borderlands at once needs 
more justification. A priori it is not likely that the 
game man could contribute usefully to each perrphery. 
Experience with this book confirms the a prion 
judgment: not only does Dr. Pi Suñer meditate on 
most of the edges that exist, but he also considers 
some in which there seems to be little promise. 
There is, for example, & discussion about the bio- 
logical mgnrflcance of the probable use in the solar 
energy cycle of the biologically umportant elements 
hydrogen, carbon, nitrogen and oxygen. 

It would be charitable to assume that some of the 
confusion is due to thb tranalator, for the author has 
not been too well served by hum. There are many 
mfelicities of phrase and some soientiflo words are 
given wrong, or at any rate unusual, translations. 
But most of the fault lies with the author: he pays 
lip service to the soientiflo method and comments 
adversely on vitalism, metaphysics and ''word- 
spinning" ; but when the far side of his own medical 
speciality appears, we find as usual the ugly head of 
an ineluctible, irreducible god. Dr. Pi Suñer is not 
building a new bridge, he is simply repairing Bifrost 
and urging some of the gods to He may 
be successful in this, for irrationalisem is now: nio 
and books that encourage awe rather than curiogity 
spread it. We are given a medley of information and 
many quotations from the writings of the eminent; 
but the material is not arranged so as to bring out 
any olear principle. Instead, arbitrary assertions of 
inexpheability are made about some, at present 
unexplained, phenomena, and even these are not put 
EAA Such lack of clarity suggests that we 

y geb warning of the return of the gods ; the rout 
sal. be led by Loki, whose speciality was confusion. 
N. W. Prim 


No. 4316 July 19, 1952 


|J NATURE 93 


METHANE AND CÓAL* 


i By Sr ALFRED EGERTON, F.R.S. 


OAL is the main stored source of the energy 
plies of the world; every twenty years the 

world burns a volume of coal ivalent to the 
volume of Snowdon (a cone of base 8 km. by 1-1 km.). 
Coals were formed from ancient foresta, mainly m the 
carboniferous era, about 250 million years ago, and 
the era lasted 30 milion years or so. Some of the 
sources of coal are of later origin, and some 1s no 
doubt bemg formed. now from decaying foresta and 
swamps. Goals of all ranks—-high and low rank— 
have & common generic relationship, as shown by the 
well-known curve of properties, such as the per- 
centages of oxygen and of carbon falhng withm a 
fairly narrow band. In the mam, coals are denved 
from the lignins and celluloses of plant debris and 
still retain some of the original structure of their 
vegetable origin. They are different chiefly because 
of the different preasure and temperature to which 
the material has been exposed ; the higher-rank coals, 
in general, have been subject to higher tectonic 


pressure. 

The Coal Survey haa been providing a valuable 
examination of the coal deposita in Great Britain. 
Although there have been tremendous upheavals, 

lacements and foldmg of strata, the higher-rank 
have their origin in the central regions of the 
several coal-flelds, and the coals of descending rank 
towards the permphery of the whole area or basin, in 
which ooalifleation hag occurred. Some ascribe this 
entirely to the effect of the pressure of the overburden, 
hut, from mvestigations of German coal de , it 
appears that a fairly steep temperature-gradient may 
be an important factor. Rock folding is con- 
sequent on great depths of sedimentary material, 
and high tectonic preasures and tem tures and 
disturbance of the seams result. ere has also 
been modification by igneous mtrusion in various 
regions. 

It is dangerous to generalize on these matters; but 
it seems that study of the further coalification of 
low-rank material by submitting ıt to high preasure 
at ‘various tures, carrying forward the work 
of Berl, Petraschek, Bode and others, might give 
further information on what has occurred m past 
ages. The constrtution of coals has been tackled 
mainly from the other direction— analytically, by 
lookmg at their structure or treatmg them with 
reagents. These methods, along with X-ray studies, 
seem to show that, in the bituminous range, coal has 
a structure of interleaved or randomly oriented layer 
planes of hexagonally arranged carbon atoms within 
which lies & still more jumbled, more complex 
structure with oxygen, sulphur and nitrogen atoms 
forming some of the links between the ordered carbon 
structure. These structures seem to provide gub- 
units of particles ten times larger (about 3 x 10-* 
am. diameter). This picture of coal, composed largely 
of colloidal particles, as by the late Dr. 
Bangham of the. British Utilisation Research 
Association, with a very fine pore structure between 


* Based on the first Coal Ackmoe Lecture of the British Coal 
Vhlwation Romarah monton, delivered on May 7 at the Royal 


the particles, fita reasonably with the pore miro 
deduced from the density and from the measured 
internal accesaible surface-area (about 100 aq. m./gm.) 
obtained both by heat of wettmg with liquid methyl 
alcohol and by ion at 25° C. of the vapours 
of methyl alcohol, n-hexane, etc. The internal surface 
measured by adsorption of nitrogen at low tem- 
peratures (about — 200° C.) has given values about 
twenty times smaller, indicatmg that the pores are 
of larger average diameter and mplymg that the 
ee a Te ie ee o e 
found to be. The discrepancy between these two . 
methods of measuring the mternal surface is one of 

the most interesting resulta of recent research at the 


_ laboratories of the Britiah Coal Utilisation Research. 


Association and in South Africa and elsewhere, for 
with the clearing up of a discrepancy new knowledge 
is always obtained. (The porosity of coals depends, 
of course,-on the nature of the coal and is not directly 
related to rank; there is in general & minimum for 
coals of about 89 per cent carbon.) 

Dr. Ivon Graham has shown that a certain dried 
coal dust can absorb about twenty times ita own 
volume of methane at 10 atmospheres ; but he also 
showed that methane absorbed under pressure in a 
small block of coal is looked inside and can only leak 
out through the fine pores very slowly ; with anthra- 
cites, even when finely crushed, the gas leaks out 
quite slowly from the fine particles. Graham en- 
deavoured to measure the pressure of the methane 
locked in the pores of the samples of coal taken from 
the coal face, and the highest figure he got was a 
Irttle more than 7 atmospheres. Lindsay Wood (1880) 
obtained the highest figure recorded (34 atmospheres) 
for the Bensham seam at 1,270 ft. At 1,000 ft. depth, 
however, earth pressures would still be about twice 
as great. Graham’s measurements of the amount of 
gas liberated when small lumps of coal are finely 
crushed showed that 200-600 0.0. are released per 
100 gm. for different samples, depending on the type 
of the coal. On the average, it would not be more 
than about ten times the volume of the coal—con- 
siderably leas than 1 per cent by weight. This work 
tells something about the origin of Some 
of it is gas from the porea of the coal en it is 
crushed in the prooeas of mming, but probably the 
greater part is methane which has got locked up 
under pressure during the formation of the coal in 
breaks m the underground ooal and rock structure, 
and is released when the coal is disturbed. Work has 
been done by Russian workers with the view of ascer- 
taming how much methane could be stored in the 
coal substance at the high earth preasures at which 
coalification processes take place. 

Where does the methane come from? The peat- 
forming stages of decay of vegetable debris involve 
serobic disintegration by action of micro-organiams 
and fungi. The biochemical proceas may cease with 
only partial decomposition of the woody substances 
or may proceed to more complete digestion of the 
plant material, providing a jellrfled mass. The 
proceas sooner or later smothers itself and becomes 
anaerobic, and the product becomes consolidated and 
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dehydrated’ under ita own burden. Gases such as 
methane and carbon dioxide can still escape; but 
before long they may become imprisoned by the 
' overlying strata. From this stage down, biochemical 
reactions diminish; but the product is gradually 
further dehydrated, devolatilized and compacted, in 
fact coalified and matured under increasing pressure 
and temperature. (It is rash to mention a tem- 
Pan) it is probably generally somewhere 
100° and 150° C. and only in exceptional 
circumetances rises hi than 200° ©.) The 
degradation of the original plant celluloses and 
lignins in the production of bituminous coal would 
involve the removal of nearly twice the mass as 
gaseous products (methane and carbon'dioxide) and 
water, and some have supposed that a quarter of the 
mass of the coal would have as methane. 
The late Prof. Briggs and Prof. Hicklmg have written 
most interestingly on the subject. In the uotion 
of bituminous coal some suppose that deh lation 
occurs and carbon dioxide and water are eliminated, 
but others are puzzled that methane as well ag carbon 
dioxide is found. The anthracitization of bituminous 
coala, however, certainly seems to require the pro- 
duction of about 10 per cent of the maas of the coal 
as methane, as the carbon/hydrogen ratio has to 
Increase and there ia not enough oxygen to account 
for removal of hydrogen by water alone. Neverthe- 
lees, the amount of methane found: associated with 
coal in mmes is on the average only about 1 per oent 
of the mass of the coal. 

What becomes of the rest of ıt? Leaving this 
rather intriguing question, to consider the occur- 
rence of methane in the coal measures again. The 
pressure of the methane in the of the coal, 
eee ee ormed in the later 
stages of coalification at high preasure, would be 
at the pressure corresponding to the depth of the 
seam. There is, in fact, a tendency for higher gas 
emission in seams of hi -rank coals and at greater 
depths. Dr. Ivon ’a experiments showed, 
however, that the preasure of the methane in the 
coal is very much lower than corresponds to ita 
depth, and very different in different coals; this is 
no doubt partly due to difficulties connected with 

getting true samples of the coal, but it is presumably 
ae due to the gradual diffusion and escape of 
part of the gas. Furthermore, the coal is often 
removed (by geological lacement) to regions at 
much lower preasure than depth at which it was 
formed. In some places where there are porous 
deposits above the coal, the gas can gradually 

i out of the coal and soak away; in other 
places where this occurs, the gas collecta in a porous 
region which is sealed by impervious rock and, if 
then & boring is made into this us region or into 
faulting, the methane which has collected will be 
released under its own . There are apparently 
not many coal areas in Britain where this oocurs. 
The well-known Pomt of Ayr Colliery m Flintshire 
yields free gas (250—650 ou. ft./min., 98 per cent 
methane) at considerable preasure (up to 20 atmo- 
spheres); there are other ‘blowers’ in Staffordshire 
and elsewhere. 

The many disasters from flredamp explosions in 
sia ul da Aeria of ibo L of inc 
flammability eventually led to hi rec to keep 
ventilation of the mimes well ow the limitmg 
concentration for danger. (Men are withdrawn if the 
concentration exceeds 2-5 per cent and electric 
current s cut off at 1-5 per cent.) On the average, 
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about 6 tons of air is pum through the galleries 
for every ton of coal mi and the methane in the 
out-going air 1s seldom as high as 1 per cent. If'the 
average were even as low as 0:25 per cent, the 
recovery of the energy in the methane which ig at 
present wasted would be equivalent to 3 or 4 million 
tons of coal & year, and it is well worth an effort to 
save ag much of it as le. There are two mam 
possibilities, either to off the methane before it 
gets into the ventilation air, or to utilize the energy 
of the methane'in the ventilation air, without trying 
.to separate it. The first of these two possibilities 
"has recently come mto prominence. 


Drainage of Methane at Coal Mines 


As this ‘drainage method’ has been described fully 
in several recent reports and papers, only brief 
reference is necessary. In the Ruhr, the Saar and in 
Belgium, methane is now being drawn off by a 
system of bore-heles in suitable places. Several 

have been developed, the croas-measure 

hole method being most in favour. This method is 
being applied in about twelve British pite. The 
amount of methane drawn off appears to depend on 
the movement of the coal caused by the mining 
operations; disturbance of the coal causes disturb- 
ance elsewhere, increased permeability of the coal 
seam and flow of the methane along bedding planes 
to regions of lower preasure, and subsequent release 
into tho galleries, unleas caught on the way. The 
ded ee Ga ee off from the 
reholes is generally faly high, up to 90 per cent 
p e which would otherwise find ita way out. A 
of 50 per cant or better in the methane content 
ventilation arr can therefore result. The old- 
cctabliched drainage system at the Pomt of Ayr 
Colliery is in & different category, for there the gas is 
stored at high in faulta, and it is essential 
to give it vent before working the coal. In Belgium, 
the mines are linked by pipelines, and & supply of 
3¢ million ou. ft. per day is maintained and is con- 
verted by cracking to & sulphur-free towns gas. In 
Germany, the gas is poing. compreased and used for 
motor rt. The object in view is increased 
safety in the mines, while obtaming a valuable 
product as a raw material for providmg energy 
(power for the mines, or for heating of coke ovens, 
or as & rew product for other chemicals, synthesis 
gas, acetylene, etc.. Whether ‘drainage’ is worth 
while is very much a question of economics, setting 
the outgomgs against the incomings, and each 
soheme has to be considered on ite merits and in 
relation to-local circumstances. According to report, 
it has been found that the value of the gas drained 
has generally more than paid for the installation and 


operating costs. 


Utilization of the Energy of Firedamp In 
Ventllatlon Alr 


The main subject of this article is concerned with 
the second of the possibilities, namely, the direct 
utilization of the energy of the methane in the 
ee air. Dr. Roxbee Cox, chief scientist at 

of Fuel and Power, has described in an 
wksley Lecture to the Institution of 
Mochaniéal Engineers last year the projecta which 
are in hand for the development of gas turbines for 
industrial purposes. One of the projects ia one which 
has been suggested by O. H. Secord, of the Ministry : 
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1f the waste methane in the ventilating upcast air 
from the coal mines could be burnt, the energy 
released could be converted by a gas turbine into 


sufficient useful work to provide a large part of the ` 


power needed in the oollieriee. Can such a small 
proportion of methane (about 0-5 per cent) be burnt ? 
Knowing that methane can be oxidized well below 
the lmiting ‘mixture strength needed for flame, the 
suggestion seemed to me worth pursuing, and a few 
preliminary experiments were made (early in 1949) 
which showed that fairly rapid combustion could be 
got in the region of 700-900? C. R. G. Voysey, & 
member of Dr. Roxbee Cox's staff, thereupon pro- 
duced a scheme, and Fig. 1 shows the general prm- 
ciple: A is a preheater exchanging heat between 
ingoing and outgoing gases, B is a regenerator-ex- 
changer or ‘booster’, in which the gases are maintained 
at the temperature necessary for reaction, and C is 
‘the turbine. 

If the tem Tise caused by the combustion 
of about 1 per cent of methane is 250° C., and 900? C. 
is the temperature to which it has to be raised for 
rapid ignition, then, supposing that it enters at 
450° C., it will have to pick up 450? O. from the 
booster, the temperature will rise to 1,150? C. on 
ignition, and after giving up heat to the other leg of 
the booster it will drop 450? C. and go to the turbine 
at 700° C. The valves of the booster are changed 
over at appropriate intervals to keep the 
going. Te ia very uccemdry thatthe! Sorübntion 
should be rapid, otherwise the exchanger booster will 
be large and costly. 

The booster, largely designed by P. D. Edmundson, 
of the Ministry of Fuel and Power, and constructed 
by the Incandescent Heat Co., has already undergone 
successful trials. The engineers, in designing the 
booster, needed to know how the methane would 
burn in it. The velocity of the air stream would be 
about 200 ft./seo. (65 m./sec.), and the reaidence time 
in the hot rone might therefore be only a few milh- 
seconds. At what temperature would the combustion 
start in euch circumstances? Would it be 
completed quickly when started ? Could it be burnt 
at a lower temperature by addition of oe vapours 
or by change of surface conditions ? would the 
combustion be influenced by other combustibles ? 
These were some of the questions investigated by 
A. D. Meads and later by H. Hirsch, under Dr. J. H. 
Burgoyne’s gracie in the laboratory of the 
Department of Chemical Engineering and Applied 
Chemistry of the Imperial College of Science and 
Technology, London. 
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lon of the Combustlon of Weak 
Ixtures of Methane ʻand Alr 


It was decided to fir on a rate of flow (0-126 
ou. ft./min. at 20° C.) and size of refractory tube 
("Mullite' 3/16 in. internal diameter) which would 
correspond approximately with the expected flow- 
rates and surface/volume retro assumed for the 
preliminary design of the booster matrix. The effect 
of change of composition and of preasure on the 
temperature for rapid combustion and on the 
duration of the reaction was studied. The methane 
and air could either be preheated separately or after 
mixing. It was established in the preliminary work 
that the reaction was taking place hom eously in 
the gas phase, starting not at the surface but between 
the Douda layer and the fast-moving core, and 
that the mixing of the two separate streams was 
very rapid and occurred well within 1 cm. of admis- 
sion (0-4 m.seo.). Most of the work thereafter hna 
been done by heating the methane and ar separately, 
and bringing them directly into the reaction space. 

The “Mullite’ tube was about 1 m. long; the 
length of the reaction space (leas than 10 am.) could 
be changed by pushing in the olosely fitting exit tube. 
The furnace was specially contrived to provide even 
heating, and the temperatures were measured by a 
suction pyrometer in an identical tube alongside, 
through which the same flow of air without 
methane. The of tage of methane and 
of carbon monoxide have measured by infra-red 
analysers, which have made it possible to study these 
fast reactions. The following figures ahow the tem- 
peratures which are needed to cause 95 per oent 
combustion of a 1 per cant methane/air mixture : 


Length of reaction Residence time at inlet Temperature of gases 
space after mtring at inlet 


Invest! 


3-8 m sec. 
1:4 
0:3 1,078 


All the temperatures referred to are the temperaturea 
of the preheated gases entering the reaction space 
(and therefore no correction is needed for rise in 
temperature due to reaction). In 4:5 om. only 
10 per cent is burnt at 1,020? C., go that in the next 
2 am. the combustion, when once started, is all over 
in about 1 m.seo. There is a delay of nearly 24 m.seo. 
before any appreciable reaction happens. This is 
fundamentally interesting, in relation to some other 
experiments on flame propagation. In a flame, gases 
are heated to the temperature at which they inflame. 
In these experiments they are preheated until they 
react rapidly, and that is just what is happening m 
& flame front. 

lf gases are passed through a burner in which the 
gas stream is divided into a number of small channels, 
in each of which there is stream-line flow on emergence, 
the streams have a velocity distribution whioh is the 
same across the burner. One gets a flat flame’. In 
order to maintain the flame, the gases must be heated 
up to the temperature of inflammation (that is, the 
temperature of the lower boundary of the surface of 
the flame), which for a weak methane/air mixture is 
about -1,200° C. The distance in which the heating 
can occur is about 0-08 cm., because at that distance 
from the flame-front the gases are still too cold to 
react rapidly. They are moving at about 6 am./sec. 
(at 20° C.), so they have leas than 2 msec. in ch 
to react and reach a temperature of 1,200° C. If when 
they are already at 1,000° C. according to the 
"Mullite' tube experimenta, they seem to need 2-3 
In.seo. to ignite, it scarcely seems likely that the time 
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available in the flat flame would be sufficient to 
inflame the gas at the flame boundary. In making 
that statement, it 13 assumed that the-gasea depend 
for ther ignition on heat generated by pre-reactions 
set up: by heat conducted from the e. It 1s 
therefore believed that something else is happening 
in the gases before they reach the flame front. It is 
thought these enta 
radicals (probably hydrogen atoms) streaming back 
from the flame, besides the heat of the flame, are 
necessary to start the reactions and maintain a flame 
in existence. iments carried out by B. C. 
Mullins at the Isboratories of the National , Gas 
Turbine Establishment on ignition of methane in 
fast streams of gas indicate even longer ignition-delays 
at 1,000° C. than those obtained at the Imperial 
College. I have mentioned this offahoot of the work 
because it illustrates how study of a technical 
problem can lead to results of importance in purely 
academic studies, in thig' case on the problem: How 
does a flame maintain iteelf ? 

To return to the oxidation of methane, it has been 
found at the Imperial College that: (1) the effect of 
preasure up to 2j atmospheres only alightly decreases 
the temperature of astion ; but oxygen enrich- 
ment decreases it quite considerably ; (2) the weaker 
the mixture (down to 0:5 per cent), the lower the 
temperature for rapid combustion; methane there- 
fore appears to inhibit ita own ignition at these high 
temperatures ; 
carbons and hydrogen lower the ignition temnperature 
quite appremably but only in proportion to their 
contribution to the total heat content of the mrxture 
m burning to carbon monoxide. 

Does the methane burn at once completely ? It 

_was important to know the answer to this question, 
for, if it is only partly burnt, the full available energy 
cannot be converted in the turbine. With constant 
residence time (4-5 m.sec.), the 1 per cant methane 
burns more and more completely as the temperature 
rises, until at 1,020° C. it has been completely burnt. 
Carbon monoxide 1s formed by the combustion of the 
methane; its combustion is inhibited by the methane, 
and it only begins to burn after practically all the 
methane is burnt. The carbon monoxide, however, 
does not burn completely in the time available unless 
the temperature is raised to 1,050° O. These results 
show that the combustion of methane is not a single 
but a dual , being composed of two separate 
processes of different rate: the combustion to 
carbon monoxide; and the subsequent combustion 
of the carbon monoxide, the second being inhibited 
by the first. Fig. 2 shows how marked is this affect. 
1 per cent of carbon monoxide (moist) would burn 
rapidly’at 777° C., but with 1 per cent methane it 
will not burn until the temperature is raised & further 
200°, and then only when the methane has been 

` burnt. It is obvious there is some radical essential 
to the combustion of carbon monoxide which ‘is 
destroyed by a hydrocarbon, like methane. 

This effect has been noted by.others m mixtures of 
much higher concentration in the region of ignition 
limits at lower temperatures. During the Beoond 
World War, the flaming of exhaust from aircraft at 
night had to be reduced. It was found that hydro- 
carbons (lubricating oil, for example) injected into 
the exhaust helped to prevent the blue glow due to 
combustion of residual carbon monoxide when the 
hot exbaust-gas discharges into the air. R. R. 
Baldwin! has shown that the combustion of hydrogen, 
.a8 well as carbon monoxide (moist), is inhibited by 


the view that ' 


(8) that 0-125 per cent of bydro- 
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hydrocarbons to an extent dependent on the oxygen 
concentration. He has suggested that the hydro- 
carbon removes hydrogen atoms, since these alone 
react with oxygen in the hydrogen—oxygen reaction. 
He assumes that these hydrogen atoms react with 
hydrocarbon and give rise to a hydrocarbon radical, 
which is afterwards destroyed. This explanation, 
however, does not seam to fit with the self-inhibition 
of the oxidation of methane. 

It is not at all certam yet whats precisely hap- 
pening in any kinetic gas reaction ; even in the case 
of hydrogen and oxygen, new phenomena turn up 
which have to be accounted for by new suppositions. 
D. R. Warren has suggested that ozone 18 the only 
likely common constituent of all oxidation reactions, 
and yet his own discovery of the effect of boric acid 
on the second ignition limit of hydrogen-oxygen 
seems to rule out &t onoe any explanation of the 
hydrogen—oxygen reaction in terms of ozone as & 
cham carrier. Nevertheless, the dry carbon monoxide 
reaction seems to demand ozone as a chain carrier, 
and it is interesting that in these methane weak- 
mixture reactions ozone is certainly formed at an 
early stage. These experments on the oxidaiaon of 
weak mixtures of methane have yet to yield their full 
fruit. In this connexion, G. J. Minkoff and A. J. 
Everett have found that, in sperk-ignited mixtures 
of methane and oxygen cooled in liquid air at low 
preemuree, the flame is remarkably rapid and is 
attended by & glow lasting several milliseconds, and 
that considerable amounts of ozone and hydrogen 
peroxide are chilled out on to the walls of the tube ; 
methyl hydrogen peroxide is also detected, but -no 
formaldehyde. These various lines of work are con- 
verging to provide quite considerable information 
about these rapid cham reactions which control the 
propagation of flames. 3 

There are now two ways open for the utilization 
of the mmes gas—either by er d or by the direct 
combustion of the methane m the ventilating air. 
Which is the better way will depend on local arcum- 
stances and many other different considerations. 
They are not mutually i tible. Tie aa 
method only removes part of methane that wo 
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otherwise find its way into the ventilating air. If, 
for safety reasons, methane drainage were necessary, 
it might still be thought worth while, mstead of 
burning the methane under boilers or in diesel engines, 
to burn it ın & combustion chamber along with the 
ventilating air containing the reat of the methane and 
gain the power by gas turbine. But having separated 
methane at high percentage, it seems a pity to burn 
it; it should be used ao as to obtain ita value as a 
high-grade fuel. 


Methane as a Fuel for Internal-Combustlon 
Engines 


Methane is an excellent fuel for spark-ignrtion 
engines. M. Pearce had shown that the same engine 
on methane with spark ignition at 14: 1 compression 
ratio gave 34 per cant more dd than when running 
as a diesel engine on oil. This is because of the high 
knock-rating (highest useful compression ratio 16 : 1) 
of methane. N. P. W. Moore and W. T. Lyn have 
been studying the behaviour of methane in a motor 
engine at high pressure and have shown that & pale- 
blue flame precedes at a somewhat lower pressure the 
white flame of the true ignition. Again, this is perhaps 
evidence of the dual nature of the combustion. 

Attention is directed to the behaviour of methane 
in engines not only because of ita special interest 
in relation to the problems of combustion, not 
only to show again how all these different aspects 
of the combustion of methane interconnect, but also 
to suggest that ita special value as a full for internal- 
combustion engines should not be neglected. Methane 
obtained by the drainage method in the Ruhr district 
is being compressed and utilized for motor transport, 
and this may well be one of the most profitable ways 
of using it, rather than using it for heating coke ovens 
or pasamg it into gas mains after suitable reforming. 


Liquid Methane 


For many years we have been interested in the 
possibilities of methane in the liquid state (b.p. 
— 161° C). The late Lord Cadman directed my 
attention to the enormous volumes of methane which 
went to waste in the Persian oil-flelds. I 
ab the time that ıt might be liquifled and shipped as 
liquid, and transpo like liquid oxygen. This half- 
crazy idea developed into a lees crazy scheme to store 
gas for domestic use as methane; the storage 
capacity for the liquid for the same thermal energy 
would be about a thousand times lees than that for the 
gas. Another idea, that 16 might be used aa a liquid for 
motor transport, was fully investigated in the Imperial 
College during the Second World War; and ıt was 
shown to be & poesible substitute for petrol. The 
carbon content of coal could be more easily converted 
to methane than to oil, so that possible supplies of a 
fuel alternative to petrol were great. Granites were 
run for about 25,000 miles in the public service on 
hquid methane in special vacuum-jacketed tanks, 
which were develo for the purpose. When petrol 
became available again, the interest flagged; but it 
is possible that it might revive with methane drainage, 
or possibly when a store of gas is i to meet 
special loads. The section at the Imperial College for 
research on low-temperature technology arose out 
of our interest in these technical problems relating 
to the uso, of methane. 


‘Egerton and Thabet, Proc, Roy. Soc., A, R11, 445 (1062). 
* Baldwin, R. R , Corney, N. 8 , and Precious, R. AL, Nature, 160, 201 
(1962) ; cf. also Naylor nnd Wheeler, J. Chem Soc., 2456 (1931) 
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BIRD CONSERVATION IN 
EUROPE 


HE Fifth Conference of the European Continental 

Seotion of the International Committee for Bird 
Preservation was held in Bologna, Italy, during May 
14-18 under the chairmanship of Dr. Boje Benzon 
(Denmark). The meeting was attended by dolegates 
of the national sections for Austria, Denmark, France, 
Germany, Great Britain, Italy, the Netherlands and 
Switzerland, together with representatives of the 
International Union of Biological Sciences, the Inter- 
national Union for the Protection of Nature and the 
Conseil International de la Chasse. 

One of the most urgent questions discussed was oil 
pollution of the sea and consequent destruction of 
sea-birds. A preliminary survey made by the Royal 
Society for the Protection of Birds in conjunction 
with the British Section of the International Com- 
mittee for Burd Preservation during the winter and 
spring 1951-52 as to the numbers and species 
destroyed in this way around the coasts of Great 
Britain showed 70 per cent of the birds found on the 
beaches were gulls and 16 per cent guillemots and 
razorbuls. A amndlar survey carried out in Holland 
produced a different proportion of birds destroyed, 
45-50 per cent being guillemota and only a few gulls. 
The percentages of other species affected also varied 
in the two countries. On the coasts of Denmark, 
scoters and eider ducks appear to be the most 
frequent victims. 

A valuable report on the work being done in the 
analysis of deposits of oil waste to endeavour to 
trace the type of ud from which oil pollution has 
emanated was contributed by the British Section. 
Work carried out so far shows that specimens of oil 
deposits taken from beaches were wholly of petroleum 
origin and identiflable aa two kinds of oil, waxy 
sludge or bottoms as deposited in the tanks of tanker 
vessels carrying crude oil, and heavy fuel oil. The 
analysis of oil obtained from the feathers of birds, on 
the other hand, proved to be fuel oil only. The 
presence of the latter oil in the sea probably follows 
the pumping by ships of bilges and ballast tanks, 
and as this oil remains as a viscous film when spread 
on water it 13 more likely to cause oiing of birds. 
The urgent neceesity for such research as a means of 
aseisting to solve the problem of prevention of oil 
pollution of the seas was appreciated by the repre- 
sentatives of all countries present. A resolution was 
passed directing attention to investigations in pro- 
gress into the nature and sources of the types of oil 
pollution and the need for further facta on important 
parte of the problem, presmng for completion of the 
investigations, and asking the governments concerned 
to give these the fullest support with the view of 
reaching & constructive and acceptable solution to 
this serious trouble. 

The protection of migratory birds is a question of 
prime importance to the countmes of Europe, par- 
ticularly with regard to those specica which are 
considered as sporting birds and as suitable for food. 
Reports on migratory birds giving lista of thoso 
regarded as sporting birds, the close-times accorded 
to both sporting and other migratory birds and 
details of any species which have decreased, with 
suggestions as to the reasons, were furnished by tho 
national sections of France, Germany, Creat Britain, 
Greece, Italy and the Netherlands. The interpretation 
of the term ‘sporting birds’ varies considerably in 
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different parte of the Continent, thrushes being con- 
sidered fair game in a number of countries, and in 
gome all small passerine birds are regarded as suitable 
for the pot. In Germany and Italy, a decrease of all 
waders and water-birds is reported, and a similar 
situation is apparent in parte of France, whereas in 
Greece there is a serious decrease in all sporting 
migratory birds. Whether other migratory birds are 
decreasing or not is more difficult to obeerve, and 
some countries had no information on this point; in 
Italy, however, & decrease in swallows and swifte is 
attributed to the ever-increasing use of insecticides. 
The need for the further protection of migratory 
birds was evidenced by the passing of resolutions 
pressing that shooting in spring should be everywhere 
prohibited, whether on coasts or inland, and that all 
methods of capturing birds en masse (nete, snares, 
bird-lrme, ete.) should be forbidden. 

The proposal put forward at the Conference held 
1n Uppeala in 1960 that an endeavour should be made 
to establish a series of bird reserves on the main 
migration routes in Europe was also reported upon. 
The Camargue Nature Reserve, in the Rhône delta, 
-which was created, and is administered by, the 
Société d’Acclmatation de France and where pro- 
tection is afforded to many migratory birds on 
passage to other European countries, was specially 
discussed. Grave concern was reased over the 
possible effecta upon bird-life of a er extension 
of economic exploitation of the area. A resolution 
was in which it waa stated that the Conference 
considered that the unique and irreplaceable scientific 
significance of the Camargue as & nature reserve of 
first-rate European mmportance ought to be officially 
recognized by agreament between the mterested 
governments, and requested the French Government 
to accept the principle that large parts of the 
Camargue should be permanently safeguarded not 
only for future generations of scientific workers and 
friends of Nature, but algo for.the conservation of 
the stock of migratory birds on ther way to other 
European countries. The Conference also invited the 
Soaiété d’Acclrmatation de France to accept the help 
of other countries. 

Birds which are a menace to other species present 
, & difficult conservation problem, and the situation 
with regard to the herring gull m the countries 
bordermg the North Sea was the subject of reports 
from Denmark, Germany and the Netherlands. A 
survey made of the herring gull colonies in the three 
countries showed a total of 56 colomes, of which 31 
consisted of more than 1,000 pairs, 12 from 100 to 
1,000 and 13 lees than 100 pairs. Various lines of 
in ion are being pursued, such as ringing, study 
of food taken by the brrds and the effect they have 
on other species neeting in the proxunity of colonies. 
Resulta of measures taken to control the numbers of 
gulls were also reported upon. In Holland, herri 
gulls prove a menace to other species and the contro 
of their numbers is considered essential ; in Denmark, 
on the other hand, they sre found to cause little 
damage to other species and are conmdered a neces- 
sary part of the ecology of sea-bird colonies. Ringing 
results have established that German herring gulls 
are non-migratory and, though not yet complete, the 
Dutch resulta indicate that in the Netherlands the 
birds do not wander far from their original nesting 

unda. 

The International Convention for the Protection 
of Birds which was signed ad referendum at a Govern- 
ment Conference in Paris in 1950 has made no further 
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progress, the majority of national sections present 
reporting that their respective governmenta were 
awaiting the passage of national legislation before 
adhering to the Convention, though some signified 
that their governments would not long delay. 

The investigations into the status of the Anatids 
being carned on in various countries were reported 
upon, &nd Dr. Edward Hindle, honorary direotor, 
presented a report on the work of the International 
Wildfowl Research Institute which was set up in 
London to correlate these investigations and act as 
a centre of information. 

Other subjects dealt with were the conditions of 
birds transported alive from tropical countries to 
Europe, the use of birds’ feathers in milhnery and 
s shooting and netting of birds in parte of 

rance. 


CENTENARY OF THE AMERICAN 
GEOGRAPHICAL SOCIETY 


TES American Geographical Society of New York, 
the oldest society of ita kind in the United States, 
has now reached a ripe age for an American institution 
—one hundred years. It ushered in ita centennial year 
with a largely attended dinner last autumn, and on 
May 22, 1052, it celebrated ite ‘Charter Day’ with a 
convocation at which Mr. John Foster Dulles spoke 
and an exhibition was formally opened. The 
approaching centennial was a factor leading to the 
choice of the United States as the meeting-place for 
the Seventeenth International Geographical Congress, 
which is to be held ın Washington ın August. At 
special ceremonies the Society will entertain and 
honour foreign geographers on their arrival in New 
York en route to the Congress. 

The Society is twenty-one years younger than the 
Royal Geographical Society and has had a somewhat 
comparable career". Ita founders consisted of mer- 
chants, ship-owners, and other busmess and pro- 
feasional men—among them, an influential group of 
newspaper publishers, editors, historians and writers. 
Until 1871 the instatution was called '"The American 
Geographical and Statistical Socroty", and about a 
third of the papers read before it at that tame had to 
do with statistics. From the beginning the Society 
has kept up a consistent interest in loration, 
though to & lesser degree than ite sister iety in 
London. It aided the American Arctic expeditions of 
Kane, Hayes, Hall, Greely, Schwatka, and De Long, 
during the “fifties, ‘sixties and ‘seventies, and later 
was closely associated with Peary (who served as 
preaident during 1903-68), Stefanseon, Rasmussen, 
Wilkins, Byrd, Louise A. Boyd, Ronne, and many 
other explorers. Judge Charles P. Daly was president 
from 1864 until his death in 1899 and did more than 
anyone else durmg ita first half-century to establish 
the Society on firm foundations. In 1874 be said that 
one purpose of geographical societies was ''o prese 
the importance of scientific attainment . . . upon all 
who are ready to encounter the toil, the privation, 
and the peril that are meident to such noble under- 


* For further cotaus on the history of the Boctety ses the followmg 
.J K Wright, director d 1038-10 
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telungs [that 18, exploring expeditions], that they 
may bring back what will be honourable to them- 
selves and useful to the world". The Royal Geo- 
iphiea] Society and the American Geographical 
Rociety have adhered to this principle. d 

Both Societies have also striven to advance geo- 
graphical education along modern lines in their own 
countries. In the mid-’eighties the Royal Geographical 
Society took the lead in the movement that estab- 
lished geography in British unrversities and effected 
its improvement in the schools. Similarly, in the 
mid-’nineties the American Geographical Society 
adopted a policy of close collaboration with teachers. 
It gave moral encouragement and material assistance 
to the Association of American Geographers durmg 
the latter’s formative period. The Association, 
consisting of university geographers, was 
founded by Prof. W. M. Davis in 1904 for the 
development of geographical research. The American 
Geographical Society also came to the rescue of the 
school teachers’ Journal of Geography when that 
estimable little magazine was about to expire in 1918. 
In 1912 the Society conducted an excursion through 
the United States to the Paciflo coast and back. 
Ninety American and forty-three European geo- 
grephers participated, the Europeans as guests of 
the Bociety through the generosity of Mr. Archer M. 
Huntington, the Society’s outstanding benefactor. 
This extraordinary trip forged new bonds of friend- 
ship, esteem and collaboration across the Atlantio— 
bonds that held firm despite the Firat World War 
and that help to explain a broadening of the Society’s 
world outlook in the that followed. 

Isaiah Bowman. (1878-1950) was the first director ; 
he served from 1915 until 1935, when he resigned to 
assume the presidency of the Johns Hopkins Univer- 
sity. Before his us eet the Society had 
confined ita activities ost entirely to publishing a 
journal, building up an excellent library, holding 
semi-popular lectures, and awarding medals and other 
honours. Dr. Bowman more than led the 
membership and raised the scientific of 
the journal, which was renamed The 1 
Revtew in 1910. He inaugurated several series of 
monographie publications, including the well-known 
Research Series and the Special Publications, in which 
some eighty works have ap to date. Further- 
more, during Dr. Bowman's administration, chiefly 
through his initiatrve, and with the financial support 
of Messrs. Huntington, J. B. Ford and others, the 
Society embarked upon a new type of enterprise : 
the conduct of large programmes of original investi- 
gation both by members of ita staff, who were added 
for the purpose, and by outaiders under the Society's 
general supervision. These have dealt especially with 
techniques of exploration and cartography, and with 
the geogřaphy of Latin America, of the polar regions, 
and of pioneer settlements in different parta of the 
world. They have yielded fruit in new instrumenta 
and techniques of reconnaissance surveying and 
map-making, in & great “Map of io America 
on the Scale of 1: 1,000,000” (107 ) and in 
many other mape, monographio works, and periodical 
articles. In these ways the Society extended ita 
influence and gained recognition aa a genuine research 
institution. 

The American Geographical Society is now crossing 
the threshold of its second century under the in- 
vigorating leadership of & British geographer. In 
1950 Dr. George H. T. Kimble, formerly of the 
University of Reading, and later professor of 
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geography in MoGill University, Montreal, was 
appointed director. He is putting into effect a 
reformulation, recently adopted by the Council, of 
the Society’s time-tested policies. Research is to be 
maintained and accelerated. The Hispanic-American 
programme will continue, though on & reduced scale. 
Fresh flelds are being energetically opened: the 
geography of diseases, the study of glaciers in relation 
to climatic changes, and investigations of the dis- 
tribution and use of natural resources. The Society 
is also seeking new ways and means whereby 
geography may be applied to useful purposes and ia 
striving to “bridge the gap between geographical 
scholarship and teaching’, a gap that yawns 
altogether too wide for safety, not only in the 
United States but also in most of the other countries 
of the world. 7 


OBITUARIES 
Prof. H. A. Kramers 


Aw untimely death has removed from the world of 
phyaical science one of rts most original and inspinng 
figures. Prof. H. A. Kramers was professor of theor- 
etical physics in the Technical University of Delft. 

Prof. Kramers was universally respected as a 
master in many flelds, skilful alike in putting to use 
the most subtle methods of algebra and in bringing 
to light the essential physical features of the most 
varied phenomena. He was universally liked as a 
man: everyone who came into touch with his warm 
and fine personality yielded to ita charm and mmgled 
respect with affection. His shrewd judgment of 
human affairs and his interest m people made him 
eminently suitable for the responsible positions he 
occupied in international bodies ministering to the 
common needs of physicista of all nations. Deeply 
concerned with ethical problems, he regarded the 
control of nuclear energy as & most compelling task. 
His work m the Atomic Energy Commission of the 
United Nations Organization waa a sacrifice accepted 
in all simplicity: he came back with his health 
irepar&bly undermined. Although in his lest years 
his curiosity and enthusiasm for the new advances of 
physica were a3 youthful as ever, he had not recovered 
the vigour of his former days. Yet he strained to the 
last his failing strength in the fulfilment of his 
unselfish work for science. 

To the physicista of my generation, who knew of 
the heroic days of quantum theory only by the 
tradition received from our elders, Kramers had 
about him the glamour and the wisdom of the pioneer. 
Has early association with Bohr, his later collaboration 
with the young Heisenberg, exerted a marked in- 
fluence on the shape taken by the development of 
quantum mechanics. He had been brought up agamat 


‘the background of the Lorentzian tradition, still very 


much alive even to this day in Holland, and the 
inoisively critical spirit of his teacher Ehrenfest could 
not have failed to leave ita mark on him. Kramers's 
role in jhius first period of his scientific life has thus 
been to carry over, in & highly origi form, the 
great classical traditions of Dutch physica into the 
growing tide of quantum theory. This he did, above 
all, by his masterly analysis, in the spirit of Bohr'a 
correspondence argument, of those optical problems 
which had absorbed Lorentz’s attention so fully. His 
very first attempt, on the intenmties in the Stark 
effect, became at once a model for the methods of 
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' quantum theory in ite mitial stage ; so much so that 
when Schródimger first wanted to test the powers of 
his wave-meohanies, he quite na took up that 
very problem for comparison. But a still more decisive 
advance was Kramers’s reformulation of the theory 
of optical dispersion, which paved the way to 
Heisenberg’s great discovery. 

After his return to Holland, the task he accom- 
plished, though of a different character from his work 
in Bohr's circle, was no lees honourable and no less 
exacting. If the old Dutch tradition of theoretical 
research in physics has been so brilliantly upheld and 
continued along the lines of quantum theory, ıt is due 
in no small part to the powerful mfluence of Kremers's 
personality. By his versatile &otrvity he contributed 
much hrmself to the development of the methods of 
quantum mechanics and to their application to many 
fundamental problems of atomico physice. But who 
will tell how much he stimulated his fellow-workers 
by hia example, his experimental colleagues by his 
advice, hia pupils by his guidance, his students by 
his teaching? Bemdes all this, there was Kramers 
the man, to wham nothing human was foreign. His 
friends would never seek m vam his wise counsel m 
affairs of public import, or his warm sympathy in 
their private worries. His help often came unsought, 
and sometimes a hint, unobtrusively preferred, would 
make you realize that, unknown to you, he had given 
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long and careful thought to your problema. His 
name will live in the annals of science; his gentle 
image in the hearts of his friends. L. RosEgNFELP 


` 


Prof. Louls Gulllaume 


Taa death, following an accident at Strasbourg 
on May 29, is reported of Prof. Lous Guillaume, 
Ingénieur en chef at the Bureau de Recherches 
Géologiques et Géophymques in Paris, and well known 
and respected among British geologista. 

Guillaume, who was born in 1804, held academic 
posta at both Caen and Strasbourg, and m 1941 

elped to found the Bureau dee Recherches Géo- 
logiques et Géophysiques, the object of which was to 
co-ordinate, facilitate, and if need arose, to initiate, 
the search for useful economic materials m France. 
He was the author of numerous scientific articles m 
the fields of palgontology and stratigraphical geology, 
and his premature death deprives his colleagues of 
his collaboration in & number of important works, 
particularly on hydrogeology, for which he had 
assembled an extensive and valuable documentation. 

Guillaume was & fervent anglophile and had made 
many friends in Great Britain; they will mourn the 
pessing of a generous and dynamic personality. 

A. C. TOWNSEND 


NEWS and VIEWS 


Medical Protozoology In the University of London : 


rof. H. E. Shortt, C.I.E., F.R.S. 


Pror. H. E. Sgonvr, who has held the chair of 
medical protozoology in the University of London at 
the London School of Hygiene and Tropical Medicine 
since 1947, 18 to retire in October. Prof. Shortt was 
formerly in the Indian Medical Bervice, and bas made 
discoveries of fundamental importenoe in tbe fleld of 
tropical medicine. Durmg his work in India on the 
etiology of kala-azar, carried out over a period of 
twenty-five years, he proved that the transmitting 
agent was Phlebotomus and oontributed profoundly 
to the knowledge of this disease and ite causal 
organism. In recent years he has carried out brilliant 
researches on the life-cycle of the malaria parasites, 
in which Dr. P. C. €. Garnham collaborated, and for 
which they were jointly awarded in 1951 the Darling 
Medal and Prize given by the World Health Organ- 
ization. ^ 


Dr. P. C. C. Garnham 


Dr. P. C. O. GanNHAM, who is to succeed Prof. 
Shortt, was in the Colonial Medical Service during 


1925-47 and was director of the Division of Insect- : 


borne Diseases in Kenya during the last four years 
of his service. He has publiahed numerous original 
articles, many of which are concerned with malari- 
ology, & subject in which he has specialized and 
achieved distanction. In Kenya he carried out 
important research not only on malaria but also on 
relapsing fever, plague, onchoceraasis and jungle 
yellow fever. The epidemiology of these diseases and 
the bionomics and control of their insect vectors were 
his special concern. An outstanding success in this 
field was his discovery of the use of DDT in destroying 
the larval stages of Simulium neavet, the vector of 


onchocerciagis in Kenya and other perte of East 
Africa. This method of control has resulted in the 
complete eradication of the 1nsecta in certain endemic 
foci. On joining the staff of the London School of 
Hygiene and Tropical Medicine as reader in medical 
parasitology in 1947, he participated in the experi- 
mental work which led to the first discovery of & 
pre-erythrocytic stage m. the life-cycle of mammalian 
malaria parasites. His collaboration in this work and 
in the ent researches which established the 
presence of this long sought-for missing lmk in the 
life-cycle of the human malaria parasites, Plasmodium 
vivaz and P. falovparum, bas earned for Dr. Garnham 
an enduring name in the history of tropical medicine 
researoh. 


Institutlon of Mining' Engineers : President for 


1953—54 


Mz. J. Crom MrroBEsoN has been elected 
resident of the Institution of Mining Engineers 
or the year 1953-54, and will succeed Mr. R. J. 
Weeks at the annual general meeting to be 
held next January. Mr. Mitcheson comes of an 
old mining family, his great-grandfather having 
worked with George Stephenson at the Old Kill- 
ingworth Colliery ; both his grandfather and father 
were also associated with the industry. Mr. J. C. 
Miteheson was educated at Bootham School, the 
Royal Miltary Academy, Woolwich, and the Univer- 
sity of Birmingham, where he graduated B.Sc. 
in mming. After obtaming his colliery man- 
ager's certificate, he was appointed lecturer in coal 
mining and demonstrator in mune rescue in the 
University of Birmingham under the late Prof. K. 
Neville Moss. In 1924 he returned to the mining 
industry to assist his father in his consulting practice 
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in the Midlands, and waa later appointed managing 
director of the Birch Coppice Collieries of Morris and 
Shaw, Ltd. During the Second World War he was 
group production director for the Warwickshire 
C eld. When the mines were nationalized, Mr. 
Mitcheson served for a time as mining development 
engineer to the West Midlands Division; later he 
resigned to take up consulting work and to look after 
the intereate of his former company. He has visited 
mines in France, Germany, Belgium, Spain and the 
United States, and has recently reported on the 
brown-coal deposits of Iceland for the Icelandic 
Government. 


Parls to London Television Relay 


Durme the period July 8-14, a new and advanced 
experiment in the international exchange of television 
programmes was carried out between Paris and 
London. By co-operation between Radiodiffusion 
et Télévision Françaises and the British Broadcasting 
Corporation, a part of each day's programme in the 
public television service in Great Britain originated 
in Paris. Due to the failure to achieve uniformity in 
the television standards in use in Europe, it was 
necessary to convert the television signals from the 
French 819-line system to the British standard of 
405 lines. This conversion was carried out at Cassel 
by equipment developed by the B.B.C. in which the 
picture with the original number of lines on the 
screen of a cathode-ray tube is rescanned by a 
television camera o ting on the number of lines 
normally used at the receiving end of the circuit. 
Earlier experimental work had shown that the 
succees of this technique depended on the use in the 
picture tube of & screan having a phosphor with a 
decay time com ble with that necessary to scan 
a single frame of the television image. By this means 
the camera views an image that is virtually con- 
tinuous during each frame. The phosphor used in 
the cathode-ray tube at Cassel is zinc beryllium sili- 
cate, which has an exponential decay characteristio 
such that the brightness of any particular point in 
the image falls to about 28 per cent of ite original 
value during the time of scanning one frame. A 
Marconi Image-Orthicon camera was used to re-scan 
the picture at the 405-lne standard. From Cassel 
the picturea were transmitted to London by a series 
of radio links. Apart from some intermittent tech- 
nical faults with both the sound and vision signals, 
the experimental programmes could be regarded as 
very succeasful in indicating the possbilities of 
exchange of programmes between European capitals 
and other places separated by & few hundreds of 
miles. As a combined operation between R.T.F. and 
B.B.C., this achiovpment marks a new step forward 
in the development of outside television broad- 
casting. T 


The Chemical Soclety of the University of Edin- 
burgh i 


For his presidential address to the Royal Society 
of Edinburgh delivered on July 7, Prof. James 
Kendall spoke on ‘The First Chemical Society, the 
First Chemical Journal, and the Chemical Revolu- 
tion". He discussed the first volume of the proceedings 
of the Chemical Society of the University of Edin- 
burgh, which was discovered a few years ago in the 
library of the Royal Irish Academy and has since 
been presented to its original owners in the University 
of Edinburgh (see Nature, 159, 867; 1947). The 
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volume is.@ well-bound folio of 452 pages in copper- 
plate manuscript, containing thirty-two dissertations 
on topics of chemical interest. Although the com- 
munications presented are not of major scientific 
importance, they do afford a unique record of con- 
temporary chemical thought. In particular, they 
disclose one fact of significant historical interest, 
namely, that Joseph Black, commonly regarded as 
among the last to accept the ‘chemical revolution’ of 
Lavoisier, must have been among ita earliest advo- 
cates, aince the majority of his students were already 
converta to the oxygen theory of combustion in 
1785-86. The penultimate paper, by Mr. John 
Carmichsell, merita special consideration. It consists 
of a violent attack upon the long-established doctrine 
of phlogiston, which Lavoisier overthrew, and con- 
cludes with a quotation from Virgil applicable thereto : 
Venit summa dies (Ita last hour has arrived). That 
pronouncement was obviously endorsed by Mr 
Carmichaell’s colleagues, since on the titlo-page of 
his medical graduation thesis in 1787, where he 
continues the attack, he proudly announces himself 
as “Extraordinary Member and President for the 
Year of the Chemical Society of Edinburgh”. This 
thesis was almost certainly one of two sent by Black 
to Lavoisier in 1790 as proof that Edinburgh students, 
while enjoying ‘‘the most perfect liberty of chuseing 
their philosophical opinions", had in general embraced 
his system. Incidentally, Mr. Carmichael] was one of 
the few original members of the Society who was & 
native Scot. 


International Commission on Glass 


THE International Commission on Glass held its 
annual meetings under the presidency of Prof. 
W. E. 8. Turner throughout the week June 30- 
July 5. The first two days were spent m London, in 
part in the rooms of the Institute of Physics, and in 
part at the Research Laboratories of the General 
Electrio Co., Ltd., Wembley; the meetings on the 
other four days were held in Sheffield at the De- 
partment of Glass Technology in the University. 
Representatives of Belgium, France, Germany, Creat 
Britain, Holland, Japan, Spain, Sweden, Switzerland 
and the Untted States attended. The technical work 
of the Commission occupied three full days, one of 
them devoted to an open session; the two other 
days to committee work on a variety of subjects 
classified under the group headings of glass literature ; 
chemical properties of glasses ; physical properties of 
glasses; glass furnace problems. Reports were 
presented on tasks or projecta previously undertaken 
by affiliated organizations ; agreements were reached 
on & number of fundamental issues, and plans were 
prepared for further collaboration. The International 
Standards Organization sent, by invitation, two 
observers to the meetings. Among the events were 
visita to the Research Laboratories and the glass 
works of the General Electric Co., Ltd., and to the 
Imposing new works—unique in Europe—at Har- 
worth, near Doncaster, where the glass envelopes for 
electric lamps and radio valves are manufactured at 
tremendous speed. Prof. W. E. S. Turner, to whom 
illuminated addresses were presented from Germany 
and Japan, will, after being continuously in office for 
twenty years, retire from the presidency in 1953. 
He will be succeeded by Dr. B. P. Dudding, honorary 
secretary of the Institute of Phymcs and at present 
secretary of the Commission. M. Henn Vandecapelle, 
director of the Institut National du Verre, Charleroi, 
was appointed secretary-clect. 
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Problems of Land Reform In Under-developed 
Countrles 


Ix the under-developed regions of the world there 
are many impedimenta to the improvement of rural 
living standards. Among them are the fragmentation 
of holdings, the concentration of land ownership m 
a few hands, high rente and insecurity of tenure, low 
wages, exorbitant taxation and inadequate provision 
for agricultural credit. In a report, entitled “Land 
Reform: Defects m Agrarian Structure as Obstacles 
to Economic Development", published by the 
United Nations’ Department of Economic Affairs 
(pp. 101. New York:, United Nations. 75 canta. 
London: H.M.8.0., 1951. 5s.), it ia emphasized that 
it 18 the agrarian structure and, in particular, systems 
of land tenure which prevent rise in the standard 

“of living of small farmers and agricultural labourers. 
Land reform, however, if 16 is to be effective, must 
comprise Improvement m all the social and economic 
conditions &ífectang farm hfe. Changes in the land 
tenure systems are more likely-to lead to a rise in 
the standard of living of the rural community when 
they form part of & general programme than when 
they are undertaken in isolation. The provision of 
credit facilities, co-operative marketing, technical 
advice and health services are among the major 
services needed. The report pointe out that if steps 
are not taken to provide facilities of these kinds to 
newly established small farmers, many of the benefits 
which might be expected to result from reform of 
tho land tenure system will be nullified. 


Eradication of Bovine, Tuberculosis from Cattle In 
Denmark 


Dusxanx, with some 1,600,000 dairy cows, has 
recently completed the eradication of bovine tuber- 
culosis from among her herds, and is the first country 
in the world to guarantee that all exporta of butter 
and cheese are from the milk of tuberole-free animals 
only. The occasion was marked by official celebrations 
in Copenhagen on June 13. The campaign was begun 
sixty years ago, when Prof. Bernhard Bang, of the 
Royal Vetermary College, Copenhagen, advocated 
the tuberculin-teating of all cattle, the. isolation of 
the healthy animals, and the weeding out of reactors ; 
ita completion involved the slaughter of 318,000 
reactors between 1034 and 1951 (“The Campaign 
against Bovme Tuberculosis in Denmark and ita 
Eradication" By T. Mathiassen. Aarhus: by the 
Danish Federation of Dairy Associations. ‘Re Lur’ 
branded butter and cheese: Order of Danish Ministry 
of Agriculture, March 27, 1952). 


Ethics of Management 


A STRIKING article in the current issue of the 
Journal of the Instituts of Personnel Management (34, 
No. 819) is one by the Institute's director, Mr. H. E. 
Roff, on the ethics of management. Accepting the 
four-fold aim of industry as the pormi of goods 
and services, the earnmg of profit on capital, the 
provision of employment and the provision of social 
and work satisfaction, Roff that manage- 
ment has ee to the customér, the share- 
holder, the emp and the community, tbe latter 
moludmg disi hcm for preserving the amenities 
of Britain, making effective use of natural resources, 
helping to produce democratic citizens and, finally, 
teaching the new generation of . The 
journal also contains an account of the workahop for 
elderly men at Rubery Owen and Co., an examination 
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of the scientifico study of human relations in industry, 
the report of a morale survey in a Danish department 
atore, and the part played by trade unions m German 
industry. There are also some mteresting notes on 
the træning of shop stewards and the employment of 
older workers as well as the usual reviews of books 
and periodicals. 
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Imperlal College of Sclence and Technology, 

Hendon Report for the Year 1950-5] 

Tua forty-fourth annual report of the Governing 
Body of the Imperial College of Science and Teoh- 
nology, London (pp. 55; from the College at South 
Kensmgton, London, S.W.7 ; 1951), covering the year 
ended July 31, 1851, refers to the further special 
grants of £3,000 made by the University Grants 
Committee in 1950-51 rising in 1951-52 to £4,000 for 
the provision of bursaries for postgraduate students 
in engineering. The first of the projected extensions 
to the chemical technology building and the new 
chemistry laboratories were completed during the 
year, adaptation of the Union building was nearing 
completion and the erection of laboratories for mineral 
dreasing by adaptetion of part of the Bessamer 
Laboratory is expected to be complete in August 
1952. In spite of continuous progress in developments 
on the technological side, increasing costa have 
checked the steady advance m the quality and 
quantity of the work of the College during the first 
four years of the quinquennium. <A deficit of more 
than £9,000 was mourred m 1949-50, and much 
The 
finances have accordingly been closely examined to 
determme the directions in which economies are 
possible with the mmmum reduction of efficiency. 
Capital grants from the University of London for 
new construction and equipment totalled £154,290 ; 
but room for expansion constitutes a serious problem. 
The plan for a South Kensmgton site has come no 
nearer to fruition ; but the aoquimtion of the sites at 
181-5 Queen's Gate and of the underlease of the 
property at 177 Queen's Gate should provide sufficient 
room for necessary normal development in the next 
five or ten years. Áppendrixee to the report include, 
besides the statement of accounta, & hst of pub- 


lications during 1950-51, arranged by departmenta. 
Interpretation of Selsmograms 

Prion to the year 1030 seismologists were obliged 
to acquire information required for the interpretation 
of seiamograms piecemeal from papers and portions 
of books on seismology, and from a careful study of 
their own particular instruments. In 1980 they 
became indebted to Dr. Frank Neumann, mathe- 
matician of the United States Coast and Geodetic 
Survey, for collecting these data and for making 
them available m mimeographed form. With the 
advance of the science of seismology 1t has now been 
necessary for Dr. Neumann to revise and enlarge his 
original work on this subject, and seismologiste are now 
indebted to the Coast and Geodetic Survey for printing 
the work as Special Publication No. 254, “Principles 
Underlymg the Interpretation of Seismogramas’’. 
This work, which has been brought thoroughly 
up to date, is written for the Seismograph Station 
director, for the student who is beginnmg his cazeer 
as & Beiumologiet, or for the amateur seiamologist. 
The reader is provided with bamo background m-. 
formation pertaining to the origin and transmission 
of seismic waves and the recording characteristics 
of the prmcrpal typee of seiamographs now used in 
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the long-range detection of earthquakes, including 
Bhort-period instruments. The established funda- 
méntals of earth structure, which seismic wave 
propagation is dependent, are set forth, and travel- 
time tables for the major phases are discussed ; 
hs of the Gutenberg—Richter tables for four 
dope of earthquake focus, and published during 
88, are given. It is to be noted that an error 
of one second in determining the arrival time of the 
primary or P phase will result in epicentral distance 
errors ranging from 8 km. at a distance of 1,000 km. 
to 22 km. at a distance of 10,000 km. Rather more 
than ten years ago, Gutenberg and Richter mtroduced 
the earthquake magnitude scale, based on measure- 
ments of seismograms, to replace the earthquake 
intenmty stales used previo This logarithmic 
magnitade scale is d i in 7 etail. An inorease 
of one unit m magnitude signifies a 63-fold increase 
in energy, and on the Gutenberg-Richter scale an 
earthquake of magnitude 5 would release 10% erga 
of energy. Copies of interpreted seismograms are 
given as illustrations in the publication. 


The Blue Sun of September 1950 


Taa results of spectrophotometric observations of 
the blue sun, made at Edinburgh between 15h. 20m. 
and 15h. 26m. vu.r. on Be 26, 1950, have 
been described by R. Wilson (Mon. Not. Roy. Astro. 
Soc., 111, 5; 1951). The 36-in. Cassegrain reflector 
of the Royal Observatory was used with the two-glass 
prism train of the attached Hilger universal spectro- 
graph, the e dispersions 132, 45 and 
28 A./mm. at Ha, HB and Hy. Very full detaila of 
the procedure and the deductions are given in the 
peper, at the end of which appears a summary of the 
conclusions. The layer causmg the phenomenon waa 
due to extensive forest fires in Alberta on September 
28, 1950, the amoke from which was carried by upper 
winda to Euro where the effect was quite different 
from that: in Arioribe, Over the latter continent at 
various times and places there was complete darkness, 
and when the sun was visible ıt waa purple or blue, 
while the scattered light in the sky produoed shades 
of orange, purple or hlue. Over Edinburgh on the 
afternoon of September 26 the amoke was observed, 
and the sun, sean quite clearly through the haze, waa 
a imp mage blue. According to E: M. Elsley 
(W , 6, 22; 1951), the scatteri 

globules of oil, caused by the 
and the scattering theory predicted various features 
which were experimentally verifled by Wilson's 
investigations. These particles were dielectric in 


nature and vary homogeneous in size and constitution, ` 


and there appears to be the possibility that there was 


another system of particles in the layer, producing & 
neutral extanction. Using & relation deduced between 


the diameter and the refractive index of the scattering : 


particles and assuming the latter to be about 1:6, 
which is near the value for most organic oils, the 
diameter of the particles would be of the order of one 
micron. If there was the other system of particles 
in the scattering layer, it is suggested that their most 
likely constitution was carbon, and it is possible that 
their size could be the same as that of the uniform 
dielectric particles. Communications in Nature of 
September 29, pp. 545 and 564, and Deoember 22, 
p. 1086 (1951), discussed this topic. 


Exhibition of Geometry at Chicago 


Tua Illinois Institute of Technology has arranged 
an exhibition of geometry at the Chicago Museum of 
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Science and Industry, end Prof. Karl Menger has 
written an attractive 34-page guide-book, with the 
title “You will like Geometry". The most striking 
feature of this is the large number of beautiful 
diagrams.. The subjecta treated are very varied. 
There are simple constructions of plane geometry, 
including some of a puzzle type which do not appear 
in the usual text-books. There is also a‘section on 
the regular solida, including Kepler’s star-faced solids 
and Poinsot’s star-cornered solids. Other perte of 
the guide book deal with more advanced mathe- 
matios, such as the theory of groupe, which is 
introduced with reference to operations on triangles 
and other geometrical figures. An account is given 
of the ‘universal curve’, discovered by the author, 
which has the property that every curve of our space 
can be deformed mto one of its parte. As the preface 
claims, “Geometry is amazing and ingenious and 
beautiful and profound; and, most important, it is 
alive and growing". 


Announcements 


‘Oren days’ are being held at the Chemical 
Research Laboratory, Teddington, Middlesex, during 
September 23-26. Industrial firms wishing to send 
representatives and who are not already on the 
mailing list should apply to the Director, before 
August 31, for invitations for September 23 (after- 
noon), September 25 or 26 (morning or afternoon). 


Paxisran’s first seiamological research station is 
now being built in Quetta with the technical assistance 
of Unesco. The new service would be grateful for 
reprints of seismological papers published before 1948 
and for back numbers of journals, which should 
be sent to the Pakistan Meteorological Service, 
Geophysical Division, Kings Road, Quetta, Pakistan. 

Messes. BLUNDELL Rugs, Lro., Chaul End Lane, 
Luton, Beds, have issued a small handbook of 22 
pages (pride 6d.) describing their range of alide rules, 
and giving examples of the uses of the various patterns. 
Thus, in addrtion to the usual rules in various styles 
graduated for simple mathematical operations, there 


- are others with log—log scales, commercial calculators, 


electricians’ scales with appropriate quantities, and 
& timber calculator. Most of these scales are made 
entirely of a white plastic material, based on vinyl 
chloride—-vinylidene chloride copolymers, with a ‘satan’ 
finish. It is claimed to be resistant to water, most 
chemicals and fungi. It is strong, and the scales are 
and clear; m some the tension of the 
slide can be adjusted. Model A.G.1 (£1 18s.), a si plo 
general- rule, has the usual A, B, O, D 
and also scales for reciprocals, cubes and Pastime ; 
additional red lines on the cursor provide for finding 
areas of circles of given diameter.. 


EnnaTUM. In the communication entitlod ''Cellu- 
lar Permeability of Yeast to Metallic Ions’, by 
E. Quaghorzzi and A. Rescigno, published in Nature 
of July 5, p. 35, the first equation should read: 











V dz z (x, — 2) VJL . 
La "up a : 
and the second should read : 
_ „atob 
a. exp( -5 +) +o 
To ,a-cb 


The second reference in the footnote should be 
disregarded. 
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IN RIPENING TOMATOES 


By Dr. T. W. GOODWIN and MALINI JAMIKORN 
Department of Biochemistry, Unlversity of Liverpool 


ORTER and Lincoln! have recently put forward 

a theory of carotenogenesis in tomatoes. This 
scheme is based mainly on the results of pigment 
analyses carried out on ‘the ripe fruit of various 
specially-bred crosses. From these a series of polgenes 
was obtamed, differmg from each other by four 
hydrogen atoms. As the members of the series could 
always be detected in every cross, ib was postulated 
that the fully unsaturated carotene, lycopene, is 
formed from more saturated precursors by the 
stepwise removal of four hydrogen atoms, thus: 
perhydrophytoene — phytoene — phytofluene + 
C-carotene — e ADR — lycopene. Lycopene 
is then assumed to isomerized, in amounts 
varying accordmg to variety, to a-, B- and y-carotenes. 
The scheme was justifled on genetico grounds. Porter 
and Lincoln emphasize, however, that a different 
mechanism may operate in other plant tissues such 
as green leaves. 

The pioneer observation of Duggar!, that ripening 
of excised tomatoes above 30° results in the inhibrtion 
of lycopene synthems but not that of carotene, has 
frequently been conflrmed*. Furthermore, as gbon 
as the ripening temperature is reduced to 80° or 
below, lycopene synthesis is resumed and proceeds 
normally. 

It was decided to find out what happened to the 
members of .the Porter-Linooln series other than 
lycopene when the synthesis of this latter carotene 
was inhibited by ripening excised tomatoes at high 
temperature. In particular, the variation in the 
phytofluene content was followed quantitatively, as 
this polyene occurs in reasonable amounts ın ordinary 
commercial varieties, whereas most of the other 
members (for example, (-carotene and neuroeporene) 
are only present m traces. 

Methods and Results. Tomatoes were removed 
from the vine while still green as Boon as the very 
first signa of ripening appeared. They were divided 
into four and these ripened at either 0°, 15°, 
30? or 375. Sample were taken for analysis once 
every three days for twelve days. The pigmenta were 
extracted and separated chromatographically &coord- 
ing to the procedure recently deeoribed in detail by 
Goodwin‘. «- and f-carotenee, lycopene and phyto- 
fluene were determined quantitatively, and the 
presence or absence of {-carotene and neurosporene 
was noted. Phytoene was never present in detectable 
amounts. 

The results obtained are recorded m the’ accom- 
panying table, from which the following conclusions 
can be drawn. 

(1) It is confirmed that lycopene synthesis is 
inhibited at temperatures above 30°; there is, how- 
ever, DO concomitant accumulation of phytofluene or 
other members of the Porter-Linooln series. 

(2) The synthesis of the members of this series is 
equally inhibited under conditions inhibitmg lycopene 
synthesis. 

(3) Although all members of the series ee 
appear ther at the game stage of , the 
rate of Ee codon thereafter ig not Mises d the 
same; for example, at 80°, from the ninth to the 
twelfth day of ripening, the amount of lycopene 


increases tenfold, whereas that of phytofluene is only 
doubled. 

(4) The production of both a- and f-carotene is 
only slightly inhibited by ripening above 30°. 

(5) Synthesis of all polyenes is inhibited in 
tomatoes held at 0°; but, again, that of lycopene 
most of all. 

(6) No member of the Porter-lanooln series is 
present in green (unripe) tomatoes. 

Discussion. There seems little doubt from this and 
previous work that the major route of a- and 
B-oerotene synthesis in normal tomatoes is a process 
entirely separate fram the mechanism producing the 
Porter-Lincoln series. It is probable that a- and 
B-carotene can also be synthesized by a mechanism 
very similar to that producing the Porter-Linooln 
series, but this oan oocur only to a very minor extent. 
The present resulte suggest that certainly not more 
than 15 per cent ıs formed m this way ; but further 
observations are before an accurate assess- 
ment can be made. Additional evidence that carotene 
can be produced in tomatoes by this second route 
cames from the resulta of Kohler, Lmcoln, Porter, 
Zecheile, Caldwell, Harper and Silver’, who produced 
& oroes in which the carotene content of the npe 
"ira ie increased from a normal value of about 

to aud des this increase appeared 
be See ue to reduotion of lycopene 
synthesis, for sens total amount of carotenes present 
was not altered. Accepting the biosynthetic mech- 
anism postulated by Porter and Lincoln, breeding in 


BYKTHESIS Oy POLYENES IN TOMATOES RIPEXED AT DIFFERENT 
TEMPERATURES D 


























tem 
perature, 0* 
Lycopene 0 0-18 0 28 210 
a-Oarotens 0 20 0-25 0:84 0 51 
i 0-85 1-06 1-08 8 14 
f 0 n n 114 
no 
Neurosparens absent | detectable | detectable | Present 
Lyoopens 0 6 6* 5 74 204 
a-Carotene : 011 0-76 0-07 0 03 
0 76 584 3°70 0-934 
ene 0 116 2-17 2 44 
P dis absent j Present present present 
Ripening tem- 
Lycopene 0 89 -— 2-52 252 
a-Oarotene _ 0 19 — 0-52 0:82 
E partene 111 TT 2 78 6:76 
areas bigs ? — 1-09 2:18 
dx eme, detectable = present present 
Ripening tem. 2 
perature, 37* 
Lycopene 0 0 0-21 1:598 
a-Carotens 0:17 0:32 0-66 047 
101 2-40 2-02 5.23 " 
t uene 0 0 e us 
-Oarotene no 
Neurosporene f | ebeent absent | detectable | detectable 


* At 15°, tho orig roe mix daya wat aka more advanced stage of 
ripeness than tha that for nine dayı. 
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this case can be assumed to have caused a shift in 
the equilibrium lycopene = B-carotene. 

The question then arises: What mechaniam exists 
for'the production of most of the a- and B-carotene 
synthesis in tomatoes 1f the Porter—Lincoln pathway 
is only of minor importance ? The most reasonable 
assumption at the moment is that the synthesis is 
due to & ‘carry-over’ of the mechaniam operating in 
green leaves. This assumption is made highly likely 
for three reasons: (1) it ıs known that no member 
of the Porter-Lincoln series exists in green leaves 
and, therefore, the biosynthetic mechanism there 18 
probably different; (2) unlike the synthesis of 
lycopene in tomatoes, that of carotene in tomatoes 
and in isolated leaves’ is not signifloantly inhibited 
by temperature above 30°; and (8) at 0°, when the 
complete physiological ripening process in tomatoes 
18 almost entirely inhibited, the synthesis of a- and 
B-carotene still continues to a significant extent in 
the green fruit whereas that of lycopene is negligible. 

Furthermore, although the carotenoids present in 
fungi and the non-photosynthetic bacteria include the 
Porter-Lincoln series as well as f-carotene’-*, the 
synthesis of B-carotene in, for example, Phyoomyoes 
blakeslesanus can be completely uncoupled from that 
of the Porter-Linooln seriee!?. In green leaves, as just 
stated, none of the Porter-Linooln seres occurs. 
This appears also to be true for the photosynthetic 
becternum, Rhodospirillum rubrum. This organiam 
produces only a aingle fully unsaturated carotenoid, 
spinlloxanthin (together with small amounts of 
cts-isomers)"!, and no evidence has yet been obtained 
of the presence of any member of the Porter-Lincoln 
series!3, 

Although ıt is reasonable to assume that all the 
members of the Porter-Lincoln series are synthesized. 
via very sunil&r routes, there is ag yet no conclusive 
biochemical evidence establishing the claim of Porter 
and Lincoln that the more saturated members are 
precursors of the more unsaturated ones. It is 
possible that the reactions proceed in the reverse 
direction to that envisaged, or that, as suggeated by 
Goodwin', the members of the series are formed by 
a number of parallel syntheses which would not 
involve the utilration of any member as an inter- 
mediate in the formation of another. 

Whatever the final outcome of experiments 
designed to test the stimulating hypothesis of Porter 
and Lincoln, ıt is clear that two mechanisms of 
carotenogenesis exist in ripening tomatoes. In one, 
the synthesis of most of the a- and f-carotene is 
achieved by & very simuar mechanism to that 
occurring in green leaves ; in the other, the synthesis 
of the Porter-Linooln series occurs. The exact 
mechanism of both these processes is still almost 
completely unknown. 

We wish to thank Messra. A. H. Kiteon and C. 
Rutherford for a gift of suitable tomatoes, and Prof. 
R. A. Morton for his continued interest in this work. 


1 Arok. Biochem., 27, 800 (1951) 
t Washington Unir. Stud. Bor Teoh., 1, 22 (1918). 


“The rwr Biochemistry of Carotenotds'"' (London, Ohapman 
and H 1952) 


* Biochem. J., V0, 550 (1952). 

* Bot. Gez., 100, 219 (1047). 

* Bandurski, h 8., Bot. Gar., 111, 05 (1049). 

7 Bonner, Sandoval, Tang and Zechmeister, Ara. Biochem. 10, 113 
* Haxo, Arok, Biochem , 90, 100 (1919). 

* Goodwin, Bioohem. J. (In the prem). 

7 Goodwin, Jamikorn and Wilmer (unpublished observations). 

1 Polgar, van Niel ond Zechmeister, Arok. Biochem., 5, 243 (1044). 
u Goodwin and Osman (unpublhbed observations). 
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INFLUENCE OF THIOUREA ON 
REPRODUCTION IN THE MINNOW 


By Prot. E. J. W. BARRINGTON and A. J. MATTY 
Department of Zoology, University of Nottingham 


HERE has been accumulating considerable, if 

varied, evidence for the existance of some 
influence of the thyroid gland on the reproductive 
system of mant, of other mammala!-* and of birds“. 
Evidence for such effects in the lower vertebrates, 
however, 18 much more limited and fragmentary, 
although ıt has been reported that thyroidectomy 
results ın. degeneration of the gonads in Lacerta’ and 
Triturus*. Investigation of the situation in teleost 
fish has presented a particular diffculty, for the 
diffuse nature of the thyroid gland in that group has 
made surgical removal impracticable; but the dis- 
covery of anti-thyroid substances opened up the 
possibility of carrying out ‘chemical thyroidectomy’ 
by immersing flah in solutions of thiouroe, and the 
use of this technique has produced some evidence of 
a retardation of growth and of the development of 
the external sexual characters in, for example, 
hybrids of Platypactlus maoulatus and Xiphophorus 
Ailleri!? and in Lebtates reticulaius'. 

In the course of an extended study of the thyroid 
gland of the minnow (Phoxinus lovis) we have kept 
& number of flsh immersed in & 0-1 per cent solution 
of thiourea for several months under oonstant 
conditions of illumination and temperature (10° + 
2° C.), & control group being maintained under 
mmilar conditions in tap-water. It seamed likely 
from what was already known of the reproductive 
cycle of these fish’ that an effect of the kind envisaged 
might be most readily demonstrated in tho winter 
and early spring, and an initial experiment was 
accordingly begun on January 7, 1951. Little change 
took place in the thyroid gland during the first 
month of treatment; but by the end of the second 
month it was poamble to demonstrate a substantial 
and statistically significant increase in tho height of 
the follicle cella and & reduction in the internal 
diameter of the follicles, indication that the synthesis 
of thyroid hormone was being impeded in much the 
same way as it would be in mammals. At tho end 
of 67 days treatment, all the fish appeared in good 
condition, as judged by appearance and by the 
‘condition factor’, calculated from the weight/length 
relationship’, and a number were therefore killed on 
March 15 for serial sectioning of the gonads. A 
comparison of seven control males with seven treated 
with thiourea, a number known to be adequate for 
yielding consistent results’, showed that whereas 
spermatogenesis was far advanced in the seminiferous 
tubules, ıt had largely been arrested at the spermato- 
cyte stage m the latter group, flve members of which 
showed no sperm at ali and two showed only traces 
of them. The situation in the females was less 
striking ; but & comparison of the oocyte diameter, 
using the same number of anmnals, showed that those 
treated with thiourea were, in fact, smaller, tho 
difference between the two groups being statistically 
significant. 

Some animals, although fewer than could have 
been wished, were kept alive for 154 days, until 
June 10, by which time all eight members of & group 
of control animals had developed to varying degrees 
such external sexual characters as head tubercles 
and scarlet coloration. In marked contrast to this, 
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& group of nine animals treated with thiourea showed 
few signs of these; seven, for example, had no 
tubercles at all, and the other two had minute ones 
whioh could only be detected under magnification. 
The testis of the one male included m this latter 
group proved to be quite aberrant,. lacking both 
pres and stages of spermatogenesis, a condition 

cult to interpret from a single specimen, but 
reminiscent of the “devastating” changes reported 
ag occurring in the testes of thyroidectomized newta!' ; 
the testes of two control males were normal in 
appearance and full of sperm. The ovaries of four 
control females from this group, selected at random, 
were normal, with oocytes of a diameter approx- 
imating to those of mature eggs; but those of four 
females treated with thiourea possessed oocytes no 
larger than those of the 67-day fish : since, however, 
there were signs that these animals had not been 
feeding normally during the last four weeks of the 
experiment, we do not feel justified at this stage in 
attaching much weight to this last observation, 
although it is not necessarily lacking in signifloance. 

While the results ried here seem to indicate & 
correlation between ical thyroidectomy and a 
retardation of sexual activity m the minnow, they 
do not, of course, necessarily imply that the thyroid 
hormone normally exerts & direct mfluenoe upon the 
reproductive system of this animal; indeed, one 
cannot yet be certain that the consequences im fish 
of treatment with thiourea can legitimately be 
interpreted as physiological in nature. None the leas, 
‘it is interesting to find m ing evidence of the 
existence of cyclical fluctuations m the activity of 
the thyroid gland of teleosts", related sometimes, it 
has been , to spawning or to migration ; 
and we o in work to be published elsewhere, 
have been able to demonstrate & statistically sig- 
nificant trend of increasing cell-height in the gland 
of the minnow during the winter and early summer. 
Our present knowledge of the endocrinology of the 
lower vertebrates is, ‘however, 90 meagre that the 
significance of the facta is obecure in the extreme, 
and & discussion of them must be left for fuller 
treatment elsewhere. ; 

In the meantime, one further point seems worth 
making. It has often been suggested that the apparent 
inhibiting influence of thyroidectomy on the repro- 
ductive system of the homothermous vertebrates 
mt be a secondary consequence of reduced meta- 
bolo rate ; in teleosts, however, such an explanation 
may prove to be leas likely, for the available evidence, 
contradictory though it is in part, caste doubt on the 
existence of a marked calorigenio effect of the thyroid 
in that group. In studying such problems in fish, 
therefore, one may be analysing & simpler and, in 
- evolutionary terms, more primitive situation than 
obtains in the higher forma, and it is hoped that 
work now in progress in this Department will test 
the correctness of this point of view. [Feb. 28. 

1 Krohn, P. Lẹ and White, H. O., J. Badosrinol, 6, 875 (1060). 
1 Maqeood, M., J. Endocrinol., 7, 8% (1960). 


* Maqsood, ML, Waters, 168, 466 (1051). 
H., and Reinecke, Amer. J. Physiol., 162, 24 (1960). 


. M, x 
* Bullough, W. B., Pree. Zeol, Soc. Lond., A, 100, 70 (1040). 
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COMPETITIVE SUPPRESSION AND 
THE DETERMINATION OF . 
LINKAGE IN MICRO-ORGANISMS 


By J. L. JINKS 


Agricultural Research Coundl’s Unit of Blometrical 
Genetics, Department of Genetics, University of Birmingham 


WEZ: investigating. the standard method of 
asseesing the mutagenic activity of an agent 
by its enhancement of the back-mutation rate of 
strains of fungi carrying & biochemical mutation, 
Grigg: has demonstrated a marked suppression of the 
prototrophs (which arise from, and are used as a 
measure of, back mutation), by unchanged cells of 
the mutant strain, with which the ent was 
started, and which are themselves incapable of growing 
on the medium used. Dilution of the spore suspension 
which was plated out gave an increase in' the propor- 
tion of prototrophs recovered, presumably through 4 
weakening of the suppreasion. Similar increases 
observed after treatment with reputed’ mutagens, 
which also kill a percentage of the spores, could 
therefore be due to a weakening of the suppressive 
effect and not to any rise in the back-mutation rate. 

Kelmark and Westergaard? have shown that 
Grigg's criticisms do not apply to all testa of muta- 
genic activity made by the observation of back 
mutation, for on media containing excess nutrients 
competitive suppression does not occur. Indeed, it 
might be expected that competition will appear only 
where some nutrient is present in sufficiently small 
amounts for even the very limited activity of the 
non-prototrophs to cause its depletion. Since, 
however, suppression does occur under these, and 
possibly under other, so far unanalysed, conditions, it 
is eeeential for the correct interpretation of the 
‘resulta that, where such conditions are liable to be 
achieved experimentally, its effect should be recog- 
nized and ita mtensity evaluated. 

Now clearly a similar suppression of prototrophs 
by spores themselves incapable of growth might 
occur where the prototrophs have come mto being by 
means other than mutation. Tecbniques of demon- 
strating and estimating genetio linkages in mioro- 
organiams are often dependent on the recovery of 
prototrophs, here arising by recombination of the 
genes in question, on selective media. In these canes, 
too, the prototrophs must grow in the presence of 
high oonoentrations of spores which, by virtue of 
their being non-recombinants or non-prototrophic 
recombinants, are incapable of growth. The recovery 
of the prototrophs, and hence the assessment of the 
linkages, might well, therefore, be disturbed by the 
occurrence ee ee ee 
has found. Such a disturbanoe would be all the 
greater where, as in Hachertchia cols, sexual fusion is 
iteelf rare, or where, as in the homothallio fungua 
Aspergillus nidulans, many of the fusions occur 
between nuclei of like genotype. In such ppecies high 
concentrations of spores must often be plated in order 
to recover the prototrophs arising from the relatively 
rare fusion of nuclei of the appropriate A 

The occurrence of a suppression in Æ. col is 
suggested by oertain obeervations already in the 
literature, notably from studies of the effect of 


‘irradiation on reoombination made by Haas, Wyss 


and Stone’. These authors used & concentrated 
inoculum, the cells coming from two strains which 
had complementary biochemical requirements. Only 
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the prototrophs arising by recambination would grow 
on ihe medium used. The numbers of prototrophs 
increased with time of exposure to radiation, up to 
a maximum of thirty seconds at which a large 
number of cella were killed. 

These resulta were taken as ahowing an increase in 
recombination resulting from some unanalysed effect 
of the radiation. It would appear, however, to be 
explicable by the suppreesiori effect as Grigg has 
described it. We merely have to make the further, 
and not unreasonable, postulate that suppreamon of 
prototrophs oan be produced by mixtures of two or 
more non-prototrophic genotypes, as it can by a 
uniform sample of one such genotype. The lethal 
action of the radiation would lead to & reduced 
concentration of viable cella and henoe a reduced 
suppreesion of prototrophs just as in Grigg's case. 

Any lethal agency should, on this view, lead to a 
similar rise in the rate of recovery of prototrophs 
(and hence to a similar rise in apparent frequency of 
recombination), and indeed these same authors, in 
collaboration with Bennet-Clark‘, have shown that 
treatment of the spore suspensions with hydrogen 
peroxid (except where this is vitiated by pre-treat- 
"ment with catalase) and sodium azide, both of them 
killing agenta, produced just this result. True, above 
& certain level the treatments led to a decrease in the 
absolute number of prototrophs recovered ; but this 
could arise at any point where the killmg of the 
prototrophs themselves was no longer offset by a 
reduction in the suppression, as would be the case 
when the suspension had been thinned out below a 
certain level by the general lethal action of the 
treatment. 

A further observation of these authors‘ also fita 
into the same picture. They found that after plating 
irradiated Staphylococous aureus on to media con- 
taining streptomycin or penicillin the number of 
colonies formed increased with dilution of the cell 

on. They were able to offer no explanation of 
this result, but the interpretation is obvious 1n terms 
of suppreasion. The streptomycin- or penicillin- 
reaistant colonies which develop are the equivalent of 
prototrophs and they are growing in the presence of 
large numbers of non-resistant cells which, of course, 
are inactivated by the antibiotic. Dulution would 
thus, as before, reduce the suppreesive effect which 
one might suppose to exist. 

Evidence of & similar nature is provided by New- 
combe*. He found that concentrations of non-proto- 
trophs higher than half those normally used in 
linkage estimations in E. coli, that ia, 2x 10°, led to 
an apperent reduction in the rate of mutation of 
HE. colt to bacteriophage resistance. This could be 
due to a suppression of the prototrophs, which are in 
this case the resistant mutants, by the large excess 
of non-prototrophs, and not to a reduction in the 
actual rate of mutation. 

Finally, there is the evidence from an investigation 
by Nelson’ into the relationship between the oon- 
centration of the two parental types mixed together, 
and the number of prototrophic recombinants 
praduced in E. coli. Although in some cases the 
relationship was linear over the concentrations of 
parental types investigated, m others there was a 
marked falling off in the number of prototropha 
recovered as the concentration of parental types 
mnereased. Extrapolation of one of the curves shows 
that at the concentration of parental types normally 
used in li estimations, approximately half the 
expected number of prototropha would be recovered. 
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The investigations of Nelson illustrate a further 
point, namely, that the extent of suppression, if any, 
is specific for a particular prototroph — non-prototroph 
— concentration - medium combination. Therefore, 
if more than one type of prototroph is selected for in 
the presence of a mixture of non-prototrophs, by a 
particular medium, there is the possibility of differen- 
tial suppression of the prototrophs. If this is true, 
one would expect the different prototrophs, or 
combinations of genes in an individual, to be recovered 
with different frequencies according to the particular 
character used as & basis for selection, as this will 
alter not only the types of prototrophs but also the 
types of non-prototrophs and the ratio of prototrophs 
to non-prototropbs. It is signiflcant in this respect 
that Newoombe and Nyholm’ obtained different 
linkage relations for non-eelected characters according 
to whether they selected the prototrophs for their 
&bility to grow on & minimal medium or for particulur 

tomycin reactions of the recombinants. 

ug there is & large body of evidence suggesting 
that the type of suppression reported by Grigg occurs 
in these micro-organiams whenever prototrophs are 
selected in the presence of large numbers of non- 
prototrophs. Furthermore, this suppression appears 
to occur no matter whether the prototrophs are 
selected by their ability to grow on a particuler 
minimal medium, or for their resistance to, or 
requirement of, & Pacey drug, their ability to 
tolerate poisons, or their resistance to & bacteriophage. 

In linkage experiments de ing on the 
complete analysis of tetrads, or asci, must above 
suspicion of this particular type of disturbance ; but 
mass analysis of sexual spores, such as ascospores, or 
conidia, by a series of screening media will open the 
way to upset by competitive suppreesion. Such 
disturbance ia likely to be all the more serious when 
the prototrophs are rare, for example, when recom- 
bination between tightly linked genes is being 
investigated, for in these cases heavier inocula of 
spores are generally plated in order to secure a 
reasonable number of the rare recambinants. 

The operation of competitive suppression of the 
t discussed above would make true linkage ap 

ighter than is actually the case, while genes which 
really recombine freely might appear linked. 

The literature on the genetioa of E. colt abounds 
with reporta of anomalous segregations and apparent 
non-linear arrangements of genes. Since the linkage 
estimations are normally made by the recovery of 
prototrophs from inocula carrying 10* or 10° of each 
parental type of cell per ml., it may woll be that 
they merely reflect the widespread occurrence of the 
Grigg phenomenon. Certainly until this point has 
been cleared up the observations cannot be taken as 
incompatible with a chromosome system of the 
conventional kind (though, of course, the justification 
for postulating euch a gystem in bacteria is perhaps 
another matter); and the more complex the screening 
technique used for the analysis, the more involved 
the competitive systems and the more confusing the 
effecta of suppression might be. 

Should the Grigg phenomenon turn out to be a 
source of complication in such linkage experiments, 
it is not easy to see a simple way of avoiding its 
effects. To keep the spore concentration constant in 
any set of determinations is an obvious elaboration 
of the standard technique; but this could not bo 
relied on to do more than stabilize the disturbance so- 
that & correction, which must itaelf be obtained from 
other considerations, could be applied. The correc- 
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tion, or the spore concentration, might well, however, 
have to be varied between the experimenta involving 
different genes, for there is evidence thab non- 
prototrophs of different kinds may not show the 
same strength of suppreasion on the various proto- 
trophic recombinants. The only sure way round the 
difficulty would be the possibly tedious and demanding 
method of always using concentrations at which 
euppreseion does not oocyr or at least ia negligible. 

I am indebted to Prof. K. Mather and Mr. A. 
Durrant for discussion and criticiam in the 
preparation of this paper, which was prepared while 
holding a research studentahip from the Agrı- 
cultural Research Council. I 
1 Grigg, G. W., Nature, 109, 08 (1952). 

* Kelmark, G., and Westergaard, M., Nature, 169, 626 (1052). 
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INTERNATIONAL HEALTH 
ORGANIZATIONS 


By Sr ARTHUR MacNALTY, K.C.B. 


STILENCE has ever been a strmulus to pre- 

ventive medicine. The dire visitations of cholera 
in Great Brrtain led to Snow and Budd's discoveries 
that water conveyed the disease and later to Koch's 
discovery of the Cholera vibrio. As international 
communications increased, so. did the risk of trans- 
mission of disease from country to country. The 
principles of collaboration between governments in 
matters of health, established by the first inter- 
national conference in 1851, led to further inter- 
national sanitary conferences, the firet general 
convention on quarantine in 1903, and the founding 
of the first international health organization, the 
Office International d'Hygmène Publique, at Paris 
in 1907. The Office carried on ‘the work of the 
former Constantinople Superior Board of Health 
in preventmg the spread of cholera by Mahom- 
Modan pilgrmms to the holy places of Arabia. It also 
supplied important epidemiological information and 
data to fifty countries and secured international 
agreement on many medical and public health 
problems. 

In all this work, Great Britain, the pioneer m 
publjo health, often took the initiative and placed 
her experience and knowledge at the service of other 
countries. ‘Nor, since the mning of the century, 
has the United States been far behind in this respect. 
The Pan-American Sanitary Bureau was founded by 
an International American Conference in 1901, and 
the First Pan-American Sanitary Conferenoe in 1902 
organized ita work. Under the able directorship 
(1920-46) of Surgeon-General Hugh 8. Cumming, and, 
afterwards, under that of Dr. Fred L. Soper, the 
Bureau’s activities expanded to cover all aspects of 
public health of concern to the American republics. 
From co-operating closely with the Paris office as an 
information bureau which promptly reported out- 
breaks of certain epidemic diseases of international 
importance, it has become a central health agency for 
all American countries, and, on request, renders such 
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aid as is possible to these countries in the prevention, 
control and eradication of disease. 

The first example of mternational collective action 
against epidemic disease was seen after the Fitst 
World War. There were big epidemica of typhus fever 
and other diseases in Poland, Russia, Roumania, 
Greece and other parte of Europe, and the threat“of 
their spread was & serious menace. Through the 
League of Nations National Council, in May 1920, 
the Epidemic Commission was set up, and ite team 
of international experte helped the countries con- 
cerned to get the epidemics under control. 

The Covenant of the League of Nations contained 
a mandate to the League ''to endeavour to take stepe 
in matters of international concern for the prevention 
and control of disease (Article 28 (f) of the Covenant)”. 
The Health Organization of the League began in 1921, 
and its constitution was finally adopted by the fourth 
assembly of tho in 1024. Dr. L. Rajchman 
(Poland) held the poet of medical director from 1921 
to January 1989. Ita Health Committee was oom- 
posed of the chief national health administrations, 
including the United States. Its secretariat com- 
prised a number of medical men of different nation- 
alities, public health officers and assistant staff. 

The Health Organixation's work met with success. 
It eetabhahed close relations beween the health 
services of different countries, gave information on 
public health questions and epidemics, promoted 
technical studies including mternational standard- 


_ ization, provided expert aemstance in fleld investi- 


gations, organized study’ tours and set up & Far- 
Eastern Bureau in Singapore. The Organization was 
greatly helped by Sir Gearge Buchanan, the British 
delegate to the Paris office and to all the Inter- 
national Sanitary Conferences durmg 1019-85, who 
recorded some of ite achievements in his Milroy 
Lectures (1034); by Dr. M. T. Morgan, British 
delegate from 1936; by Prof. T. Madsen k), 
president of the Health Committee, 1921-87; by 
Prof. J. Parisot, president during 1937-47; and by 
many others. 

During the Second World War co-operation on 
internataonal health work was perforce restricted, and 
the Health Organization of the League of Nations 
was much reduced. When the War ended, in 
anticipation of threatened famine and severe 
epidemics, the United Nations Relief and Rehabilite- 
tion Administration was already in being. Though 
its duration was brief—it was dissolved in 1946—ita 
labours controlled European epidemics, averted 
famine and supplied a temporary pressing need. 

Following on the work of & ical preparatory 
committee which met m Paris during March—April 
1940, a World Health Conference was held in New 
York in July of that year, attended by delegations 
from the fifty-one members of the United Nations, 
ten non-members, the Allied Control Commissions for 
Germany and Japan, and from ten mternational 
health organizations. As a result of this Conference, 
‘the World Health Organization was constituted and 
established. It has absorbed or in ted the work 
of previously existing internatio health organ- 
izations, set up ite permanent headquarters at 
Geneva, and works in accord with the United 
Nations, the Food and Agriculture Organization, the 
United Nations Educational, Scientific and Cultural 
Organization, the International Labour Offloe and 
other important bodies. An interim commission made 
preparations during 1946—48 for the permanent World 
Health Organization, continued the statutory func-~ 
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tions of the previous health organizations and 
conducted cy health international work. 

The objective of the World Health Organization ia 
defined as “the attainment by all peoples of the 
highest possible level of health”. For the time being, 
this high aim cannot be realized. Once more, inter- 
national politics have placed obstacles in the way of 
world health. The U.8.8.R. and its satellites have 
withdrawn from the Organization, and the new 
government of China is not a member. With expendi- 
ture on armaments and national health services, there 
is little money available for helping and subsidizing 
the public health work of less progressive countries. 
The main work of the Organization seems, therefore, 
for the present to lie in epidemic intelligence, the 
making of mternational standards and the giving of 
expert advice, on request, to health administrations 
on public health matters. If disappomtment be felt 
at this conclusion, when preventive medicine holds 
so many powerful weapons for the eradication of 
disease and suffering, ıt should be remembered that 
the work of the past hundred years has laid the 
foundations of international health, that much has 
been achieved, and that work of this character marks 
progrees on the way to the time when all the nations 
of the world will unite for the good of mankind. 
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BRITISH WELDING RESEARCH 
ASSOCIATION 


NEW FATIGUE TESTING LABORATORY AT 
ABINGTON, CAMBRIDGE 


UCH is already known of the fatigue properties 
of structural steel and other industrial metals, 
when tested as simple laboratory specimens. Even 
BO, 16 is easential to take into account the geometrical 
and metallurgical notches introduced into structures 
by welding or other methods of fabrication if fatigue 
failures are to be avoided. Because of this, the 
fatigue testing of welded structural components 
forms an important part of the work of the British 
Welding Research Association at its Engineering 
Research Station at Abington, near Cambridge. This 
work haa received new impetus with the completion 
of a new Fatigue Testing Laboratory, officially 
opened by Lord Woolton, Lord President of the 
Counail, on June 23. The new laboratory, which has 
a floor area of 5,000 aq. ft., is of technical interest in 
itself, since it is the t building to be erected for 
which the plastic design method, originated by Prof. 
J. F. Baker, professor of mechanical aciences in the 
University of Cambridge, has been applied. Appreciable 
economies in steel have been effected thereby, and the 
architect and consulting engineers have been enabled 
to produce an esthetically pleasing building in which 
the steelwork is particularly unobtruaive. 

The structural components which are tested come 
from the oil and power, aeronautical, shipbuilding, 
automobile and general engineering fields, and it is 
not surprising, therefore, that three broadly different 
methods of load application are used. Of these, the 
method of resonance vibration has been used for 
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some years. The basis of this is the Lanchester 
oscillator, in which a pair of eccentrically mounted 
masses are rotated in opposite directions by means 
of a variable-speed motor, to produce an oscillating 
force in a grven plane relative to the specimen, which 
is freely suspended at ita nodes. When the speed is 
adjusted to & point near resonance, considerable 
stresses are set up in the speormen. In one case, 
fatigue bending testa have been carried out on light 
box members simulating chassis members in & motor- 
car, while, at the other extreme, tension/compression 
loads of + 30 tons have been excited in Bailey bridge 
members, by the addition of masses at either end to 
establish the correct mode of vibration. Precise 
control of the induced stresses is important. and is 
achieved by speed control, using either amplitude of 
vibration or strain, through @ wire-resistance strain- 
gauge, as the variable governing the servomcchanism. 

The resonance method is flexible 1n 1ta application 
to varieties of structure, but has the disadvantages 
of producing only equal tension and compression 
load-cycles, and a severe size limitation caused by 
the rate of wear of large oscillators. The Association 
has therefore acquired two non-resonating machines 
of 100 tons capacity for installation in the new 
laboratory. The Losenhausen machine, with mech- 
anical and hydraulic actuation, works at specds of 
100—600 cycles per min. (compared with more than 
3,000 cycles per min. for & resonance machine). An 
interesting feature is ıts mounting on twenty-four 
struts, the Euler crippling load of which has just 
been exceeded, so that they behave as soft springs, 
ensuring that no vibrations from the 20 tons mass 
of the machine are communicated to the foundation. 
This method of mounting was developed by T. 8. 
Robertson, of the Naval Construction Iiesearch 
Establishment, Rosyth. The other machine was 
designed by Prof. W. M. Wilson, of the University 
of Illinois, and is operated by means of an cocontrio 
and a load-multiplying lever. Two specimens may be 
tested independently and simultaneously in this 
machine, but only at 100 cycles per minute. Parta 
for this machine have been made in Great Britain 
and given to the Association by & number of manu- 
facturers interested ın furthering the work of fatigue 
testing. Both the Illinois and Losenhausen machines 
make provision for statically preloading the specimen 
during test, so that load-cycles to the extremes of 
rero to maximum tension or compression may be 
applied. 

The remaining fatigue-testing machine operated 
by the Association is concerned with pressure vessela 
and pipeline components subjected to internal 
preesure. This consiste of a large-capacity hydraulic 
pump, together with automatic valve gear designed 
to apply pressure pulsations from atmospheric to 
6,000 Ib./aq. in. at up to 100 cycles per min. 

The method of fatigue testing is attractive, even 
for structural members which may not be subject to 
severe pulsating loads during service, because of the 
searching comparison which may be made between 

of weld and methods of design. Proneness to 
failure through the effect of streas concentration is 
exposed where static loads would be sustained with 
full ductility. 

In parallel with the full programme of fatigue 
testing at present being carried out by tho staff of 
the laboratory, studies are being made of the 
mechanics of crack propagation, the phenomenon 
which is fundamental to brittle and fatigue structural 
failures. A. A. WELLS 
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THE BEHAVIOUR OF BOWER- 
BIRDS 


COMMUNICATION by Prof. Evelyn Hutchin- 
son, of Yale University, m & recent issue of 
the Amertoan Sctbnitwt (40, No. 1) throws consider- 
able light upon the behaviour of bower-birds. The 
bower-birds are & group of Australian and New 
Guinea birda, generally classified along with the 
rifle-birds, Australian catbirds, and birds of paradise 
as the family Paradiscidm, or pair of families, the 
Paradiseide and Ptilinorhynchidm, which moet 
ornithologists have regarded as closely allied to the 
crows. Though they lack the resplendent plumes of 
their allies, the birds of paradise, some of the bower- 
birds exhibit behaviour of a land which in ita 
complexity and refinement is unique in the non- 
human part of the animal om. 
The unique feature of the majority of bower-birds 
is that, during the breeding season, the males build 
tiny ceremonial houses, set neatly in clearings and 


furnished with a variety of objecta which are used in - 


display and which, when not m use, are piled up 
carefully on the cleared area in front of the bower. 
These bowers have nothing whatever to do with the 
nesta of the species, which are constructed by the 
female alone at some little distance from the male'g 
display area. 

Hitherto this extraordinary type of behaviour has 
been interpreted an jene acd sen A ; but some 
recent papers permit the viour to be interpreted 
primarily in avian terms. The studies related mainly 
to two jeg, the tooth-billed bower-bird, Sceno- 
. poestes wt and the satin bower-bird, 
Pilinorhynchus violaceus. The former makes no true 
bower, though ite behaviour 18 remarkable enough, 
while the latter not only builds a bower but also 
painta the inmde of ıt, and so is perhaps one of the 
most advanced and complicated of all bower-birds in 

` ita habite. 

Soenopoeetes ia found only m a restricted area of 
north-eastern Queensland, . living in tropical rain- 
forest- It is a dull-coloured bird about 27 am. long 
and exhibits no external sexual dimorphiam. The 
most remarkable morphological feature of Sceno- 
poeetes is a triple saw-toothed apax to the maxilla, 
which fits into depressions at the apex of the 
mandible. 

Like so many other male birds, the male Sosno- 
poestes occupies a definite territory during the 

ing season, and from that territory he calls or 
sings. The central of the territory, under the 
singing P perch, is d: as & ol all the litter 
of the tropical forest floor being taken away. 
On this clearing or stage, every morning the male 
arranges a number of leaves sawn off 
from neighbouring bushes and trees and placed with 
the pale conspicuous lower surfaces uppermost. 
Before this is done, the withered leaves of the previous 
day are carefully removed to & refuse pile outaide 
the stage. The leaves are gathered by sawing through 
the petiole with the toothed tip of the beak. Not 
all species of bush or tree produce leaves which suit 
the tastes of Soenoposstes, and individual males appear 
to have individual tastes in this matter. The leaves 
of Alpinia and Darlingia, which are often used, may 
be twice as long as the bird which collects and 
them. The stage, which may be 
2m. x 8 m. m dimensions, oen have more than forty 
leaves laid out on it. Although the toothed apex of 
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the bill is not known to have any function other 
than that of sawing through leaf petioles, many of 
the leaves used can be easily detached by a sharp 
pull that would seam to be well within the physical 
eapebilitiea of the bird. If Soeenopoestes had dis- 
covered this, ita whole life might have been easier, 
though ita evolution would probably have run a 
different course. 

In Piilinorhynchus violaceus there 18 a more 
elaborate type of behaviour. The bird is about the 
same size as Scenopoesies and of normal form, but is 
strongly sexually dimorphic; both sexes have 
intensely blue eyes. The males do not acquire their 
adult plumage untal they are at least flve years old. 
This 18 a remarkable age for maturity in a passerine 
bird, for moet species have a mean expectation of 
life at fledging of a little over a year, and show little 


-ohange in survivorship from year to year, even when 


the potential physiological longevity may be ten or 
a dozen years. 

The bower of Pitlinorhynchus is described as made 
of two parallel rows of sticks, each row being about 
80 em. high and 35 cm. long. The two rows lean 
towards each other, so producing an incomplete roof 
space. The long axa of this structure is normally 
set north and south, and in front of the north end 
a display area is cleared. 

On the display area, a number of coloured objecta 
are systematically arranged. The objecta collected 
by Pitlinorhynchus are usually blue, leas often lamon- 
yellow or greyish-brown. Throughout the entire 
breeding season, the male is likely to pick up one of 
these objects, moving m and out of the bower and 
displaying in front of the object by erecting the 
feathers and making characteristic movements. A 
female may be lurking behind the bower while this 
is happening; but the male appears to pay more 
attention to the blue flowers, berries, pieces of broken 
glass, or in some cases even street-car ticketa, than 
to the blue eyes of the female. 

Tho bower, therefore, cannot be mvolved in sexual 
selection as such, though, since the building habita 
develop each year in association with imcreasing 
testicular activity, the bowers and adjacent display 
areas with the associated coloured objecta presumably 
have & sexual significance. It is probable that the 
blue and to a leas extent the other coloured objects 

rovide a greatly enhanced visual stimulation of the 
ind otherwise received from the blue eyes and 
possible other epigamio colouring of the female. 

After mating, the female leaves the area of the 
bower and builds a nest by herself. Throughout the 
period of nest building and incubation the male 
continues displaying at the bower. During this 
period spermatogenesis continues actively, though in 
most aingle-brooded monogamous birds sperm pro- 
duction stops after mating and nidifleation. When 
the young are they are brought by the 
female to the bower and for a week’ or two the family 
engage m communal display activities. Than the 
bower is abandoned aad all birds join the autumnal 
feeding flocks. 

Bome males of Pitknorhynchus have the extra- 
ordinary habit of making a paint out of charcoal, or 
fruit pulp, mixed with a secretion produced from the 
mouth, and of applying this paint to the inside of 
the bower by means of a wad of fibre from some soft 
kind of bark. The habit is exhibited only at the 
height of the breeding season, when spermatogenesis 
is moat active and mating and ovulation are occurring. 
The significance of this behaviour is entirely unknown. 
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The available information suggests that the extra- 
ordinanly specialized behaviour of the bower-birds 
18 an immensely complicated development of avian 
territorialism. The chronology of the evente in 
relation to spermatogenesis, no leaa than the detailed 
sequence of the behaviour itself, is in accord with 
this idea. The need for such behaviour arises from 
the fact that it is advantageous for any male to 
secure his territory and mate as early as possible, for 
competition 1s often severe, while it may be highly 
disadvantageous for reproduction to begin until much 
later in the year when adequate food for the young 
is available. 

In addition to an elaboration of this kind, there is 
the extraordinary substitution of inanimate objecta 
for the primary sexual stimulus, & process which 
would be termed fetishiam in human psychopathology. 
This curious development directa attention to the 
way in which individual culturally determined acts 
in man 80 uently have parallels in the specifically 
characteristio behaviour of birds. 


HEALTH OF THE SCHOOL CHILD 


“The Health of the School Child”, the report for 
1948—49 of the Chief Medical Officer to the 
of Education (London: H.M.8.0., 1952. Pp. 02. 3s. 
net), ib 1s stated that the children in Great Britain 
are healthier than ever before in our history. 

The numbers of under-nourished school children 
are now Bo small that school medical officers do not 
consider that the subject oalls for special mention. 
Some of them, however, give date on heights and 
weights. Between 1930 and 1949, London school 
children gained an average of } in. in height and 1} Ib. 
in weight. A striking feature was that the changes in 
height and weight were proportionate; while the 
greatest improvement had been in districta above 
average in 1938, there had also been a definite 
improvement in the worst areas. Children were not 
merely taller and heavier than their parents but were 
members of a generation altogether of greater 
physique. Figures relating to 56-year-old children in 
Wolverhampton showed that girls gained an average 
of beck Ob. i Loght anes ore than 8 lb. in 
weight between 1909 and 1049 ; boys gained an aver- 
age of nearly 44 in. and 64 Ib. during the samo period. 
Weighing machines in senior schools in 
were no longer adequate for pupils in their P bed 

During the period 1939—49, the school meals service 
multiplied roughly seventeen times and had 
out of all recognition. With restrictions on the build- 
ing of new canteens, the report suggests concentration 
on stabilizing and improving the existing service. 
The development of training courses for staffs at all 
levels 1s proposed. The lack of courses for women 
who serve the meals is unfortunate, particularly 
since reports on food poisoning frequently attributed 
the trouble to lack of knowledge in the canteens. 

Figures for October 1949 showed that 53-2 per 
cent of the children present (2,851,000) took school 
dinners, and there were 23,000 canteens serving 
27,000 schools. 1,950 schools were then without 
school meals facilities. In addition, 86-9 per cent 
(44 millions) of the children present took milk in 
school. More than 98 per cent of the milk waa either 
tuberculin-tested or pasteurized. 

During 1948, 96,262 school children had tonsil 
operations. The following year the figure fell to 


NATURE 


lll 


69,449. The large number of operations in 1948— 
the figure was only exceeded in 1929-80-81—was 
mainly due to the widespread poliomyelitis epidemic 
in 1947. This caused the postponement of operations 
which would have been carried out in that year. 
The report stresses that tonmllectomy is scarcely ever 
an urgent operation and that only cases in need of 
urgent treatment should be referred to hospital for 
operative treatment. It is becoming increasingly 
realized that tonsillectomy is not a trivial operation 
and should not be treated lightly. Cases that are not 
urgent should be kept under observation for at least 
three months before being referred to & surgeon. 
All cases put on hospital lists should be examined 
periodically, since experience has shown that many 
who had been on a waiting list for a long tme no 
longer required treatment. It is more important to 
deal safely and efficiently with a few children than 
to operate on large numbers, many of whom are in 
no need of urgent treatment. 

The serious effect of the National Health Service on 
the school dental service 18 discussed. Because of the 
higher incomes obtamable under the new general 
dental service, many school dentiste resigned to entor 
private practice. By the end of 1949, the number of 
school dental officers was 884 (equal to 732 full-time 
officers), compared with 1,003 (921 full-time) in 1947. 
In eighteen months, the service had lost one-fifth of 
ite strength and was back to ite war-time position. 

There are signs ın some areas that the improvement 
in the teeth of school children during and just after 
the War is on the wane. One report suggested that 
Sticky buns given by mothers to restive young 
children was the poemble cause of “tho deplorable 
teeth so often seen in children botween 5 7 years". 

Nearly 450,000 school children (8 por cent of those 
on the registers) were found to be in a verminous 
condition in 1949. This was “profoundly dwe- 
appointing” and showed no improvement on post-war 
years. In 1948, more than 4} million school children 
—probably more than half of those on the registers— 
were medically examined or re-examined, other than 
for dental disease or verminous condition. The 
incidence figures for the various defects showed no 
major changes from those of 1947, though increases 
in the number of cases of defects of vision and speech 
needing treatment were recorded. 

The new outlook on physical education is com- 
mented upon, and the growth of interest and skill in 
athletica noted. In Walesa, athletics had made con- 
siderable headway where hitherto progress had been 
slow. The Midland and South-Western Divisions also 
reported an increase in the popularity of athletics ; 
in the North-Western Division ıt was “probably the 
one aspect of physical education in which improve- 
ment was most obvious”. 

The report contains a special chapter on the 
problems of diabetic children. England is believed 
to be the only country in the world providing hostels 
for these children ; but the report streases that while 
such accommodation ig indispensable for & minority 
of diabetio children, the great majority should remain 
at hame since there was no substitute for a good 
home. The rt also contains chapters on the 
co-ordination of the school health service with the 
National Health Service, the treatment of defective 
vision, and the prevention of tuberculoms in school 
children. 

The coat of the’ school health service and special 
schools, which was £10,194,000 in 1947-48, fell to 
£9,284,000 in 1948—49. 
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INCENTIVES AND SIZE OF 
INDUSTRIAL PLANT IN GREAT 
BRITAIN 


HE information about the “Proportion of Tıme- 

workers and Pieceworkers’’ which is published by 
the Ministry of Labour! may be expected to direct 
inquiries on industrial structure into new channels. 
A remarkable connexion between the distribution of 
pieceworkers and the variation of the mre of planta 
emerges from this information, a connexion which in 
the past seams to have been overlooked by both 
theoretical and empirical studies in this fleld. — : 

The first detailed survey of methods of wage pay- 
mente in seperate industries appeared in 1947; it 
was followed by two smular but more elaborate 
surveys, for October 1949 and October 1951. A new 
feature of these two is the classification of the data 
according to the size of mdustrial plante. Four sıze- 
classes are ed: establishments with less 
than 25, 26-09, 100—499, and with 500 or more 

erg. Preceworkers are defined as. workers 
paid under any system of “payment by results’, and 
deta are supplied for 131 separate (mostly manu- 
facturing) mdustries. The 1951 survey covers some 
64 million workers, which amounts to more than 
two-thirds of the total number employed in the 131 
industries. 

To appreciate this material it should be recalled 
that the Census of Production gives data on size of 
Plants and wages but not on wage methods. Although 
it might seem plausible that incentive schemes are 
more suitable for larger than for smaller plante, there 
has been no evidence of this. Indeed, it is known 
that they are widely used in such industries as cotton, 
potteries, dressmaking, etc., where relatively small 
and medium, rather than large, planta prevail. Thus, 
a close relationship between an industry's size- 
structure and particular payment methods could 
scarcely be expected. That it does exist, nevertheless, 
can now be seen from the Ministry of Labour surveys. 
We must exclude, of course, those industries where 
the proportion of pieceworkers as a whole is too amall 
(say, leas than 10 per cent) to be signifloant for the 
present purpose or where-the mformation for separate 
size-classes is incomplete. There remain seventy-five 
industries, and forty-seven of these show & consistent 
relation between size-structure and incentives: the 
proportion of pieceworkers increases step by step with 
increasing size of plant. In iron and steel melting 
and rolling, for example, the percentage of piece- 
workers rises from class I (leas than 25 workers) to 
class IV (500 and more), m 1949, as follows: 25, 37, 
51 and 65 per cent; and smilarly in 1951: 24, 41, 
54 and 00 per cent. Other important mdustries with 
the same p are motor-vehiclee, rayon &nd nylon 
weaving, building, boots and shoes, rubber, furniture 
and iron foundries. The industries which do not show 
& connexion between size of plant and methods of 
payment include woollen and worsted, cotton 
weaving, tailoring and agricultural 

While & full explanation must wait for further data, 
two conclusions may already be suggested. The 
specific advantages of larger organizations are not 
only a matter of technical conditions, but involve 
also the opportunity of controlling & relatively larger 
number of workers through wagg incentives; and 
the possibility of increasing the use of incentives, on 
the other hand, depends at least partly on the scope 
for expansion. There can be no doubt that the 
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Mmistry of Labour surveys are extremely useful for 
the advancement of research into these problems. It 
would be desirable, however, if in future actual 
figures of wage-earners, not merely percentages, could 
be supplied, and if the largest size-class could be split 
up into 500-999 and 1,000 and more workers. It 
would then be possible to hnk up the information 
with the Census of Production. W. BALDAMUS 


1 Afin, Lab Gasette, October 1047, October 1060 and April 1052. 


EAST AFRICAN INDUSTRIAL 
RESEARCH BOARD 


REPORT FOR 195| 


HE ninth annual report of the East African In- 

dustrial Research Board* covers activities for the 
year ending December 31, 1951. Laboratory trials 
described ın the last annual report have been followed 
by an expermental run at a factory producing 
sodium phosphate commercially, which has demon- 
strated that a satisfactory product can be obtained 
1n & continuous chamber kiln fired by wood producer- 
gas, with proper control of fring. Storage trials over 
& period of three months have demonstrated that 
there 18 no deterioration of this type of product, 
provided there 1s no marked leaching. 

The characteristics of cement clmker obtained by 
burning varying proportions ofa product containing lees 
than 0-5 per cent of phosphorus pentoxide, from hme- 
stone containing 2 per cent of phosphorus pentoxide, 
with raw limestone and clay are being mvestigated, 
and also the effect on refractory quality of bonding 
different grain-mzes of kyanite with various materials. 
Two new clay depositas have been found which proved 
satisfactory bond clays for refractories, and certain 
lavas have been found which can form the basis of a 
glaze for drein-prpee and which can be fired at a 
lower temperature than that required for salt glaring. 
The distillation of surplus wood from the wa 
industry to give charcoal and wood tar is tei: 
investigated, and metallurgical charcoal ob 
from watile may be of use for smelting and other 

purposes in the Tororo area. Simple pulverization 
reduced the bulk density of Neg usk from dred 
coffee cherry sufficiently to permit ite transportation 
for use as a substitute for bran in stook feeds. Mixed 
fatty acide obtained from the seeds of Moringa 
oletfera are highly suitable for froth flotation in the 
production of kyanite, and & drying oil which is 
satisfactory for paint manufacture haa been obtained 
in 17 per cent yield from the whole nuts of Aleurties 
triloba, grown in Uganda, and in 66 per cent yield 
from the kernels. 

Hecogenin, & steroid, which can be used as & raw 
material for the synthesis of cortisone, can be con- 
veniently obtained from the juice of the sisal leaf, 
and a pilot plant has been built at the laboratory to 
provide the Medical Research Council with a supply 
of hecogenin for the syntheais of cortisone. A note 
appended to the report outlines the process and 
indicates the work which an officer of the National 
Institute for Medical Research is carrying out on the 
occurrence of hecogenin in sisal leaves. A note on the 
drying of sisal fibre and & list of publications on 
industrial research are also appended. 


* Rast African Industrial Research Board. Nmth Annual Report, 
1851. Pp 10. (Natrobi Government Printer, 1052 ) 
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Evidence for the Polarization of the 
Protons produced in the D—D Reaction 


SEVERAL authors'* have measured the angular 
distribution of the particles produced in the D—D 
reaction as a function of bom ing ene in the 
range 100-400 keV. A theoretical fit to the observa- 
tions demonstrates the possibility of & strong spin- 
orbit coupling in the interaction®. This coupling may 
produce polarization of the outgoing protons*. The 
polarization can be detected by observing the ari- 
muthal angular distribution of D—D particles 
scattered by nuclei in & process involving spin-orbit 
coupling. An azimuthal anisotropy would be proof 
of the polarization. Such an anisotropy has been 
demonstrated in a double-scattering experiment for 
protons of 8-meV. energy scattered by helium’. This 
provides a valuable analyser for the polarized proton. 
It was therefore decided to use this method in the 
search for & polarization of the protons produced in 
the D—D reaction. A previous attempt to detect 
polarization of the neutrons by scattering on carbon 
waa vitiated by the background of neutrons produced 
by scattered deuterons in the accelerator tube. 

A beam of 800-kV. deuterons was collimated by 
two diaphragms of 5-mm. diameter on to a heavy-ice 
target, thus producing 10" protons per second. Pro- 
tons escaping at an angle of 120° to the deuteron 
beam were allowed to go through an aluminium 
window 6-5 mgm./cm.?, and to pass through a scatter- 
ing chamber (1-2 em. diameter) containing helium 
at atmospheric pressure. The scattered protons were 
detected with & proportional counter (diameter 
2 om., length 7 cm.), filled to a pressure of one 
atmosphere with argon, at a distance of 2 om. from 
the axis of the scattering volume, separated by an 
aluminium window (2-8 mgm./cm.*). Protons that 
had passed through an average of 4-0 am. of helium 
and which were scattered through an angular range 
(75°-120° centre of mags) could enter the counter. 
At the moment of being scattered they had an energy 
of (2 + 0:2) MeV. Their energy on entering the 
counter was 600 keV., which is more than twice the 
maximum energy of argon recoils from the 2-5-MeV. 
neutrons. The walls of the counter were lined with 
lead in order to avoid a background of protons due 
to an (n,p) reaction which & brass wall counter was 
found to give. 

The whole arrangement of scattering volume and 
counter could be rotated around the axis of the 
scattering chamber. 

The centre of the scattering volume was 7:5 om. 
from the target, which was aligned at 60° to the 
deuteron beam. The copper target was cooled with 
liquid air, and heavy ice was formed on it oon- 
tinuously. The size of the copper target was such 
that displacements of the indiden, deuteron beam 
could not cause serious asymmetries in the intensity 
of the proton beam in the scattering chamber. The 
measurements were monitored with a neutron recoil 
counter (filled with methane at 20 atmospheres 
pressure). The ratio of the intensity ‘of scattered 
protons to neutron monitor countas was found to be 
constant within the statistioal accuracy of 5 per cant, 
for any one orientation of the scattering chamber. 
The proton counting-rate was measured forward and 
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backward in the plane of moident deuteron and 
emitted proton beams, and in the two positions 
normal to this plane. The rates observed were 


Forward I 80 + 0-07 
Backward 2074011 
Normal positions 2-30 +008 234009 
The azimuthal distribution 1s of the form a (0,9) = 


o[1 + PA cos 9), where 9 is the angle between the 
normals to the scattering planes. The magnitude of 
A 18 estimated from the geometry of this experiment 
and an average value for the analyser efficienoy* of 
87 per cent obtained. The product PA is evaluated 
from the above data and equation, correcting for 
the range of o by the counter. The value 
of PA is 0-25 + 0-05. The analyser efficiency A 1s 
0-87 for our geometry, with an uncertainty due to 
the experimental errors on the data obtained for 
p—He scattering. Thus the polamzation of the D—D 
protons ıs (30 + 6) per cent. 

The symmetry of the D—D reaction for proton 
and neutron emission leads one to expect a similar 
degree of neutron polarization. Longley, Little and 
Slye* have reported a polarization of (40 + 20) per 
cent for D—D neutrons. We cannot make a com- 
parison with our result since they do not indicate the 
energy of their deuteron beam. 

The interest of the availability of & source of 
polarized neutrons and protons for the investigation 
of spin-orbit coupling in nuclear scattering and of the 
interaction of polarized particles with polarized 
nuclei is obvious. 

We are much obliged to Dr. R. J. Blin-Stoyle for 
suggesting this experiment to us, and for many 
stimulating discussions. We thank Lord Cherwell 
for his continued interest. One of us is indebted 
to Imperial Chemical Industries, Ltd., for a research 
fellowship, and another to the Department of 
Scientiflo and Industrial Research for a mainten- 
ance grant. 

G. R. BISHOP 
Q. PRESTON 
Clarendon Laboratory, 
Oxford. June 28. 
' Huntoon, R. D, Kllett, A, Bayley, D. 8, and Van Allen, J A, 
Phys Rev, 58, 07 (1010). 
"Davenport, P., Jeffrvs, T., Owen, ML, Prico, T. V, and Roaf, D, 
Proc, Roy Soe (to be published). 


* Betduk, F. M., Pruett, J. R., and Konopiska, F. J., Phys. Rer., 77, 
622 (1950). 


‘ Blm-Stoyle, R J., Proc, Phys Soe., A380, 64, 700 (1031). Schwinger. 

J. Phys Rer, 69, 081 (1016)- 78, 407 (1918) Wolfenstein, L, 

Phys. Rev, 78, 1001 (1910). Lepore, J. V., . Rev, 79, 137 
(1960). Cru, Af, JI Nuovo Cimento, 8, 1007 (1061). 

* Heusinkveld, 3 , ond Freier, G., Phys. Rev, 85, 80 (1032). 


L ;, H.J, Little, jun, R X, and Siyo, J. M., Phys. Rov. 88, 
419 (1062). 


J. M. WISTHEAD 
H. H. HALBAN 


Weak Echoes from the lonosphere with 
Radio Waves of Frequency 1-42 Mc/s. 

Ir is well known that medium-frequency radio 
waves (0-5—1-5 Mo./s.) are often very highly absorbed 
in their passage through the lower ionosphere, so that 
the amplitude of the echo may fall below the limit 
of detectability of the usual ionospheric recording 
equipment. The occasions of greatest absorption 
occur in the day-time in summer, on certain days of 
abnormally great absorption in winter and for short 
intervals during radio fade-outa. 

By the uge of & new method, we have been able to 
improve the senmtivity very considerably and have 
been able to make measurements throughout days 
of high absorption in winter on a frequency of 
1-42 Mo./s. It is the purpose of this communication 
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to outline the resulta obtained. The apparatus will 
be described in detail elsewhere. It is sufficient to 
state here that it uses a frequency-modulation 
method, which is a development of the origmal 
Appleton and Barrett frequency-change technique, 
and that special ta are made to integrate 
the output over a period of the order of 1 sec. 

As in all ‘radar’ systems, the ultimate sensitivity 
depends on the mean power of the sender, provided 
the receiver is designed for optimum signal-to-noise 
ratio. With a pulse e optimum signal-to- 
noise ratio could only be achieved by the use of pre- 
detector integration; ıt 18 not achieved with the 
ordinary type of pulse receiver. A comparison of 
our new system and the ordinary kind of pulse 
system may be made by stating that our mean 
power is 500 watts and our effective recerver band- 
width 1 o./s., whereas a typical high-power pulse 
apparatus uses a mean power of 100 watts (peak 
power 10 kw., pulse-width 200 sec., repetition fre- 
quency 50 c./a,) with a band-width of 20 ke./s. 

It is easily possible with our apparatus in ite present 
form to detect echoes corresponding to reflemon 
coefficients of 3 x 10-* (attenuation 10 nepers). ` 

Expenmente on & frequency of 1-42 Mo./s. have 
been in progress aince the beginning of the year. On 
several days of high absorption in January and 
February, when our coll es, working with & pulse 
sender of frequency 2 Mc./s. and a peak power out- 
put 1 kw., were unable to detect any echo, waves 
of frequency 1-42 Mc./s. were observed to be reflected 
from heights between 75 km. and 80 km., and the 
affective reflexion coefficient was found by measure- 
ment to be less than 8 x 10+. On other days when 
the absorption was less, there were discrete reflexion 
heights near 90, 96 and 112 km., the latter height 
corresponding to the ordinary E region observed by 
our colleagues on & frequency of 2 Mo./s. These 
reflexion levels (75-80 km., 90-95 km. and 112 km.) 
appear to be the same as those observed by Naiamith 
and Bramley? in measurements with waves of fre- 
quency 2 ee at oblique incidence. Since mid- 
March, the reflexion height has been consistently m 
the range 102-1086 km., corresponding closely to the 
ordinary H-region reflexion. This height is stall 
observed if the sender frequency is reduced to 
1-025 Mo./s., so that there cannot be, at this time 
of year, any lower layer with electron density greater 
than about 1:3 x 10* cm.*. 

S. GNANALINGAM 
K. WEEKES 

Cavendish Laboratory, 

Cambridge. May 30. 

1 Kasemtth, R ‚and Bramley, X. K., Wireless Engineer, 28, 371 (1951) 


Fine Structure of Chloroplasts in Two 
Flagellates 


Tua structure of chloroplasts has been described 
in several recent reviews!. Previous information 
based on the use of the polarizing’, ultra-violet? and 
electron microscopes has provided some evidence 
that the chloroplasta have a lamellar structure. The 
electron microscope studies have been made exclu- 
sively on isolated plastids in which artefacta may be 
eamly produced by disintegration and injury during 
the preparation of the specimens. The electron 
micrographs obtained have shown that the ebloro- 
plaste and even the consist of disks; but they 
have not yielded information about the orientation 
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of these disks to one another. Progrees in embedding 
and thin-sectioning techniques now permite us to 
examine in the electron microscope the structure of 
intact chloroplasts tn stu. The present communica- 
tion summarizes observations made by such methods 
on the chloroplasts of two algal flagellates, Euglena 
gracilis bacillaris and Potertochromonas sivpitata (a 
phagotrophic chrysomonad). 

Theee flagellates were grown in chemically defined 
media m light and in darkness. In light, they were 
deeply pigmented ; in darkness they became com- 
pletely colourless ; this process was reversible. In 
the present study, in which they were grown under 
continuous light for four to seven days, both species 
contained elongated chloroplasts (1-2 in diameter 
and 5-10 in length for Muglena, smaller ones for 
the chrysomonad) which appeared faintly lammated 
ım the phase-contrast microscope. For electron 
microscopy the lates were fixed in 1 per cent 
oamium tetroxide m 0:028 M acetate-veronal buffer, 
or-m 0.21.M sucrose, embedded in n-butyl meth- 
acrylate, and sectioned at 0-05u (seo ref. 6 for 
detailed techniques). 

The electron micrographs of the sections of Huglena 
(Fig. 1) show that each chloroplast is approximately 
lp in thickness, is muted by a membrane, and con- 
sists of a number (approximately twenty) of regularly 
oriented lamelle. In cross-sections (Figs. 2 and 8) 
the lamelle can be seen as dense bands, nearly uni- 
form in thickness, and appearing to be continuous 
and homogeneous at the resolutions used. Measure- 
ments on fifty of these bands gave an average thickness 
of 250 A. (variations from 180 A. to 820A.). The 
interlamellar spaces vary in thickness fram 300 A. to 
500 A. and contain a lees-dense material that appears 
homogeneous except for occasional dense granules 
of 300-800 A. in diameter. Since there was no 
control on the angle of cutting, ahloroplasta were 
frequently sectioned on the bias. Consequently, in 
such séctions both the l&melle and the mterlamellar 
spaces show mecreased thickness. For this reason it 
is believed that the smallest values found for the 
thicknees of the l&melle are the more reliable. 
Additional factors appear to play a part in the 
variability of the spacing of the lamelle ; in poorly 
fixed material, they are frequently pulled apart and 


sometimes fractured. The most regular layering was 


found in material fixed by l per cent oemio acid in 
0-21 M sucrose. A certain variability in the spacing 
of the lamellm may indeed be present in vivo and 
explain the faint lamunetion seen in the phase- 
contrast microscope ; obviously the lemelle them- 
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selves are below the limit of resolution of thia instru- 
ment. Since the size of the chlorophyll molecule is 
below the lmit of resolution of the electron micro- 
scope, nothing can be said at present about the loca- 
tion of chlorophyll in respect to the l&melle. 

A dense body found in the centre of the chloroplasts 
in some of our electron micrographs is interpreted as 
the pyrenoid ; it appears as a condensation of inter- 
lamellar materal, with which it is frequently con- 
tinuous. The lamelle can be followed, in some cases, 
through the pyrenoid and appear to be tightly held 
together in this region (Fig. 3). In other mstances, 
namely, in very dense pyrenoids, the lamellar 
structure seams to disappear at this level. A large 
cytoplasmic vacuole is frequently present outside the 
chloroplast in contact with the pyrenoid. 

Obloroplasta with structure and organization” 
similar to those of Euglena were found in P. sivpitata, 
Further studies on the hgbt versus dark reaction in 
the formation and structure of the chl laste are 
in progress; & full account of this work will be 
reported and published elsewhere’. 

J. J. Worzmw* 
G. E. PALADE 
Rockefeller Institute for Medical Research, 
New York 21. April 18. 
+ Soalety recommenda 
the Gemmidtes dd ret n peal bora ewer Gna =e 
Bot, Rer., 14 (1052, 
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* Menko, W., Protoplanne, R3, 56 (1934). 
* Monte, W. ae 28, 158 Preis 
aturs , Ed 308 (1040). Menke, 
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i Palade, G., J. Bap. Med., 08, 285 (1952). 


* Wolken, "J. and Palade, G., pa to be presented along with paper 
in Ref. 5 above. iios 
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Screw Dislocations in Quartz 


IN a recent letter in Nature, Amelinckx! has given 
evidence for the existence of screw dislocations in mios. 
He observed & step, 140 A. high, which termmated on 
the surface: the point of termination of the step 
defined the point of emergence of a screw dislocation 
of Burgers’s vector 140 A. 

I have obtained mmular evidence for the existenoe 
of screw dislocations in quartz. Fig. lis a photograph 
of the major rhombohedral face (1011) of a natural 
quarts crystal, showing the edges of growth sheeta 
which have spread in two separaté directions, de- 
noted « and B in the figure. The a growth fronte are 
continuous, and parallel to the geographical contours 
of the face ; but the B growth fronte are discontmuous 
along the diagonal black hine. This line is terminated 
on the surface at both ends, and is parallel to the 
Ine of intersection of the face with an adjacent major 
rhombohedral plane. Fig. 2 is the corresponding 
two-beam interference picture (A = 5460A.) of the 
area shown in Fig. 1, and shows that the diagonal 
lme representa a step the height of which varies 
between 0 and 950A. 

It is well known? that the {1011} major rhombo- 
hedral planes of quartz are planes of ‘partial cleavage’. 
We can conclude that the diagonal line in Fig. 1 is a 
slip line, partial slip having taken place parallel to 
the major rhombohedral plane. The points of term- 
ination of the elip line, and the pointe along ite 
length where a change of height occurs, mark the 
points of emergence of screw dislocations. 

The slip line in Fig. 1 is much more visible than 
the growth fronts, although the latter are approxim- 
ately 3000 A. high—that ia, several tomes higher than 
the maximum height of the slip step. The reason 
for this reduced visibility of the growth fronte is 
that the risers of the growth fronts make a small 
angle (approximately 1°) with the plane surface of the 
growth sheets, whereas the slip line represents a 
sharp, vertical step. 

I have observed a growth spiral on quartz, indicat- 
ing that growth had taken place from s screw dis- 
location of Burgers’s vector 220 A. This is therefore 
additional evidence for the existence of dislocations 
in the quartz lattice. It is hoped to publish a fuller 
gooount of a study of the topography of quartz 
surfaces elsewhere. 
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Fig. 2. 

I wish to thank Prof. 8. Tolansky for his continual 
intereat in this work; the Director, Signals Research 
and Prepon Establishment, Christchurch, for 
the loan of the crystal; and the Chief Scientist, 
Ministry of Supply, for permiæion to publish this 


account. 
B. T. M. WrrLIS 
Royal Holloway College, 
(University of London), 
~ Englefield Green, 
Surrey. 
May 7. 
^ s Amehnokx, B, Nature, 169, 690 (1952). 
* Komoto, O., Nafwie, 164, 350 (1949). 
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The Energy Momentum Tensor in Dirac's 
New Electromagnetic Theory 


a two stationary principles, both of which lead 
back to the Lorentz equation of motian for an electric 
charge, with, however, the ratio, mje = b, only 

ing in it. The first of these stationary principles 
has for its action density 


L = — EP urk pr + A (0907 — 1), (1) 
where the potentials are assumed to be of the form 


dcn dero tA (3) 


In these equations v, ia the velocity vector, tat, = l, 
and 5 and y are two independent otions of the vy. 
‘à js an arbitrary function of them, Varying the 
integral Lagrangian (1), one gets the equations, 


testy = I, (3) 
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k "A - àv. (4) 
and 
OP us 0E = oF », Lu = 0 (b) 
erii eee 
so that , 
JE a o, 
Ua aa, Vu an 0. (0) 


(4) ia the Maxwell equation, and (5) after reduction 
beoomes the Lorentz equation 


y So m vans. (7) 


In making the variation, the Ám, 5, 7 and A were 
treated as the independent field functions. 

: The canonical energy momentum tensor T w derived 
in the standard way from the Lagrangian (1) is 


Okv 1 
Too PA Pu EAS Foe ot + LT. + dpoL. (8) 


This tensor ia not symmetrical and go with it angular 
momentum would not be conserved. To make it 
symmetrical we may proceed in the usual way’ (see, 
for example, Wentzel, "Quantum Theory of Fields”, 
Appendix by Jauch) and add, 


a 
Ta = — È reu) = ~ ge dye 


a Qe (9) 


T 3 has the ne i ishi 

ps necessary properties of Mise 
divergence and vanishing integrals of the energy an 
momentum components, for 


Now by (4), 


Qkv; 


So the symmetrical tensor, 050 - Oop, is 
Ops = Tpo + Ipo = For pa — tes + Boobs (11) 


The E and 7 variables do not appear explicitly in 
this formula, and tbe tensor is, apart from notation, 
of the same form as the tensor of the irrotetional 
theory, the 0, and 0,4 components of which have 
been given by Le Couteur’. 

I thank Prof. P. A. M. Dirac for suggesting this 
problem to me. ` ` 


Christ’s College, 
Cambridge. 2 
May 20. 
1 P. A. M., Proo. Roy. Soo., A, 909, 201 (1051), A, 318, 303 


(1951). 
‘Le Couteur, K. J., Natwre, 160, 146 (1953). 


— kos 2n - c Pus — voip. (10) 


B. F. B. TYABJI 


wo asie July 19, 1952 


` Calculation of the Internal Surface of a Lung 


THR following investigation arose out of work 
carried on in the Pathology Department of King’s 
College, University of Durham, by Prof. J. B. Duguid 
and his colleagues, for which an estimate was needed 
of the respiratory surface area within a given volume 
of lung. 

Tomkeieff! showed that, in æ oonvex three- 
dimensional figure, the average linear intercept is 
equal to four times the volume divided by the surface 
area ; that is, 

A Volume 
i 4 X um 

If a number of similar such bodies, each of volume v 
and surface area A, are enclosed at random in a 
unit volume (V) and this volume is traversed by a 
number of lines of total length T, if also L is the 
total length of these lines which is interior to the 
convex bodies, and N is the number of intercepta, 
then 





L /ol f vex bodies L 
T K Unt volume any 5245 
and in the lmit 7 
EA) _ 4 
ma T' 


Therefore, in the limit, the surface area per unit 
volume is to four tme the number of inter- 
cepts divided by the total length of traverse. 

t can further be shown that there is no neceasity 
for imposing the restriction that the bodies should 
be mmular to one another, or that they should be 
entirely enclosed in the unit volume. It is necessary, 
however, to postulate that the bodies should be 
randomly disposed towards the linea of traverse. 

In the case of the internal surface area of a sample 
of a lung, the lung can be embedded in gelatme wrth- 
out shrinkage or distortion and cut m thin sections. 
These sections can then be scanned under a mitro- 
scope, and all that is necessary to obtein the internal 
surface area is to count the number of intersections 
with cell walla that are made by the line of scanning 
and divide this number by two to give the number 
of intercepts. This scanning and counting can, in 
fact, be done electronically. 

H. CAKPBELL 
B. I. TowxxrEFF 
King's College, s 
University of Durham, 
Newcastle upon Tyne. 
April 3. 
1 Nature, 1885, 24 (1945); oorrection, p. 107. 


Hzmolytic and Surface Activity of Sodium 
Taurocholate- 


Iv is generally acospted that sodium taurocholate 
ig a good lytic agent for erythrocytes, and a great 
number of reporte on hemolysis by this substance 
have been published!. Abnormal sigmoid time- 
dilution curves are sometimes reported for tauro- 
cholate lysis, and frequent reference is made to the 
instability of the taurocholate solutions used by 
these authors. One report* states qualitatively that 
a synthetic specimen of taurocholate was ‘‘moder- 
ately lytio", whereas a specimen p from 
natural sources was ‘strongly lytic”, Two other 
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To -I5 0 0:5 19 
Yogi, Concentration in gm./litre 


y-log o relation of sodium taurocholate in 
chlorido d borio acid buffer (0°03 8f). 
Line drawn as for pH 7, 20°O. O, pH 70, 20°C , 


71170, 
37d., A, PH 0 6, 37°C. c 


‘reporte? also give a much lower hemolytic activity 


for taurocholate than that generally acoepted. 
Through the generosity of Dr. Stenhagen, we havo 
recently obtained & very pure specimen of sodium 
taurocholate, which has been exammed for its 
hemolytic and surface activity. Hsamolysis tests 
were made at 20° C. with a 5 per cent suspension of 
thrice-washed human erythrocytes (AB,RA+) in 
0-85 per cent sodium chloride buffered with 0.02 M 
boric acid, with borax added to pH 7:0. No lyss ab 
all was observed overnight ın concentrations of 
taurocholate up to 2-0 gm./lit. A solution of 11-0 
gm./lit. effected complete lysis in approximately 
30 hr., and one of 19-8 gm./lit. in 90 min. The lytic 
threshold for pure sodium taurocholate is thorefore 
about 20 gm./lit. at 20°C. The values for human 
cells given in the papers already quoted are in the 
range of 0-10-0-15 gm./lit. for the ‘lytic threshold. 
It is concluded that the previously accepted high 
lytic activity of sodium taurocholate is to be ascribed 
to the presence of impurities, perhaps long-chain 
fatty acids. The low activity of pure taurocholate 
has been confirmed by further experiments showing 
that a sample of natural taurocholate purifled 
obromatographicalty and generously supplied by Dr. 
Pever has no lytic actavity up to 3 gim./lit. 
Determinations of surface tension were made at 
pH 7:0 and pH 9:5, and at 20? C. and 37° C. on solu- 
tions of Dr. Stenhagen's sample in the isotonic 
saline boric acid buffers described above. The 
Harkins drop-volume method was used in these 
determinations, with a glass-tipped tuberculin syringe 
ocn by a micrometer sorew. No decomposition 
the test solutions was observed at room tempera- 
ture, and in agreement with the opinion of Hutchin- 
son‘, no surface tension ageing of the bile salt solu- 
tions was observed with this pure specimen. The 
resulta are given on & logarithmic concentration scale 
in the accompanying graph. The micelle point of the 
sodium taurocholate is 4-1 gm./lit. (7-4 x 10? M) 
in this medium and the maximum micellar surface 
pressure is 20-3 dynes. A full report will be published 
elsewhere to show that solutions of surface-active 


118 


substances interacting weakly or not at all with 
cholesterol monolayers will lyse red cells strongly if 
' their pressures are greater than 84 dynes. The strong 
hmemolytio activity previously reported for sodium 
taurocholate can now be ascribed to the lowering of 
the surface tension of solutions of the substancé by 
surface-active impurities. The sigmoid time-dilution 
curves inal y re are interpreted as being 
caused by the zone of minimum surface tension pro- 
duced by such impurities in solutions of mioell 
forming surface-active substances. ° 


3s "s B. A. Peraro 
partment of Pharmacology, 
Medical School, : 
University, Birmingham, 15. 


. J. H. SoHULMAN 
Department of Colloid Science, 


* Rideal, A. K., and Schulman, J. H., Natures, 144, 100 (1939). Schul- 

. cod Amalaia, W. Mab. "Butioo Old, PTS 
. Golloid Se, 8, 235 (1048). 
* Ales, G. D., and Shedlovaky, L, J. Phys. Chem., 48, 51 (1044). 


Flattening of Meniscus between Water and 
Organic Solvents 


Wa have recently been carrying out experimenta 
on the diffusion of solutes across the interface between 
water and organic solventa, using an optical method. 
In a oylindrical glass call (2:4 cm. diameter) the 
meniscus is about 0-7 am. deep, convex towards the 
water. This curvature would camplicate the’ inter- 
pretation of diffusion measurements and would give 
a region on the organio solvent side where beams of 
light could not pass through undisturbed. If the 
tube is , the meniscus is inverted. 

It haa been found possible to flatten this interface 


by & preliminary exposure of the inside of the tube 
to the vapours of "Teddol', a p tion of the type 
Me,8iF, which is strongly adsor on to the glass. 


A oomplete film would render the surface hydro- 
hobio and give an inverted meniscus; but a suitably 
mited application gives & contact angle of 90°. In 
practice, it has been found more convenient to give a 
thorough treatment with “Teddol’ and then ially 
remove the film with a household metal polish on a 
test-tube brush. At intervals during the polishing the 
type of meniscus can be observed, until it is prao- 
tically plane. When the interface is then formed, a 
very slight preasure on the liquid on one side or the 
other allows the final fine adjustment to a plane. With 
this technique it has been possible to cut down the 
gap in the Hght transmitted across the oell to less 
than 0-1 mm. 

The surface formed is reasonably permanent, for 
the tube only needs re-treating at mtervals of several 
months. It was shown that the optical properties of 
the tube were unaffected. 

A. F. H. WARD 
L. H. BB00xs8 
Faculty of Technology, 
University, Manchester. 
April 25. 
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Stabilization of Oxidative Phosphorylatíon 
In Heart-Muscle Sarcosomes 


FaESHLY prepared suspensions of the granular 
componenta of heart-muscle (sarcosomes!, interstitial 
granules! or mitochondria’) are able to oxidize a 
number of intermediary metabolites, and to couple thig 
oxidation with the synthesis of adenosine triphosphate 
fram adenosine diphosphate and inorganic phosphate 
(oxidative phosphorylation)**. In agreement with 
the us cr iuda of pther workers using preparations 
from different tiasues, it hag been found that the 
heart-muscle sarcosomes rapidly lose their ability to 
carry out oxidative ph orylation, especially at 

tures above 0°C. Buch aged preparations 
idize succinate at practically unimpaired rate, but 
the sccompenying phosphorylation is lost. The 
ability to oxidize a-ketoglutarate is lost to about the 
same extent as the PD belay associated with 
this oxidation, ao that P : O ratio (the number 
of atoms of inorganic phosphate esterifled per atom 
of oxygen consumed) is not greatly affected. The 
lability of rat heart sarcosomes is mdicated by the 
following percentages of inactivation of the a-keto- 
glutaric oxidase system (the enzyme complex re- 
quired for the aerobic oxidation of a- utarate 
to succinate): 10 min. standing at 15-5? C., 52 per 
cent inactivation; 15 min. at 25? 0., 04 per cent 
inactivation. Cat preparations are somewhat more 
stable (15 min. standing at 25°C., 71 per cent 
inactivation). 

These measurements were carried out with granules 
washed with isotonic prire (0:185 M 
potassium chloride, 0:02 M phosphate, pH. 7:4) and 

ed in the same medium without further 

ition. The a-ketogtutaric oxidase system is much 
more stable in the presence of the reaction mixture 
used in oxidative phosphorylation experiments, the 
composition of which is given in the description to 
the accompanying graph. With cat heart sarcosomes, 
oxygen uptake and phosphorylation are maintained, 
under these conditions, at a uniform rate for 30 min. 
at 25? C. *. With rat heart preparations, on the other 
hand, the rate of oxygen uptake markedly declined 
after 15-20 min (see curve 1 of accompanying h). 

Since calcium is known to have a destructive effect 
on the morphology of sea urchin granulee' and has 
also been shown to inhibit oxidative phosphorylation’, 
the effect of the caloium-chelating agent, ethylene- 
diaminetetracetate* (versene), was tried. Versene 
wns found to Protest, fn Marked degie, the sarco- 
somal tions from the morphological changes 
graph (curves 3-4) shows that, in concentrations 
between 10+ M and 2 x 10° M, it completely pre- 
vented the loes of activity of the a-ketoglutaric 
oxidase system which occurred with rat-heart pre- 
perationa even in the presence of the reaction 
mixture. 

Versene, in higher concentrations, has an even 
more striking effect if it ia added to the sarcosomal 
suspension during a preliminary incubation period 
before the preparation is added to the reaction mir- 
ture. For example, rat garoosomes incubated for 
M mii At 2i O ia tba abano d dein TET 
a-ketoglutarate at only 6 oenb o rate of a 
control not given any relin ry incubation; both 

ons were added to & reaction mixture con- 
taining 0-002 M versene. After incubation under the 
same conditions in the presence of 0-01 M versene, 
the preparation oxidized a-ketoglutarate at a rate 
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equal to 109 per cent of the control. In æ mmilar 
experiment using sarcosomes isolated from cat heart 
and a 80min. incubation period, 01 per cent inactiva- 
tion was found after incubation in the absence of 
versene and 8 per cent activation when 0:01 M 
vergene was added prior to incubation. The activity 
of the a-ketoglutaric oxidase system of cat heart 
sarcosomes, isolated with and suspended in isotonic 
phosphate-chloride containing 0-01 M versene, was 
unchanged after one day at 0? C., whereas that of a 
similar ion isolated without versene was 
lowered by 84 per cent. At the end of this period, 
neerly all the sarcosomes in the latter preparation 
showed morphological changes, while no change had 
occurred in the preparation made with versene. 
Oxidative ph orylation associated with the oxida- 
tion of a- uterate and succinate were also pro- 


Hrraot oF CALOIUM CHLORIDE ON THE INACTIVATION OF a-KRTO- 
GLUTARIO OXIDASE SYFTEM BY ÍXOURBATION 
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tected by 0-01 Af versene; 0-001 M versene also 
gave considerable, although incomplete, protection. 

Since the reaction mixture contained 0-001—0-002 
M versene in all cases (seo graph), it is clear that 
although versene protects the enzyme systems from 
the inactivation caused by the incubation, it does 
not reverse such inactivation. 

When the sarcosomes were isolated with an isotonio 
solution containing 0-01 M versene and the versene 
afterwards removed by sedimentation of the granules 
in the centrifuge and washing twice with 100 volumes 
of versene-free phosphate-chloride, the preparation 
(‘washed versene’ preparation of the accompanying 
table) was still relatively stable. Thus, such a prepara- 
tion from rat heart was only 18-27 per cent inactivated 
by incubation for 15 min. at 25? C. As w shown ın 
the table, the addition of calcium chloride increased 
the rate of inactivation. It aleo increased the rate 
of inactivation of a normal preparation in the absence 
of versene. It seems likely that verseno stabilizes the 
preparations by virtue of ite ability to remove cal- 
cium associated with the sarcosomes. The mech- 
anism of the inactivation by calcium is not known. 

We wish to thank f. D. Keilin for his intereat 
and advice. This work was carried out during the 
tenure of a grant from the Agricultural Research 
Council to one of us (E.O. 8S.), and of a Nuffield 
Dominion Fellowship to one of us (K. W. C.) during 
leave from the Department of Histology and Embryo- 
logy, University of Sydney. 

Note added in proof. The oomponent of the 
reaction mixture chiefly responmble for the limited 
protection of the a-ketoglutario oxidase system in 
the absence of versene is adenosine diphosphate. This 
is i t with recent work of Kielley and 
Kielley?*. Magnesium, fluonde and phosphate 
together, but not singly or in pairs, also give oon- 
siderable protection. 

: E. C. SLATER 
K. W. OrmrnAND 


Arch. mikr. Anai, 76, 240 (1910); Kollfker, A., 
Z. wis. Zool, 8, 311 (1857). 
Peru, 149, 426 (1000). Duesberg, J. 
602 (1910). 
J. Biol, Chem., 151, 403 (1018); tbid., 185, 87 (1914) 

;, H. O, Nature, 166, 062 (1950). 
~ Bap. Coll Research, 1, 272 (1960). 

100, 17 (1047). » A, 
tah. A. heard Clowes ity A2 


1049). iA, 


625 Kx 
Proc. Soc. Bap. Mod., 71, 881 (1961). 
' Bohwarzenbaoh, G., Ackermann, H., Hei». Okim. Acta, 90, 


and 
* Klelley, W. W., and Klelley, B. K, J. Biel. Chem., 101, 485 (1951), 


Glucose-6-Phosphate Dehydrogenase Activity 
of Rat Liver 


A METHOD of assay of glucose-6-phosphate de- 
hydrogenase in liver has been devieed employing 
spectrophotometric measurement of the rate of 
reduction of triphosphopyridine nucleotide in suitably 
p liver homogenate supernatants. This is 
s to the determination of dehydrogenase 
activity in extracta of acetone-dried tissues', or to 
the use of unphysiological carriers such as brillant 
cresyl blue, 2-6-diohlorophenolindophenol or phen- 
azine methosulphate?, 
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Reduction of triphosphopyrxiine nucleotide Reduction of oytoobrome c 
Tine (mtnntea) 


total 
t and 0 5 


0 1ml rat A zs ^ ml, buffer 
, 0 £ mgm. oen hophop nuncleotide. 

6 Mure ny ie Mitte 1 mL of 0-05 M 
oele. When the reduction was oom- 


Rat liverg, chilled immediately after removal, were 
disintegrated in a Potter glass homogenizer in 4 
volumes of ice-cold isotonic potassium chloride con- 
taining potassium bicarbonate to mamtam the pH 
at 7-0, centrifuged for 60 min. at 4,000 g in an Inter- 
national refrigerated centrifuge and the supernatant 
dialysed overnight in the sarhe cold extracting 
medium. This dialysed t, which waa free 
from triphosphopyridme nucleotidase and glucose-6- 
phosphatase, contamed glucose-6-phosphate and 
6-phosphogluconate-dehy and sufficient 
triphosphopyridine nucleotide—cytochrome o reduct- 
age? to be able to couple the reduction of triphospho- 
pyridine nucleotide with that of cytochrome o. Results 
of & typical experiment with gtucose-6-phosphate as 
substrate are given in Fig. 1. When the reduction of 
triphosphopyridine nucleotide was complete, excess 





0 30 60 » 
0 $0 00 
Time (minutes) i 
*. The oxidation of reduoed trip picea eir 
erem glutathione reductase E o0ge-0-phosphate 
^ dehydrogenase 
The inidal reaction mixture (total volume 25 ml) meluded 
O 1 mL rat liver supernatant and 0 5 -aoetate buffer 
(x nucleotide. 
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cytochrome o was added and its reduction followed 
spectrophotometrically at 5650 mp. The rapid re- 
duction of cytochrome c indicates that there are 
sufficient microsomes in ion in the lrver 
supernatant to provide triphosphopyridine nucleotide- 

o reductase‘. The reduction of tri- 
phoephopyridino nucleotide by the glucose-6-phos- 
phate dehydrogenase can also be coupled 
with the reduction of tathione, ag is indicated in 
Fig. 2 by the decrease in absorption at $40 mj. on 
addition of glutathione. This reaction is catalysed 
by glutathione reductase, which 18 associated with 
the combined soluble and microgome fractions of 
liver homogenates*. 

The reduction of triphosphopyridine nucleotide at 
20° by the ghicose-6-phosphate dehydrogenase system 
in these liver supernatants 18 linear for approximately 
15 min. and proportional to enzyme concentration 
over & sufficiently wide range to makè this method 
applicable to the quantitative estimation of glucose- 
6-phosphate dehydrogenase in hver. 

The QU; per mgm. nitrogen for the gluoose-6- 
phosphate dehydrogenase activity of seven pooled 
rat livers was 23-3, and the mean value and standard 
error on four individual rat livera was 21-15)+ 0-82. 
The mean (caloulated) Q3” for the latter group is 72 
and was increased to 106 on spmning for a further 
15 min. at 20,000 g. son 

These values indicate that the level of glucose-6- 
phosphate dehydrogenase in liver is sufficient for this 
system to be of physiological significance, and indeed 
for there to be active competition between the 
glycolytic and direct oxidative pathways for glucose- 
6-phosphate, therr common substrate. It is algo of 
interest that the enzymes of both the glyoolyiio' 
and direct oxdative pathways appear to be present 
exclusively in the soluble fraction of liver homo- 


ganstes. E 
This work will be reported in detail elsewhere. 
G. E. GLOK 
P. MoLEAN 


Courtauld Institute of Biochemistry, 
Middlesex Hospital, London, W.1. 
= April 28. 
1 Beogmiller, J. E., and Horecker, B. L., J. Biol. Chem., 194, 261 (1952). 
* Dickens, F., and Glock, G. B., Biochem. J., 60, 81 (1961). 
> Horecker, B L, J. Bw. Chem., 183, 593 (1960). 


H fers G. H., and Bohnelder, W. O., J. Biol. Chem., 186, 417 
* Rall, T. W., and Lahninger, A. L., J. Biol. Chem, 104, 110 (1063). 
* LePage, G. A, and Sohneder, W. 0, J. Dhol. Chem., 176, 1021 (1048) 


' Polynucleotides from Deoxyribonucleic 
Acids : 


DrNUOLHOTILES are found among the producta of 
deoxyribonuclease digestion of deoxyribonucleic acds. 
By fractionation of the digest on ion-exchange resins, 
Binghermer and Koerner’ isolated a dinucleotide con- 
taining deoxyadenylio and deoxyoytidylic acids and 
one con deoxycytidylic acid only. Smith and 
Markham’ treated the deoxyribonuclease digest with 
phoephomonoesterase, thus removing the terminal 

hosphoryl groups of the polynucleotides, and 
fractionated the resulting products by paper chrom- 
atography in 70 per cent teopropanol-water (v/v) m 
an ammonia atmosphere (solvent 1) into seven ds 
(numbered 1-7 in order of increasmg Ey values). 
From these, by electrophoresis m ammonium 
formate buffer pH 3-5, they isolated six dinucleoside 
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PONA hate diesters, A-p—0, A-p-T, G-p-T, 
O-p- Bru, and T-p-T (where. A = deoxy- 
adenosine, G = deoxyguanosine, O = deoxycytidine, 
T = thymidine and p indicates a phosphorio acid 
residue giving two nucleosides). These originated 
from the corresponding dinucleotides in the deoxy- 
nbonuclease digest. 

We have now isolated these and several other 
substances from sumilar digesta of wheat embryo 
deoxyribonucleic acid. This acid was chosen because 
of ita singularly high content of 5-methyl cytosine?’ 
and was prepared via the deoxyribonucleoproteins 
by the method of Mirsky and Pollister*. The di ion 
of the deoxyribonucleic acid with deoxyribonuclease 
and phosphomonoesterase and the isolation of sub- 
stances from the digest by paper chromatography 
and electrophoresis have been described fully apne 
where*. Identification of the substances rests on 
(1) quantitative analysis for purines, pyrimidines? 
and phosphorus’, which gives the molecular aize 
directly, as after the removal of the terminal phos- 
phoryl groups the compounds contain (n) nucleoside 
residues and (n — 1) phosphorus atoms ; (2) rate of 
migration on paper electrophoresis at pH 3:5 *. The 
hitherto undescribed dinucleoside monophosphate 
diesters found are A-p-A, A-pG, G-p-O and 
G-p-MO (MO = deoxy 5-methyl cytidine). G-p-0 
and G—p-MO could not be separated from each other 
by paper chromatography in neutral, acid or alkaline 
isopropanol-water mixtures and, of course, migrate 
together on electrophoresis. They occurred together 
in band 4 of that chromatogram in solvent 1, which 
on paper electrophoresis in 0:05 M ammonium 
formate buffer pH 8-5 gave several bands of sub- 
stances including one with a movement of 4:2 cm. 
(2 hr. at 20 V./om.). This on analysis contained 0-04 
mole guanine/0-22 mole oytosino/0-78 mole 5-methyl 
oytosme/l mole phosphorus. e molar ratio of 
total bases to phosphorus is 1-94/1 (theoretical ratio 
for & mixture of dinucleoside E diesters, 
2/1), and the molar ratio of guanine to (cytosine + 

5-methyl oytoame) is 0-04/1 (theoretical ratio for a 
mixture of G-p-C and G-p-MO, 1/1). Some pro- 
perties of these substances are given in the accom- 

panying table. 

In similar digesta from herring sperm deoxyribo- 
nucleic acid we have also found a substance contam- 
ing equimolar proportions of adenine, cytosine and 
thymine which we consider to be A-p—O-p-T, 
O-p-A-p-T, A-p-T—p-O or a mixture of these 
isomers. In digests of wheat embryo deoxyribonucleic 
acid this substance occurs together with small 
quantities of 4—p-MC—p-'T, from which it has not 
been separated. It is a nucleoside ester of a di- 
nucleotide derived from a trinucleotide. 

Similar methods have been used for the isolation 
of several dinucleotides and one trinucleotide from 
deoxyribonuclease digesta (without phosphomonoeater- 
ase treatment). On paper chromatography in solvent 


" Eiectrophoretic 
S-Methyl Posttdon on ty at Bouroe of 
Substance Adenine | Guanine | Cytosine | cytosine | Thymine chromatogram su (ont d doóxyriboxnaleic 
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A—p—A — — E — — | Band 5 42 Whent embryo 
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a ane ae 0 97 — 1:08 — 100 » d 62 Herring sperm 
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l, the components of the digest are fractionated into 
three bands. From these by paper electrophoresis 
we have isolated the dinucleotides AC, AT, OT, GT, 
OC and TT, and a trinucleotide containing A, C 
and T. Treatment of these with phosphomonoesterase 
converta them to the corresponding substances of 
the type described above. 
With purified diesterase from Russell viper venom’, 
the dinucleotide AO gives & mixture of deoxyadenylio 
and deoxycytidylio acids, both of which are de- 
phosphorylated by a specific 5’ nucleotidase, demon- 
i that the terminal phosphoryl group of 
the dinucleotide is attached to the 5’ position on a 
deoxyriboside residue. If A—p—O (derived from AC 
by phosphomonoesterase action) is treated with tho 
viper venom diesterase, it is slowly hydrolysed, 
yielding deoxyoytidine and deoxyadenylic acid. 
The latter is entirely converted to deoxyadenosino 
by the specific 5’ nucleotidase from Russell viper 
venom and is therefore deoxyadenosine-5'-phoasphato. 
The terminal phosphoryl group of AC is thus linked 
to the deoxycytidine residue, which ın turn is joined 
by & phosphate ester link to the 5’ position on the 
deoxyadenosine residue. As there is no evidence for 
internuclectide linkages in deoxyribonucleic acul 
other than phosphate-sugar ester links, ıt follows 
that AO is deoxyoytidine, 3’(deoxyadenosine—S’- 
phosphate) eater, 6’ phosphate, and the diesterase 
splits preferentially the 3’ phosphate eater lnk. 
While our experiments have not yet led to any 
simple formulation of the action of deoxyribonucleaso, 
they do suggest certain features in the arrangement 
of nucleotides in the nucleic acid cham, notably with 
respect to deoxycytidylic and 5-methyl deoxycytidylie 
acids. In complete deoxyribonuclease digests, the 
ratio GMOC/GO w much higher than that found for 
any other pair of dinucleotides differing only in tho 
replacement of cytosine by 5methyl cytosine. We 
are inclined not to attribute this to a specificity of 
deoxyribonuclease, but rather to the position of the 
5-methyl deoxycytidylic acid residues in the nucleic 
acid chain. 
We wish to thank the Wellcome Research Lab- 
oratories for & generous gift of Russell viper venom. 
J. D. BirrH 
Roy MARKHAM 

Agricultural Research Council 

Plant Virus Research Unit, 
Molteno Institute, 
University of Cambridge. 
April 22. 
acon ER L, and Koerner, J. F., J. Amer. Chem. Sot., 74, 253 
D. and Markham, R., Book. Biophys. Acta, 8, 350 
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Blochemical Differences between Red and 
White Muscle 


MYOGLOBIN, the principal pigment responsible for 
the red colour of muscle, was estimated by a method 
previously described by me. The activities of com- 
ponenta of the cytochrome system were determined 
in enzyme preparations! made from the muscles. 
Cytochrome oxidase was measured by determining 
the rates of oxidation of neutralized ascorbic acid 
in the presence of known amounts of added cyto- 
chrome ¢ and extrapolating to infinite cytochrome o 
concentration? ; succinic omdase by the rate of oxida- 
tion of sodium succinate in the presence of excess 
cytochrome ct; and succinic dehydrogenase by the 
rate of reduction of methylene blue in the presence 
of excess sodium succinate, using the Thunberg 
technique’. Energy-rich phosphate (~ P), represant- 
ing the sum of the labile phosphorus of adenosine 
triphosphate and of creatine phosphate, was de- 
termined as inorganic phosphate by Allen’s method’, 
after controlled hydrolysis of musole extracts. 

Both in Table 1, which representa data secured by 
analysis of muscle samples from the adulta of various 
species, and in Table 2, in which are recorded figures 
for heart muscle from horses of different ages, it 1s 
evident that, in general, high myoglobm content in 
muscle is associated with high enzymic activity, 
particularly of cytochrome oxidase, in the correspond- 
ing enzyme preparations. This that the 
function of myoglobin, with 1ta power of reversible 
combination with oxygen and ita low loading tension, 
is to assist in ensuring & constant supply of this 
element to the muscle oxidase system. The relatively 
low myoglobin content of horse heart and of pigeon 
breast muscle, despite high enzymic activity, may per- 
haps be explained by their possession of an excellent 
supply of oxygen from the blood, which 1s continually 
replenished by their characteristically repetitive con- 
tractions, thus partly dispensing with the need for 
an oxygen store. In contrast, the slow wing move- 
ments of the Manx shearwater, as compared with 
the more rapid ones of the pigeon, are reflected in a 
higher concentration of myoglobin im ita pectoral 
muscle. 

The other striking exception in the table to the 
general correspondence between myoglobi and the 
activity of the cytochrome system occurs in the psoas 
muscle of the blue whale. Its enzymic activity, 
which is very low in relation to the myoglobin con- 
tent, helps to explain the diving capabilities of this 


Table 1l. RELATION BETWERK EXZYMIO ACTIVITY IM MUSCLE PRE 


PARATIOKB AND ALTOGLOPIM CONTEMT IN CORRESPONDING WHOLBN 
MUSOLH, EFFKOT OY SPECIES AXD TYPE OF MUSOLM 

























Oyto- 

dehydro- | Buooctnio| chrome 

oxidase | oxxinse 

Poos 071 80 1,700 
Diaphragm Home or [10 01 60 1,700 
L. dora {mean of [10:47 30 900 
Heart 0 33 210 2,800 
Psoas Blue whale 084 20 80 600 
Psoas Ox 0 60 40 1,200 
Pons Elephant 0 40 30 800 
Pross 0:43 20 1,000 
Paoas Sheep 0 35 30 950 
P»oss are 0:16 30 650 
Pros Rabbit 002 <10 00 250 

Poetoral Alanx 

shearwater; 0 09 50 1,800 

Pectoral Pigeon 0 22 50 2,300 











NATURE 


July 19, 1952 VoL 170 














Table 2, EFFEOT OF AGE IN IIORSE HEART MUSCLE 
— 
J Omen dry Ts 
My o- Qo, (41. O,/mgm. dry fat-free 
mobin wt [hr ) 
Age (% wet 
wt.) | Suocinio Cy to- 
dehydro- | Succinic | chrome 
genase oxidase | oxidase : 
5 months before birth 0 02 | negligible 20 200 
6 weeks before birth 0-10 00 160 1,500 
18 months after birth 0 27 240 580 2,700 
2-12 years after birth 0:33 210 010 2,900 
(Mean of 6 antmals) 








mammal, for a low rate of oxygen utilization ın- 
creases the length of time during which ita relatively 
meagre store of myoglobm-bound oxygen could be 
effective. (When calculation s made to the same 
original weight of muscle, it is found that the whale 
peoas has an oxygen store at least twelve times 
greater, in relation to cytochrome oxidase activity, 
than that of the horse psoas.) 

It may also be noted from Table 1 that the act- 
ivities of sucoinio dehydrogenase and of sguooinio 
oxidase in heart muscle apparently represent a 
greater proportion of the cytochrome oxidase activity 
than 18 the case in skeletal muscle. Similarly, m horse 
heart muscle (Table 2), with increasing age, succinic 
dehydrogenase and oxidase show a proportionately 
greater increase than does cytochrome oxidase over 
the same period. Data (not reported here) for the 
peoas, longissimus dorsi and diaphragm muscles of 
the horse also show this effect. 

Apart from the above correlation between redness 
(myoglobin) and the activity of the cytochrome 
system, other differences have been found between 
heart, red, and white musculature. In skeletal muscle, 
the following bear an inverse relation to myoglobin 
content: (1) the initial resting level of energy-rich 
phosphate; (2) the ratio of rate of fall of pH under 
aerobic conditions to that under anaerobic conditions, 
and the ratio of rate of aerobio to anaerobic break- 
down of energy-rich phosphate in post-mortem 
catabolam ; (3) the rate of pH fall under anaerobic 
conditions; and (4) the ‘maximum’? adenosine 
triphosphatase activity (‘Testing’’ adenosine  tri- 
phosphatase activity is about the same, irrespective 
of myoglobin content.) In other words, the more 
myoglobin m skeletal muscle, the greater appears 
to be ita capacity for respiratory, metebolam and 
the less ita power for carrying out glycolytic pro- 
ceases; and conversely. Heart muscle appears 
to be unique in showing 4 virtual absence of glycolytic 
mechaniams—there is no detectable fall of pH under 
anaerobio conditions (m fact, a slight rise ig often 
evident) and negligible anaerobic breakdown of 
energy-rich phosphates in post-mortem catabolism ; 
the resting level of energy-rich phosphate is, more- 
over, very low. Adenosine ne activity is 
also very gmall and appears to be the same in ‘resting’ 
and ‘maximum’ conditions of activity. Heart muscle 
thus shows & profound dependence on oxygen for ite 
functioning, with little or no capacity for incurring 


an ‘oxygen debt’. 


It is hoped to publish a full account of this work 
elsewhere. 

Thanks are due to Dr. L. Harrison Matthews and 
Dr. Osman Hill, of the Zoological Society, London ; 
to Mr. R. W. Pomeroy, of the School of Agriculture, 
Cambridge; and to Dr. J. G. Sharp, Mr. J. R. 
Bendall and Mr. J. K. Walley, of the Low Tempera- 
ture Research Station, Cambridge, for making avail- 
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able various muscle samples. The encouragenient of 
Prof. D. Keilm throughout these investigations is 
gratefully acknowledged. 

The work described in this communication was 
carried out as part of the joint programme of the 
Food Investigation Organization, Department of 
Soientiflo ‘and Industrial Research, and of the Soien- 
tifle Adviser's Division, Ministry of Food. 

R. A. LAWR 
Low Temperature Station 
for Research in Biochemistry and Biophysica, 
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Department of Scientiflo ET Industrial Research. 
Jan. 7. 
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Paper Electrophoresis of Serum Proteins 


THE separation of the albumim, a;-, asr, B- and 
y-globulin fractions of serum protem can be socom- 
plished by electrophoresis on filter paper’. The 
protein fractions are delineated as bands by i 
the paper, and then staining with bromphenol blue. 
Cramer and Tiselius* estimated the fractions by 
elution of 5-mm. d idi the fllter paper, the con- 
centration of the dye each strip being determined 
colorimetrically. A curve 1s thus obtained, gmnilar 
to that fram the classical Tiselius electrophoresis. 

The separation by paper electrophoresis is elegant, 
and the apparatus aimple, but the elution of dye 
from thirty to forty pieces of filter paper is both 
tedious and time-consuming, besides having theorbt- 
ical objeotións. To simplify the procedure, and make 
it- more adaptable for routine olinical laboratory 
analysis, we cut out, after staining, whole bands 
representing protein fractions and estimate the 
tem by Kjeldahl analysis of the filter paper. an 
accurately measured amount of serum protein is used 
‘initaally, the fractions are thus directly estimated in 
terms of protein nitrogen. This method gives duplicate 
resulta which appear to be as accurate as those 
obtained by the much longer procedure of ‘elution. 
A comparison of the resulta of the analysis of a 
serum (converted into tages of total protein) 
both by this method d that of the classical Tiselius 


separation is given herewith. 
^ Albumin Globulina 
CEDE CERRO. 
(0037 p- [4 
Paper electrophoresis 62 8 8 3 72 144 128 
Tweltus borosis 02:8 3-7 7:1 14 0 12-2 
(Veronal buffer, pH 8 06) 


Full details of the method and the resulta obtained 
will be published elsewhere. 
B. Lavin 
V. G. OBSBHOLZHR 


Department of Pathology, 
Queen Elizabeth Hospital for Children, 
London. 

Jan. 9. 


1 Dumm, E. L., J. Amer. Chem. Soc., 78, 2043 (1057). 
* Cremer, F. D., and Thelms, A., Biookem. T., 330, 2 2 (1950). 
* Grassman, W., and Hanning, K., Naturwis., 37, 406 (1960). 


NATURE 


123 


Inhibition of Lysine Decarboxylase from 
E. coli by Homologous Rabbit Antibody 


In studies on the production of antibodies to 
bacterial amino-acid decarboxylases, we have used 
lysine decarboxylase from a coliform organism as an 
anti This material was partially purrfled by a 
modification of the method of Gale and Epps' m 
order to reduce ite toxicity for animals. The antigen, 
containing approximately 1-5 mgm. protein/ml., was 
injected intravenously into rabbits over & period of 
a month, at the rate of three injections a week. The 
dosage was gradually increased from 0-2 ml. to 1 ml. 
The rabbits were bled ten days after the final 
injection. 

The antiserum was tested for inhibition of the 
lysine decarboxylase by the manometric method of 
Miller e£ al.*. Double sidearm Warburg flasks wero 
employed, the antiserum being tipped in after the 
reaction had proceeded for twenty to thirty minutes. 
With the homologous enzyme, inhibition of de- 
carboxylase activity was about 90 per cent complete. 
No inhibition of the correspo glutamio acid 
decarboxylase preparations was noted, however, when 
antiserum to lysine decarboxylase was added under 
the same conditions. 

When the antiserum and homologous enzyme were 
mixed and allowed to stand overnight in the re- 
frigerator, a precipitate formed. The residual activity 
noted above was found only in the ee show- 
ing that the enzyme is both precipitated and largely 
inhibited by the homologous antiserum. This positive 
by ae is in contrast to the resulta recently reported 

by Happold and Ryden? for tyrosine decarboxylase 
focal. 

ae more detailed re 
be made in a docto 


of these experiments will 
dissertation to be submitted 


to Yale University by one of us (A. F. H.). 


ARTHUR F. Hows 
HexneyY P. TREFFERS 
ent of Microbiology, 
Yale University, New Haven, 
Connecticut. Feb. 21. 
1 Gale, IL F., and Eppa, H. AL R. Biochem. J., 88, 232 (1944). 


"aee, B B, Pasternak, V. Z., and Sevag, M G., J. Bact., 58, 621 
* Happold, F. O., and Ryden, R., Nature, 169, 115 (1962). 


Reported Gamma Glutamyl Activation 
of Peptide-Bond Synthesis 


Ix a recent paper in Nature, Hanes e£ al. postulated 
a y-glutamyl transfer mechanism in peptide bond 
syntheeis. It is suggested that the amino-acid forms 
ita first peptide bond with the y-carboxyl of glutamic 
acid by displacing the oysteinyl glycine from gluta- 
thione. The amino-acid, now peptide bound, could 
be further transferred to other peptides. The concept 
is strengthened in view of the universal and yet unex- 
plained presence of glutathione in all living tissues, 
the great significance of ‘transferring’ reactions in 
biochemistry, and the need for some hypothesis to 
shed light on the mechanism of protein synthesis. 
Experimenta to test this hypothesis are desoribed in 
this communication. 

Labelled y-glutamyl glyeme was synthesized using 
a micro adaptation of the method of LeQueane and 
Young’. 40 mgm. of doubly labelled glycine (2-5 uC./ 
mgm.) yielded 25 mgm. of peptide, the purity of which 
was verifled by elementary analysis (theoretical C, 
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41:2; H, 5-9; N, 13.7 per cent; found: radio- 
active C, 41-38; H, 6:01 per cent; oold O, 41.31; 
H, 5.91; N, 13-58 per cent). The uptake of free 
radioglyoine was compared to that of glyome in the 
presence of glutamic acid, glutamine, glutathione, 
and oold y-glutamyl glycine. The systems studied 
were cytoplasmic particulate matter from rat liver 
suspended in oell supernatant (PS system), whole 
cells of mouse spleen‘, spleen homogenate, and the 
Gardner lymphosarcoma of 03H mice‘. The uptake 
of radiovaline (2-'O-labelled 8-2 uO./mgm.) m the 
presence of glutamic acid, glutamme and glutathione 
in the PS * and that of radiophenylalanine 
(2-38 uC./mgm., 2-MO-labelled) in the presence of 
glutamic acid, glutamine, glutathione, and oold 
y-glutemyl glycine ın rat kidney homogenate were 
algo studied. 


In no case was there any appreciable activation of 
amino-acid incorporation by y-glutamyl compounds. 
The uptake of glycine from the peptide was always 
appreciably leas efficient than that of free glyome. 
The PS system used the peptide glycine three and a 
half timee more efficiently than the spleen whole cell 
or homogenate. 

‘Dowex 50’ chromatography of the free and peptide 
glycine showed that, in the liver particulate system, 
the peptide is 88 per cent hydrolysed in 20 mih. and 
completely hydrolysed in 60 mm. In spleen whole 
cells, the peptide is comparatively stable, 2 per cent 
being hydrolysed in 20 min. and 5 per cent in 60 min. 
This demonstrates & dependence of glycine incorpora- 
tion on hydrolysis of the peptide in these systems. 

In incubations with radioglycine at 20 min. and at 
60 min., and with radioglyoine plus cold y-glutamyl 
glycine at 20 min., no radioactive y-glutamyl glycine 
was present in the supernatant fluids. The liver 
particulate and spleen whole oell systems were used. 

* Itis interesting to note that their reported stability 
to intercellular peptidases! was considered as evidence 
in favour of y-glutamyl intermediates. The exceed- 
ingly rapid hydrolysis of the peptide in liver seems 
to eliminate this posmbility. 

These resulta cannot be interpreted in favour of 
Y-glutaemyl actrvation as an, important mechanism in 
amino-acid incorporation. Fuller details will appear 
in a later publication. 

RiaHARD W. HENDLER 
Davi» M. GREENBARG 
Division of Biochemistry, 
School of Medicine, 
University of California, 
Berkeley 4, California. 
: an. 20. 
Hand loe), oe F.J B, and Isherwood, F. A., Naiwre, 108, 
'LeQueasne, W. J, and Young, G. T., J. Chom. Soo., 1969 (1950). 
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Purification of a Lipid Material ds 
Factor") obtalned from Young Cultures 
of Tubercle Bacilli 


Waas young cultures of wet tubercle bacilli are 
mildly extracted with troleum ether, a small 
quantity of a lipid material (‘cord factor’) is obtamed!. 
The most characteristic biological property of this 
material ig-a delayed type of toxicity. Mice injected 
at three- to four-day intervals with 0-1 mgm. of the 
crude extract die after ten to fourteen days, severely 
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emaciated and with hemorrhages of the lungs 
The crude material gives negative reactions for 
phosphorus! (sensitivity < 0-1 per cent phésphorus) 
and for nitrogen? (sensitivity < 0-4 cent nitrogen). 

The characteristic toxicity desoribod wes used as a 
biological test for the identification of the matenal 
dunng ita further purifloation. The orude extrac 
waa repeatedly heated in acetone to the boiling point 
and the clear supernatant decanted i iately. 
Thus, an acetone-soluble fraction (A) is obtamed, 
representing about 99 per cent of the total material. 


. The residue which, under these conditions, remains 


undissolved (fraction B, about 1 per cent) shows the 
characteristic toxicity, whereas A is inactive. Fraction 
A consiste chiefly of neutral constituents (mainly 
phthiocerol), mycolic and other acids, and carbo- 
hydrates. A detailed report on these constituenta 
wil be published. Fraction B is soluble in cold 
petroleum ether, benzene, chloroform and ether, and 
insoluble in methanol, ethanol and water. After 
heating it for about thirty minutes in large volumes 
of boiling acetone, it can be brought into solution, 
but it is precipitated again from the cold solvent. 
It is likewise negative for phosphorus (< 0:06 per 
cent phosphorus) and nitrogen (< 0:09 per cent 
nitrogen). i 

Upon alkaline hydrolysis with methanolio pot- 
&galum hydroxide in the presence of benzene (80° C., 
8 hr.) fraction B yields three different fractions: 
(1) neutral compounds and ether-soluble salts of acida ; 
(2) ether-insoluble salts of acids; (8) a water-soluble 
part, oontaining the carbohydrates liberated by 
saponification. 

After hydrolysis, fraction (2), which contains the 
acids, apps as an oily residue. This fraction shows 
the biological activity of the origmal material. It 
is obtained only in minute amounts. 

Samples of lipopolysaccharides from tubercle 
baoilli* were kindly supplied to us by Drs. E. Lederer 
and J. Asselineau. Their material, which is insoluble 
in hot acetone, did not show the characteristic toxici 


of our fraction B. . ` 
E. SÒBKIN 
H. ERLENAIHYER 
H. BroaR 
Department of Chemistry, 
University of Baale, 
and 


Division of Applied Immunology, 
Public Health Research Institute 
of the City of New York, Inc., 
New York 9, N.Y. Feb. 6. 
? Bloch, H. J. Bap. Mod., @1, 107 (1050). 
' Fisko, O. H., and Subbarow, Y., J. Biol. Chem , 68, 375 (1025). 


'F Eo and Feigl, F Qualitative Analyse mit Hilfe von Tupfel- 
een (Letpng, 1938). 
* Asselineau, J., and Lederer, H , Bull. Soo. Chim. Biol , 31, 402 (1040). 


Toxic Principle of Lathyrus sativus 
“Tima toxio substance of L. sativus ‘responsible for 
lathyriam has been identifled as selenium. L. sativus 
is much richer in selenium content than other pulses 
which are harmless (see table). Selenium has been 
estimated after wet incineration of the dried sub- 
stance and reduction with ascorbic acid, which is a 
giro reducing agent than hydroxylamine used 
by Kleini. Owing to the higher degree of utilization 
of L. satus (Jiménez Diaz and Rameo? observed 
86 per cent utilization) the high selenium content is 
easily transported to the tissues. 
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Selenmm oontent - 
Puhe (mgm /100 gm. dry) 
P raus 2:5 
P ssiewm 12 
C. anten 50 
L. esenlenis 23. 
L sativus 22 9 


Selenium has been given intraperitoneally to the 
monkey beginning with a doge of 500 ugm. and 
anding with 820 pgm. daily. In a period of eighty- 
four days, there were thirty-six blank days and 
forty-eight injections of a total of 31-23 mgm. 
selenium. After forty-one mjections, extensor 
planter (upturning of the hallux on stimulation) 
was first o ed. Tho first sign of abolition of 
abdominal reflex was observed after, forty-three 
injections. Flaccidity, the sign of ablation of area 4 3, 
was also present. The upturned hallux after selenium 
administration in the monkey is very signifloant. The 
agn bu eee in man &nd anthropoids when the 
pyramidal tract is interrupted ; in the monkey, only 
when the entire cerebral hemisphere 18 removed‘. 
Evidently selenium has not only caused degeneration 
of the pyramidal tract but has also produced more 
widespread lesions in the cerebral cortex. After the 
total dose of 31:23 mgm. of selenium, alkaline serum 


phosphatase was found to be increased to King 
cid Aras unite’, as compared to 14 unita in the 
normal Rudra and Bhattacharya’ had pre- 


viously observed that alkaline serum phosphatase is 
raised in lathyriam. 

One of the mechanisms of action of selenium 
is by interference with methionine metabolism. In 
lathyriam petients who are still consuming the vetoh 
pea, the methionme exoretion falls to a fifth of the 
normal, the exoretion rising to normal as soon as 
other pulses are substituted for the vetch pea’. Very 
»arly anorexia and gastrointestinal disorders are prob- 
ably due to a disturbance in aneurin metabolism. 
Marked dermatitis may be due to some disorder in 
biotin utilization, aince biotin is interrelated with 
fatty acid metabolism. We interpret these observa- 
biona as due to selenium competing with sulphur. 
There is some indirect evidence that m lethyrism 
(due to selenium intoxication) the tranmnethylation 
prooeas may be interfered with. Gillis and Norris* 
report that vitamin B,, helps the trans-methyla- 
sion process. Rudra e al observed that motor 
aeurone lesions in lathyriam patients are healed 
‘extensor plantar becomes flexor; abdominal reflex) 
when methionine is given with vitamin Bj, while 
methionine given alone has no effect. 

We are of opinion that selenrum may interfere with 
anzyme systems requiring the sulphydryl or sulpha- 
methyl groups for activity. The investigation 18 being 
sontinued. 

We are indebted to the British Drug Houses, Ltd., 
‘or the gift of sodium selenite. 


Department of Medical Chemistry, 
Darbhanga Medical College, 
Laheriasarai, Bihar. 
April 24. 
t300. Off. Agrio. Chem., 94, 363 (1041). 
Esponols, 8, 344 (1043). 
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Toxicity of Dextran in Rats 


Tax anaphylactoid reaction caused by dextran in 
rata has recently been studied by several investiga- 
tors. We have found that after intradermal 
injections of dextran dissolved in physiological sealne 
(in rata), Menkin’s intravenous dye test‘ shows a 
seepage of dye into the wheals when the conoentration 
of commercial dextran (Macrodex, Pharmacia Ino.) 
is at least 10 ugm./ml. Moreover, it has been found 
that dextran preparations with highly branched 
molecular chains are more toxo than those with 
relatively unbranched chains. Dextran fractions of 
an average molecular weight of 10,000 cause a positive 
dye test only in concentrations of about 10 mgm./ml. 
Sulphuric acid esters of dextran’ do not cause in- 
creased capillary permeability. We have confirmed 
the previously reported increase in hmmatocrit 
values after intravenous injection of dextran’, and 
found that it is more or leas completely prevented 
by antihistaminica, local anmethetios and pre- 
treatment with cortisone in high doses. The most 
potent inhibitor, however, is alloxan intravenously 
in & subdiabetogenio dose. 2,3-Dimercaptopropanol 
injected 30 min. before dextran has an inhibitory 
effect only in some experimental seres. The factors 
RET these variations in the ‘antrphlogistio’ effect 
of B. are under study. 


T. EDLUND 
B. LOFGREN 
L. Vàrr 
Institute of Pharmacology, 
University of Uppeela. 
Jan. 2. 


‘Morrison, J, Bloom, W. L., and Richardson, A. P., J. Pharmacol 
Kap. Thor, 101, 27 (1001). 


"Voorhees, A. B., Baker, H., and Pulaski, E J., Proe, Soo. Ki 
Dol end Med, 70, 254 (1951). is 
* Morrison, J. L., 


A. P., and Bloom, W. L, Arch. Int 
Pharmacodyn., 88, 98 (1051) 


i Mankin, Y., J. Fap. Med., 50, 171 (1029). 
* Gron A. By and M H. Upsala Lal 
wall, Pokana, ba, S07 Ge prala ere- 


Viability of Conispiculum guindilensis in 

Calotes versicolor Preserved in Formalin 

SEVERAL specimens of Calotes versicolor (a garden 
lizard) were collected from gardens in Guindy near 
Madrasa, during March 1949. Blood, exuding from 
their cut tails, was examined for filarial infection. 
Bix calotes found positrve with microfilarim of C. 
guindiensis were killed by the use of chloroform. 
Before preservation in formol-saline (one pant of 
commercial formalm to four parts of no saline) 
a`2-in. alit was made m the abdominal wall to open 1t. 
The specimens were brought to Delhi for demon- 
strating the adult worms in siu. In one specimen, 
which was dissected fourteen days later, although 
some degree of putrefaction had taken place, viable 
fllarial worms were~seen. Some of the adult female 
worms contained ova which stretched out to typical 
microfilarial forms. Similar findings were observed 
in the remaining calotes dissected at weekly intervals. 
The last two calotes were dissected in the sixth week 
of preservation. Temperature during that period 
ranged from 097.0? F. maximum to 51-0? F. mini- 
mum. 

Snnilar resulte wers observed in another batch of 
four calotes caught from the same area during March 
1951. In yet another lot of four calotes, commercial 
formalin was used as a preservative, but all worms 
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were found dead within a week of preservation. This 
indicates that formol-saline, though rt inhibited 
bacterial growth, did not kill the worms or the ova 
in them. 
N. G. 8. RAGHAVAN 
Malaria Institute of India, 


mE l. > 


Effect of Nitrite on the Nuclear Structure 
in the Silkworni 


Ir bas already been observed! that nitrites caused 
the production of virus m the body of the silkworm. 
It is thus to be expeoted that changes of cellular 
structure m the worm may be provoked by nitrites. 
For the purpose of confirming this assumption, I 
have now conducted several experiments and pre- 
pared a large number of specimens. 

In one experiment, I bred a virus-free strain in 
spring. On the first day of the fourth instar, larve 
were divided into two groups. The first group was 
fed with potassium nitrite once each day. The con- 
centration of nitrite solution given was 2-8 per cent 
for the first three days, but it was later increased to 
4:3 per cent. The second-group was reared in an 
ordinary way. At intervals, the adipose 
tissues from worms of both groups were on 
glass slides, fixed in acetic acid- al and 
stained. with Delafield’s hematoxylin. 

It waa found that cells of silkworms receiving nitrite 
showed abnormal morphological changes. The 
accompanying photograph is of a preperation made 


two days after the gas ud chemical feeding. 
In general, three kinds of ormalities were ob- 


served : swelling of nuclei, aggregation of chramatins. 


and amitosis. In illars which had not received 
nitrite, the size of nucleus was much smaller, and I 
could not observe these anomalous phenamena. On 


the seventh day of the fourth instar, the nuclei in ' 


fatty tiasues MM cine group re DE 
were filled with the polyhedral virus. All the in- 
dividuals of the second group, however, remained 
perfectly healthy. 

I suggest that, as & result of nitrite feeding, a kind 
of denaturation may take place on genes of the cells 
of the silkworm. The denatured are endowed 
with an abnormal ability of reproduction and multiply 
independently. The multiplication of such genes 16 
accompanied by a special rearrangement of cellular 
constituents. After a certain period, a definite number 





Adipose time of ailkworme fed on potassium nitrite. x 460 
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of independent genes combme together with re- 
arranged components, and masses of extraordinary 
size—virus particles—are thus formed iw nuclei. This 
seems & possible mechanism of chemical virus pro- 
duction. - 


Xam K., ¥ 


ann G 


CON an aa 
). 


Pipes. M, 159 (108 1 


Some Effects of Ultra-violet Radiation 
on Lemna minor 


Iw view of the fact that treatment with ultra-violet 
radiation has become & common technique in physio- 
logical and genetical work, the following observations 
we have made on the effect of ultra-violet radiation 
on Lemna minor may be of interest. 

We used a ‘Vitreoail’ mercury vapour discharge 
lamp T'/M5/369, which emita radiation mainly in the 
region of 2500 A. During irradiation the planta were 
floating on water in small beakers 20 om. vertically 
underneath the lamp. 

In the early experiments, the plants and the ultra- 
violet lamp were enclosed in & box during treatmenta. 
A strong amell of ozone developed in the box. Treat- 
ment for more than 10 sec. produced viaible symptoms 
in the fronds, namely, the exudation of drops of 
liquid from the XD Treatment for more 
than 30 seo. was the fronds lost their chloro- 
phyl overnight and d died i in a"few days. 

Ultra-violet radiation was acoompanied by the 

uction of ozone. Accordingly we investigated 
the possibility that these symptoms were due to 
ozone in the atmosphere and not to the ultra-violet 
radiation per-se. This possibility does not seam to 
have received attention in the literature on effecta 
of ultra-violet radiation. Popp and Brown! do indeed 
mention i ts in which planta were exposed 
to “the ozone only” of the lamp; but they do not 
Coils thes wis nay coast To test the effect 
of ozone alone we left the ultra-violet lamp on for 
two minutes, with the box closed and empty. The 
lamp was then switched off, and the plants were put 
into the box without any ultra-violet radiation and 
were left in it for varymg of time. Under these 
canditions the same symptoms appeared after the 
game lengths of treatment as in the earlier experi- 
menta, although there was no, ultra-violet radiation 
preeent. 

In a third experiment Lemna planta were irradiated 
as in the first experiment, but two opposite walls 
of the box were removed and a strong current of air 
was blown over the surface of the planta to remove 
the ozone. Under these conditions the amount of 
irradiation which could be given in a single dose 
without producing visible symptoms was increased 
from 10 sec. to about 90 seo. The minimum lethal 
dose was increased from about 80 sec. to about 600 


‘pec. The symptoms of damage by ultra-violet radia- 


tion are somewhat different from those due to ozone 
&lone—for example, ultra-violet radiation without 
ozone does not cause rapid destruction of chlorophyll. 

these final ta we noticed that plants 
were affected by the ozone if they happened to be 
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in the same room, even when they were a few yards 
away from the source of radiation. 

We conclude from these observations that if ultra- 
violet lamps are used in experiments with biological 
material, care must be taken to distinguish the effects 
of the radiation per se from those of the ozone 
produced by it. 

E. WANGERMANN 
H. J. Lacey 


Department of Botany, 
University College, 
Leicester. 


1 Bull. Torrey Bot. Club, 80, 161 (1983). 


Identification of Tertiary Pollen Grains with 
those of New Guinea and New Caledonian 
- Beeches 


SEVERAL years ago, when certain pollen grains 
from Tertiary deposits in south-eastern Viotori& 
were referred to the genus Nothofagus', it was 
recognized that some of them seemed to be inter- 
mediate in form between the two types of pollen 
grains that normally occur in this genus. At that 
time thee divergent types were believed to be the 
pollen grams of extinct species of Nothofagus, and, 
as such, it seamed doubtful whether their exact 
affinity would ever be determined. 

Examinations of the pollen ‘grains of one of the 
New Guinea beeches, first disoovered by Pulle in 1912 
and independently recognized as Nothofagus by 
Brags and van Steenis in 1939, and of another beech 
discovered quite recently in New Caledonia by Dr. 
Baumann-Bodenheim, have shed light on the affinities 
of the foem pollen. The pollen grains of both trees 
fall neither into the mensiests pollen group (N. 
mensiesii, N. cunninghams, N. moorei and N. obliqua) 
Mop beo oe d (N. fusca, N. truncata, N. solandri, 
N. olifortioides, N*. gunnii and, according to Cranwell!, 
the bulk of the South American species) but are 
similar to the Tertiary pollen grains referred to by 
Cookson as N. gp. e. 

This close agreement between the living and fossil 
pollen grams (Figs. 1-0) implying, as no doubt it 
does, a close affinity between the parents of each, 
indicates a long paat-history and a far wider geo- 
graphical distribution than at present. N. sp. e., 
which is probably the commonest of the Australian 
Tertiary pollen types, has been observed, sometimes 
in large numbers, in deposits that range from southern 
Queensland to Tasmania and westward into South 
Australia. Similar, if not identical, ‘mtermediate’ 
pollen species have been distingui in Cretaceous 
and Tertiary beds in New Zealand’. 

Several morphological and anatomical distinctions 
between the New Guinea beeches and other species of 
Nothofagus have already been observed by Langdon‘, 
who has remarked that “in certain respects they are 
sufficiently unlike the more typical members of that 
genus to justify their reference to & new section of 
the evergreen beeches”. Their pollen morphology, 
30 far es it is known at present, supporte this 
statement. 

Male flowers of the New Guinea species mentioned 
were collected By Mr. A. Schindler at Aiyura m the 
Eastern Highlands Division of New Guinees, and 
cadly forwarded to me by Mr. J. 8. Womersley, 
‘crest botanist, Department of Forests, New Guimea. 
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(1) and (2) Aoetolysel pollen grams of Notho, f 
Nerduma ww from Ayam, 
(3) and (4) Acetolymed pr of Nothofagus from New 


5) and (6) Acstolymed of N. sp. e. 
d 0 etlam, Vice. 3.305)" lone 


Anthers of one of the New Caledonian spocios were 
generously suppled by Dr. M. G. Baumann. 
Bodenhemn, of the Botanical Gardens, Zurich. 


IsaBxL C. Cooxson 
Department of Botany, 
University of Melbourne. 
Jan. 22. 


! Cookson, I. O, Proc, Lann. Soc. WS WF., "1, 40 (1910). 
* Cranwell, L., Reo. Awak. Ing. Afus, R, 175 (1929). 

* Couper, R. à., NZ. Soi. Res., 9, 5 (1961). 

i Langdon, L. ML, Bot. Gas., 108, 350 (1046-47), 


Secondary Piliferous Layer in the Lupin 


Tax communication by J. B. Goodey on a secondary 

piliferous layer in Hippeastrum! leads me to rocord 
& similar structure in Lupinus. 
* During the examination of seedlings of Lupinus 
arboreus grown in the laboratory, a yellow gelatinous 
layer was noticed to appear on the roots simultan- 
eously with the emergence of root hairs. This layer 
was found to consist of the disorganized oella of tho 
epidermis and the two outer layera of cartex. Root 
hairs had originated in the third layer af cortical cella 
and penetrated the outer layers of smaller cells either 
directly or after same distortion. No root hairs were 
seen arising from epidermal cells. 

In culture, seedlings were not mfected by nema- 
todes; but plante growing in the wild on the drer 
parte of sand dunes were highly susceptible to attack, 
Seedlings in this habitet all had exceptionally heavy 
developments of root hairs. 

P. A, Lusg 


Dominion Museum, 
Wellington, 0.3, 
New Zealand. 
Deo. 11. 


1 Nature, 167, 8*2 (1951). 
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Monday, July 21—Thursday, July 24 
BocDETY FoR APPLIMD BAOTNRIOLOGY (at Cambridge).—Summer 
Meetmg and Annual General Mee&ng. 
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handling seventh 
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Investigational work— The Reguwtrar, Wye College, Wye, Manion 


Kent 
Biogas (with a degree or equivalent d Vong ede ig 
) to ertake clinioa! biochemutry work 
Welsh Natlonal of Newpori Oerdrff. 


SEINTANT ) to oet me. DEPARTMENT OF PHARMACY 
Grade B m 
yee MIT Ts Bogistrar, Collage of Technology, Suffolk 8treet, 
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Energy (Production), Risley, W es, quoting 
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EXPIRE RHEUXATISM COUNCIL FELLOWSHIPS (medical oi scientific 
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matten—The general Empire Rheumatem Council 
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HWALTH PHYBIOB AND BArETI GROUP MAXAGER (with a knowledge 
rere or eieetromca) in the Drvauon of Atom d (Pro- 
uotion), o of a group concerned 
peu in & e nuclear Feiern] 
at Springfields, Salwick—Tho Ministry ; Divmon of 
ao Perey (Production), Ridley, Wanington, , quoting 
one Iu GRADUATE IX PHYBIOB, Or related field, to work in Aber- 
doen on blana of smoking and drytag ot fan Inolu investigation 
of the oal of amoko and of the diff of water in 
fiah—The , Hering Industry Board, 1 Glenünlas Street, 
Edinburgh 


LEOTURMR IN THE MBCGHAKIGAL HNAMFERIKG DXPARTHEKT of the 
Munlorpal Tesi College—The Chief Education Officer, Guildhall, 


p LAURIA Tx h of 
a 
OPUS py the vin the Hygiene su and o PANNA d oerte 
he fer! me Soren Battersea Polytechnic, Battersea, 
ALIGROBIOLOGIMT at the Colonial Acro Research Institu 
Director of Recruitment £ Bervioe), 
Office, Great Smith Street, London, B.W.l, 
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SCIENTIFIC RESEARCH AND 
MAN-POWER PROBLEMS 


UITE apart from the fact that it elicited from 

the Lord President of the Council some indioa- 
tion of the Government's intentions in regard to the 
Science Centre and the expansion of higher teoh- 
nological education (of. Nature, June 21, p. 1039), 
the debate in the House of Lords on June 11 and 12 
on science and industry is of considerable interest as 
providmg the commentary which the Advisory 
Council on Scientific Policy might otherwise have 
been expected to supply in publishing recently the 
report of its Committee on Scientific Man-power. The 
debate was initiated by Lord Sammel on a motion 
asking for a statement on the use made by industry 
and agriculture of the results of scientific research, 
and on the Government's policy for promoting the 
higher education of technologists. Lord Samuel him- 
self commented at some length on the man-power 
report, stressing particularly the need for a broadly 
based system of technological education. Lord 
Woolton, before dealing with this latter question, 
reviewed briefly the whole Government organization 
for research, through which some £16,000,000 & year 
is spent directly on civil soientiflo research, apart 
from the £18,000,000 provided by the Treasury for 
the universities, a considerable part of which is spent 
in training scientific men. Much of what he said 
related to the Department of Scientific and Industrial 
Research, and this part of his speech, as well as 
further comments in the debate and replies from the 
Government side, throws some light on the Govern- 
ment’s attitude to some disquieting feetaros of that 
Depertment’s last annual report. 

Lord Woolton, after citing examples of subita 
returns which had accrued from work under the 
Department of Soientiflo and Industrial Research, 
expressed general satisfaction with the extent of 
applied research being carried out in Great Britain, 
though not with the way in which its results are 
being applied in industry. In askmg the Advisory 
Council on Boientifio Policy to review the effectiveness 
of current arrangements for ensuring that the results 
of research make their full contribution to the 
development of the British economy, the Lord 
President no doubt had in mind some extension of 
the survey of the organization for research whioh 
was carried out by the Select Committee on Estimates 
in 1947. The Survey Panels which have already 
been seb up to survey the resources and work of 
particular research associations in relation to the 
needs of their industries are evidence that the 
expenditure and efficiency of the Department of 
Soientiflo and Industrial Research are being closely 
examined from within. 

A number of comments made during the debate 
supported this realistic poloy, and Lord Falmouth, in 
particular, preseed for close examination, of the vote 
for researoh and development under the Ministry 
of Supply, which now stands at £100,000,000 
and has increased by £18,000,000 on last year; 
this is more than three times the total expenditure 
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on the Department of Soientillo and Industrial 
Research. 

In this context the support given in the Lords 
debate to the plea of the Advisory Counoeil for 
Soientiflo and Industrial Research for action to deal 
with some of the more urgent items in the Depart- 
ment’s building programme is the more impressive. 
Lord Woolton explained that the construction of a 
modern tank for shipbuilding testa was delayed not 
on financial grounds but by design difficulties, and 
assured the House that the project would go ahgad 
as soon as the design is available. Neither he nor 
Lord Cherwell replied, however, to Lord Crook and 


Lord Halsbury or other speakers, who strongly sup- . 


ported the Advisory Cownoil’s plea for greater 
flexibility in regard to the Department’s expenditure, 
and particularly that the Department should be 
permitted to carry over unspent belanoes and allowed 
some increase of expenditure of the order of five per 
cent until its post-war plans are fulfilled. 

On the whole, however, the trend of Lord Woolton’s 
and Lord Cherwell’s observations warrants Bome oon- 
fidence that the support forthcoming for the Advisory 
Council for Scientific and Industrial Research in this 
debate will not be without effect. Nor did the 
Advisory Council’s remarks on the man-power 
situation in the Department pass unnoticed. Many 
speakers seamed inclined, indeed, to probe that 
situation more deeply, and especially the observation 
in the man-power report of the Advisory Counoil on 
Soientiflo Policy that many of the best science 
graduates appear to be attracted to employment 
outside the Government scientific service. Lord 
Pakenham rather discounted the suggestion that 
inadequate salary-soales are responsible for the 
diffoulty the Department of Scientific and Industrial 
Research and the Agriouttural Researoh Council are 
oxperienoing in obtaining rearuita of sufficiently high 
quality, and urged that it is rather a matter of 
prestige and of the removal of any barriers which 
prevent soientiflo men with administrative gifts 
from rising to the highest positions. 

More may well depend on the conditions of service 
than Lord Cherwell seems disposed to concede. 
Conditions are liable to be more restrictive in Govern- 
ment service and, in the main, those conditions, as 
regards freedom of publication and the like, may not 
compare unfavourably with those in industry, a8 
Lord Cherwell suggested. Nevertheless, his reference 
io,freedom of movement between men of science in 
Government service, universities and industry was 
not too happily phrased and could oonvey the 
impression that such movement 18 regarded witb 
disfavour generally, instead ‘of being restricted or 
discouraged only in respect of those who have been 
working on the most secret subjects in Government 
gervioe. 

While Lord Cherwell's attitude here is right and 
reasonable, it could have been accompanied by some 
indication that, on the Government side, jb is 
appreciated that any such limitation, " however 
necessary, ia a handicap to the advance of science 
ond to industrial development. Misapprehensions 
are not removed by brusqueness, and, while more 


NATURE 


July 26, 1952 VoL. 170 


attention to general education, as freely enrphasired 
in the debate, may remove a deficiency in the training 
of soientiflo men to which the Advisory Council on 
Scientific Policy directed attention in its fifth report, 
it will not of itself overoome the reluotanoo to 
enter Government servioe. More attention to the 
question of status and to like psychological factors 
appears to be desirable, both from the point of view 
of recruitment and of ensuring that the best use is 
made of the services of scientists and technologists 
and of the resulte of their work. 

Lord Wise referred to the importance of exchange 
of staff between different institutes and between 
industry and the colleges of technology, from the 
point of view of improving standards of traming in 
technology. Government establishments, and notably 
the research associations of Britain, have their part to 
play also, and it should be possible for the Lord 
President of the Council by his policy here to dispel 
any misgivings that Lord Cherwell’s speech may 
have encouraged. The siting of the proposed new 
technological university and the choice of the few 
colleges of technology to be raised to university status 
should algo have regard to the way in which proximity 
to & university and to centres of industry could foster 
both exchange of staff and co-operation. 

Prof. R. 8. Edwards, in a paper in the January 
issue of Lloyds Bank Review, lays much stress on the 
importance of closer collaboration between univer- 
sities, rosearch associations and government research 
establishments, as well as between the universities 
and industry. He, too, believes that we have still & 
long way to go before British industry is fully accus- 
tomed to the idea of employing university graduates, 
and that it will be some time before application enjoys 
the same prestige as pure research. Here, as in his 
emphasis on the importance of industry being well 
supplied with men and women capable of under- 
standing the interplay of scientific, technological and 
market forces, and of framing and executing appro-, 
priate policies, he 18 1n agreement with the findings 
of the man-power committee of the Advisory Council 
on Scientific Policy, and indeed some of his ocon- 
clusions and suggestions are more specific. 

On this question of co-operation, Prof. Edwards 
makes three important points. First, referring to the 
research associations, he stresses the substantial 
contmbutions to technological education which such 
associations could make. Where it is, in faot, being 
made, he considers it alone justifies support of an 
association. Financial partnerships between indus- 
tries and the State on these linee are sound, he urges, 
provided that there is no pampering, that the 
negotiation of grants 1s hard-headed and business- 
like, that the Government makes sure it geta value 
for publio money, and that it does not keep siokly 
associations alive too long. It would seem from Lord 
Woolton’s speech that he is already alive to the 
implications of this view. 

Prof. Edwards’s second point concerns the univer- 
sities as well as the research associations. While he 
considers our research institutions are well adapted 
to our present needs, he expects the demand for 
facilities for sponsored research to grow as more 
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scientista and teohnologiste are employed in British 
industry and technological competition becomes 
keener. He believes that the research associations 
should play a pert in meeting this need, and that 
they could, as an extension to the existing advisory 
services, develop facilities for sponsored projects 
which do not clash with their co-operative programme 
without imperilling the co-operative nature of the 
associations. The universities also should participate 
in this fleld, and Prof. Edwards believes that they 
could do so, with appropriate safeguards and pro- 
ceeding cautiously, without endangering either acad- 
emio freedom or distorting their research programme. 

One reason given by Prof. Edwards for advocating 
such a step, which admittedly i8 not at present 
favoured in academic circles, is that an increase in 
the volume of sponsored projects in the universities 
would raise the prestige of industrial research and 
application among young scientiflo workers and would 
be an additional source of university finance. In the 
light of the report of the Advisory Counoil on Scientiflo 
Policy, any measure that promises to break down the 
reluctance of promising students to enter on a scientific 
and an industrial career should be oonsitlered with an 
open mind, and Prof. Edwards’s suggestion should be 
noted particularly with reference to 1æearoh m 
technologioal institutions, on whioh atreas was laid 
by Sir John Cockcroft in an article in the May 1asue 
of the Universities Quarterly as well aa in the House 
of Lords debate. Prof. Edwards’s third pomt is 
indeed that there ahould be oloser collaboration 
between universities, research associations and 
government research establishments in regard to 
postgraduate studies. He visualizes, for example, 
research associations collaborating with the univer- 
sities and the colleges of technology to provide some 
of the facilities for postgraduate work, on the 
meagreness of which Sir John Cockcroft pointed! 
commented. g 

Such a measure should supplement, rather than be 
a substitute for, the more generous provision of means 
for postgraduate research 1n the technological depart- 
ments and the colleges of technology themselves. 
The possibilities in this direction should be carefully 
examined as part of the policy for the development 
of higher technological education. This in itself is an 
urgent reason for placing the responsibility for 
technological education in the same hands as are 
responsible for university education. It is to be hoped 
that ot least the House of Lords debate will bring 
home to the Government the need for definite action 
in this respect, and for relieving the Minister of 
Eduoation of this anachronism in her respons- 
ibilities. 

It is of course, clear from the circumstances of the 
speeches in the House of Lords that few new points 
could be contributed to the discussion of the organ- 
ization of oivil research and the recruitment of 
scientific workers. Its realistio tone was, however, 
encouraging, and should help to ensure that s ologo 
watoh is kept to see that the nation geta & full return 
from its investment in research, and that financial 
parsimony does not impair efficiency or hold up 
essential developments. 
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Alumni Cantabriglenses 

A Biographical List of all known Students, Graduates 
and Holders of Office at the University of Cambridge, 
from the Earliest Times to 1900. Compiled by Dr. 
J. A. Venn. Part 2: From 1782 to 1900, Vol. 4: 
Kahlenberg-Oyler. Pp. iv+615. (Cambridge: At 
the University Press, 1951.) 150s. net. 


N looking through this volume one is once moro 

Struck by the very high proportion of members 
of the University of Cambridge during the yeers 
1752-1900 who took orders in the Church of England 
after leaving the University. ‘This is to be explained 
in part by the fact that the University was for tho 
greater part of the period closely linked with the 
Church; but that is not the only reason for the 
change that is to be found in the proportion of 
clerical graduates to-day. Careers for university 
graduates were more limited in range in this carlier 
period; the Church, schoolmastemng, an academic 
career, the professions of medicine and law, the army, 
diplomacy, the Civil Service, the Indian Civil Service 
and the Colonial Service, such busineas careers as 
banking and publishing—these covered the chief 
openings for university graduates. Some men joined 
their fathers’ businesses, but poste in industry and 
business generally were not offered es & rule to 
university men. 

The biographies of individuals in the book aro 
necessarily short; but a number of interesting facts 
emerge even from & casual study of the volume. Thus 
we learn that Prof. Herbert Marsh, F.R.S., Lady 
Margaret professor of divinity, 1807-39 (and simul- 
taneously Bishop first of Llandaff and then of Poter- 
borough), was the first to give his professorial lectures 
in English, instead of in Latin. Another divine who 
made & name for himself was the Rev. T. R. Malthus, 
F.R.S., known not unnatural as ''Old Pop". Of 
the Rev. Eward Kempe we are told that he loft a 
ton of unpreached sermons behind him. School- 
masters 1nolude the great flogging master, John Kesto, 
of Eton. Naturally a large number followod an 
academic life—we will only mention here Prof. George 
Liveing, profeesor of chemistry for more than forty 
years, who died at the age of ninety-seven, James 
Clerk Maxwell, the flrst Cavendish profeesor, and 
Bartholomew Lloyd, who was incorporated D.D. in 
1833 from Trinity College, Dublin. He was thon 
Provoat of Trinity, having previously been auo- 
ceesively professor of mathematics, professor of 
natural philosophy, regius professor of Greek and 
lecturer in divinity. The Army provides Teignmouth 
Melvill, who earned the Victoria Cross at Isandl- 
wanha in the Zulu War. In diplomacy we will men- 
tion two exceptional types : Thomas Manning, friend 
of Larnb, the first Englishman to enter Lhasa, a great 
Chinese scholar, and Henry Labouchere, who con- 
tracted £6,000 of debt in two years in Cambridge, 
joined a circus troupe, lived for six months in a Rod 
Indian camp, then entered the diplomatic servico, 
was dismissed for 1mpertinence to Lord John Russell, 
became an M.P.. and then a successful journalist 
with the Datly News and Truth. 

About ninety Fellows of the Royal Society appear 
in this volume, of whom some half-dozen happily 
survive to-day ; there is a very marked concentration 
among the names commencing with ‘Mac’ or ‘Me’. 
Among the honorary graduates who were also dis- 
tinguished in science we may mention the names of 
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Klem, Le Verrier, Lister, Mendeléeff, and (Sir John) 
Murray. A great many of the graduates were Fellows 
of the Society of Antiquaries ; for example, the Earl 
of Orawford, F.R.S., the founder of Dunecht 
Observatory, who went to Mauritius to observe the 
transit of Venus in 1874. Others who travelled to 
study happenings far from Cambridge include James 
Losh, who went to Paris to study the French 
Revolution and whose life was saved by Marat, 
formerly a vetemnary surgeon in Newcastle; also 
three war co ente—Kinglater for the Crimean 
War, Lockhart for the Franco-Prussian War, and 
E. F. Knight, & war correspondent in some dozen 
campaigns. 

Various forms of sport and athletics figure among 
the records: the Hon. Ian Keith-Falooner, the most 
famous cyclist in the ’eighties, ''Black'" Morgan, who 
was the first (with Leslie Stephen) to olimb the Jung- 
fraujoch, F. E. Lacey, secretary of the M.O.O., Jack 
Mytton, the famous horseman, the Hon. George Lamb- 
ton, trainer of many winners in classic races, John 
McGregor, of the ‘Rob Roy’ canoe, John Mackinnon, 
who played for England against Australia in 1879 
and was presented with & bat by his clansmen on his 
ninety-eighth birthday, and we may add C. F. 
L'Oste, who went up in an aeroplane on his 108rd 
birthday, at which age he had never congulted a 
doctor. 

In conclusion, & few names may be mentioned for 
the human touches 1n their biographies. W. J. Loake, 
the novelist, started as a graduate in mathematics, 
“an utterly futile and inhuman subject”. John Mort- 
lock was nine times Mayor of Cambridge. In contrast 
to J. O. Neild, a miser who left £500,000 to Queen 
Victoria, was Walter Scott Lockhart, described by 
hw father as a “human financial sieve’. Others who 
earned nicknames were John Lupton, “the pocket 
Hercules”, Richard Martin, “Humanity Martin’, 
H. H. Norris, "the Bishop-maker". Edward Meade- 
Waldo was one of the very few tramed naturalista 
who claimed to have seen a sea-serpent, Sir William 
Molesworth, Bart., was sent down for challenging 
his tutor to & duel, and Edward Maitland claimed 
to have been previously Marcus Aurelius and Bt. 
John the Evangelist, “hence the mention of bojling 
oil was inexpreasibly painful to him". 

` F. J. M. STRATTON 


THE RODA NILOMETER 


Le Mikyâs ou Nilométre de l'Ille de Rodah 
Par Kamel Osman Ghaleb Pasha. (Mémoires présentés 


à l'Institut d'Égypte, Tome 54.) Pp. xvi+ 182+ 
46 plates. (Le Osire: Imprimerie de l'Institut 
Frangaise, 1951.) 


HIS book gives a detailed description and history 

of the Roda Nilometer or river gauge, with an 
account of the extensive repairs and restoration 
undertaken in 1938. 

The author was officially in charge of the gauge 
for many years as inspector-general of irngation in 
upper Egypt and later as under-secretary of state in 

the Ministry of Publio Works, from which he retired 
some Years ago. It waa owing to his efforts that the 
very thorough restoration of the gauge, estimated to 
cost about £36,000, was carred out under his 
supervision. 

The Nilometer is situated on the southern edge of 
Cairo and consists of a large square well walled in 
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stone with a marble column in the centre carrying & 
soale divided in cubits, and 18 connected with the 
river by subterranean pessages. It waa bult about 
A.D. 861 and succeeded earlier near the same 
spot, and a still earlier one some PR en NEA 
Helwan. Records of flood and tbe ees Dec ieee oh on 
these gauges have come down to us begmning in 
A.D. 622, twenty years before the Arab invasion of 
Egypt. There have been Nilometers from very early 
times ; but very little information about river-levels 
can be derived from those, other than that at Roda, 
which is the most important of all. It was in 
of an official, the Sheikh el Mikyas, whose duty it 
was to observe the water-level and in flood-time 
announce to public oriers daily the amounts by which 
the river had risen. If the flood did not reach a 
certain level much land would go unwatered and 
there would be famine. At a certain higher level 
irrigation was assured; and also the taxes to the 
government. From the building of the present 
Nilometer until recent times the post of Sheikh el. 
has remained in the same family, and the 
last holder, who died in 1947, inherited the post 
through his grandmother, who was of the origmal 
family—surely a record for length of tenure of an 
official post in one family. ' 

The book describes very fully the construction of 
the Nilometer and the changes in 1t which have 
taken place, including the recent restoration. In this 
the marble pillar was removed and the well was 
cleared of silt right to the bottom. This clearance 
uncovered work which was previously unknown and 
revealed the doubtful nature of the foundations. In 
order to preserve the Nilometer it was neceasary to 
place & solid floor underneath it and surround the 
well with concrete. The well is now dry and out off 
from the river, so the Nilometer should remain as an 
ancient monument for an indefinite time. The Nilo- 
meter has not been in use ance 1887, and the river- 
levels have been observed on & metric gauge near by 
on the river wall. 

Many excellent plates show the details of oon- 
struction of the Nilometer and the discoveries made 
during the recent restoration. The author has 
collected & t mass of references to the Nilometer 
from the writings of old Arab scholars and of medieval 
and modern visitors to Egypt. The work of doing 
this must have been immense. This leads to what 18 
perhaps the most important part of the book, the 
discussion of the recorded levels. The earliest records 
of gauge readings are liste compiled in the fifteenth 
century by three Arab writers ; but the sources from 
which they were derived are unknown. These end 
with the year A.D. 1470, and after that the sources 
are & number of writings by Arabe and foreign 
travellers, and the records are much lees complete. 
In relating these to present-day levels there are many 
difficulties due to the use by the chroniclers of the 
Moslem year, which is lunar, and, more important, 
the various repairs and changes which have been 
made to the column. In view of the researches of 
Ghaleb Pasha it will be neceasary to revise the list 
of readings converted to a metric scale, which has 
been used in all mvestigations of the past forty years. 
This will affect the numerical values but not the most 
important conclusions derived from previous studies 
of the records. Taking a general view one may say 
that although the recorded readings contain many 
sources of error, and naturally have not the precision 
of modern observations, nevertheless they are prob- 
ably as reliable as statustica collected to-day about 
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leas well-defined phenomena such as health or social 
conditions. They can be used with suitable precgu- 
tions for such investigations as the search for 
periodicities or the probability of occurrence of high 
or low Hoods. 

Ghaleb Pasha is to be congratulated on having 
collected and published this great mass of information 
relating to the Nilometer. H. E. Hurst 


UNIVERSITIES OF THE BRITISH 


COMMONWEALTH 
The Yearbook of the Universities of the Common- 
wealth, [952 


(Published for the Association of Universities of the 
British Commonwealth.) Twenty-ninth Issue. Pp. 
xxxii+1661. (London: G. Bell and Sons, Ltd., 
1952.) 425. net. 


HE "Yearbook" of the Association. of Univer- 

sities of the British Commonwealth has estab- 
lished itself as a standard work of reference on both 
general and specific academic matters pertaining to 
the cguntries of the British Common th, and such 
& comprehensive single volume is invaluable not only 
for universities and colleges but also for government 
departments, businees houses, clubs, schools, libraries 
and the public generally. It is, in fact, the prinoipel 
publication of the Association ; but it is important to 
note that it covers Commonwealth university 
institutions and does not confine itself merely to 
member institutions of the Association. 

This twenty-ninth edition is the largest ever pub- 
lished. The “General Information” sections of most 
university entries have been expanded, and four new 
appendixes have been added dealing respectively with 
United Kingdom degree abbreviations, Common- 
wealth studies m the United Kingdom, international 
univermty organizations, and a select bibliography 
of books on university topics. A further innovation 
is an introductory account of more than three pages 
in the section on the British Coloniea, which has been 

repared by the secretary of the Inter-University 

ouncil for Higher Education in the Colonies. Other 
changes, recorded for the first time in this edition, 
are as follows: Rhodes University College and 
Potchefstroom University College for Christian 
Higher Education, respectively, become Universities 
of the same name ; entries are recorded for the three 
Indian Universities of Gujarat, Karnatak and 
Roorkee, and in Pakistan for the University of 
Peshawar; and entres are recorded for two 
additional Colleges recognized by the National Con- 
ference of Canadian Universities, namely, Carleton 
College and the Royal Military College of Canada. 
Finally, this edition now incorporates a date at the 
head of each university entry showing the time at 
which the information relating to the entry was 
compiled ; this is certainly a very welcome piece of 
information. 

The general contents of the book follow much the 
same lines as the previous edition. After a general 
introduction, the various universities and university 
colleges of the Commonwealth are listed, starting with 
the United Kingdom, then each Dominion in turn, 
and finally the Colonies. This section covers four- 
fifths of the book ; there are the lists of staff (about 
25,000 names), general information on each institution 
and eventa during the past year. The remaining part 
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of the book consists of ten appendixes, an index of 
names and a general index. The appendixes cover 
respectively the following topics: qualifications for 
admission to a first-degree course in 6 British 

iversity; postgraduate awards tenable in the 
United Kingdom ; uate awards tenable 
overseas; students from other countries m British 
universities; degree abbreviations (United Kingdom 
only); Commonwealth studies in the United King- 
dom; universities of the Republic of Ireland; 
Anglo-American academic relations; international 


. university organizations; and a short bibliography. 


A NATURAL HISTORY OF 
BACTERIA 
Bacterla 


By Dr. K. A. Bisset, asaisted by F. W. Moore. Pp. 
vii-+128. (Edinburgh and London: E. and 8. 
Livingstone, Ltd., 1952.) 20s. net. 

HE ancestral tree of bacteria that Dr. Bisset 

has drawn is based primarily on morphol I 
but, as he says in his preface, “it 1s in SORA GDADR 
accordance with the parallel conception of evolution 
by loe of synthetic power". He postulates that the 
simple cell from which others have evolved is spiral 
in shape and aquatic in habitat; progress has 
ocourred with an ability to survive in a terrestrial 
environment, and the development of a reproductive 
process that relies on airborne spread. Primitive 
bacteria are Gram-negative; evolution is shown in 
the development of the Gram-positive state. Starting 
with the simple spiral-ahaped cella, the tree has four 
main branches. The first includes the (Iram-negative 
rods and specialized aquatic forms; the second the 
chain-forming Gram-positive spheres and rods; the 
third those Gram-positive cells with a branching 
habit; and the fourth the order Flexibacteriaglee. 
Between the second and third branches are the 
peoket-forming cocci. In more formal terms the clase 
Bacteria 18 divided into four orders: Eubacteriales, 
Actinomycetales, Streptomycetales and Flexibacter- 
isles; of these, Eubacteriales forms the firat two 
branches of the ancestral tree ; the second and third 
orders form the third branch. 

Ordinary morphological characters only divide 
microscopic organisms such as bacteria into a limited 
number of groups of ordinal or family rank ; further 
subdivisions into genera and species are usually made 
on phymological differences. Dr. Bisset has applied 
hus work on the cytology of bacteria to the problem 
and has made use of finer differences in cell structure 
in hus outline classification. This has both advantages 
and disadvantages: it takes morphology to & lower 
rank, but it demands unfamiliar, though not difficult, 
techniques of the systematist. The result ia a 
classification with which few would quarrel except 
on points of detail. 

In a book of thia size it is impossible for the author 
to do justice to hus ideas on the classiflcation of so 
large a group as the bacteria, and many of the chapters 
are too brief to be highly informative. There 1s 
unfortunately only a brief reference to his interesting 
and controversial finding that strains of Rhizobium 
species from wild legumes produce resistant endo- 
spores; in this the strains differ from the botter- 
known species which grow in symbiosis with culti- 
vated crops. The development of his thesia that the 
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d lai coe UNI Pees UID 
would have made most interesting 
oie Seneated mitate cumis etter to Cg hes 
survival to plagiariam should be corrected in a later 
edition; they are the reputed decolorization of 
Mycobacterium smegmatis by aloohol, and that sporing 
bacilli are the commonest airborne con- 
taminante, & statement disproved by day-to-day 
bi adore in the laboratory and by air sampling. 
this book Dr. Bisset has given us the hors 
d'oeuvres; we now look forward to & more sub- 


stantial moal m the form of a fully documented | 


manual on the natural history of bacteria, 
B. T. Cowan 


ENZYME SYSTEMS 


Enzymes and Enzyme Systems 

Their Stete in Nature. Edited by John T. Edsall. 
(Memoirs of the University Laboratory of Physical 
Chemistry related to Medicine and Public Health, 
Harvard University, No. 1.) Pp. xiii4-140. (Cam- 
bridge, Mass. : Harvard University Prees; London: 
Oxford University Press, 1951.) 18s. net. 


HIS volume i is the first of a series of memoirs of 
the U: Laboratory of Physical Chemistry 
related to Medicine and Public Health, Harvard 
University, and is a record of a symposium held in 
July 1949 on the state and nature of proteins and 
protein enzymes. It is only twenty-five years aince 
J. B. Summer crystallized the first enzyme, urease, 
and demonstrated ita protein nature. Since then a 
considerable number of enzymes have been crystallized, 
and, as Prof. J. T. poe ee 
“the generalization—‘no enzyme without protein’— 
established as one of the most y based 
uctive rules in the fleld of spa adis There 
is no doubt that very large numbers of protein 
enzymes occur in Nature and that in numerous cases 
they can be obtained in a relatively pure and crystal- 
line state in which they oan be studied as chemical 
individuals. Some having been found about the 
individual enzymes, the question arises: How are 
, they assembled and co-ordinated in the cells so that 
long series of chemical changes are-brought about so 
smoothly ? This volume provides an excellent review 
of recent progress in this second stage of the study 
of enzyme function. 

The notable progress made in recent years in the 
study of the enzyme activities of isolated mito- 
chondria is the subject of the first two papers. A. L. 
Lehninger discusses the respiratory activity of rat- 
liver mitochondria, and D. E. Green the 
which are responsible for the citrio acid pa of 
reactions. The next group of papers deals with the 
mechaniams of enzyme reactions. E. L. Smith dis- 
cusses the iflet of proteolytic enrymee—in 
particular those peptidases which require metal ions 
such as or cobalt for their activity—and 
makes the interesting hypothesis that the metal ion 
is necessary to complete the bridge between the 
enzyme and the substrate peptide. A. O. Maehly 
describes the separation of an enzyme, the peroxidase 
of horseradish, into its component parte and ita 
resynthesis from these perte. B. Chance discusses 
the reactions of with peroxidases. 
In the final paper E. J. Oohn, D: M. Surgenor and 
M. J. Hunter summarize the results of the very 
extensive researches on the separation of blood 
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proteins and of liver proteins, which have 
sep nugee d oec a pe ea 
in the Harvard Laboratory. These researches are 
remarkable for the variety of new technical methods 
of protein separations which have been devised. 
Altogether, this small book provides a very valuable 
introduction to recent work on complex enzyme 
systems and, as such, will be widely read. 
J. A. V. BuTLER 





BIOLOGY OF HOT SPRINGS 


Grundriss zu einer Balneoblologie der Thermen 
Von Prof. Vale Vouk. (Lehrbücher und Mono- 
graphien aus dem Gebiete der exakten Wisen- 
schaften : Reihe der experimentellen Biologie, Band 
5.) Pp. 88. (Basel: Verlag Birkh&user, 1950.) 11.50 
Swiss france. 


HIS is & welcome addition to the well-known 

series of soientiflo text-books and monographs 
issued by Verlag BirkhAuser. The physical and 
chemical properties of natural waters, particularly 
thermal springs, and also their clmical effects, have 
received a considerable amount of attention and have 
formed, separately and in conjunction, the subjects 
of systematic reviews. While there are on record 
numerous observations on differant forms of life 
occurring in hot springs and on the species present 
in different localities, the present monograph is, as 
far &s the reviewer is aware, the first attempt to bring 
tham all together and deal with the specialized ecology 
of this environment and the various problems 
associated with it in a systematic manner. It is 
therefore of considerable interest and may have 
importance in the practical fleld. 

Thermal waters have been defined as having a 
more-or-leas constant temperature above the average 
annual temperature of their surroundings; but, as 
is pointed out, this is not satisfactory from the bio- 
logical pomt of view. In arctic or alpine situations 
this might easily mean that the temperature would 
be & normal one in lower latitudes or altitudes. 
Similarly, the differentiation of thermal waters with 
e eue Mn ture of the human 


leaves desired. Prof. Vale Vo 
proposes a Sesion bum on tha typos of ving 
[o i preeent. A d is: ohliarotherm, 


—28? O.; eutherm, n? &krotherm, 44°— 
65° C.; and eds 65° o) and above. Thus, 
for example, the only organisms in the last group 
are Bacteria and Cyanophyoee, and ıb is noteworthy 
that some members of each of these categories can 
live at temperatures a little above 85’ C.; again, 
no fish or amphibians are known above the eutherm. 

Temperature is not the only ecological factor 
affecting life in thermal waters, for, enter ala, there 
18 the question of the nature and concentration of the 
chemical substances they contain, and these vary 
with the provenance of the waters. Thus, while the 
genus Masiigopus is cosmopolitan in distribution, ib 
is a8 & rule confined to akrotherm waters with a 
limited concentration of mineral salts. These and 
other peculiarities affecting living organisms, including 
the ‘Fervor effect’ of thermal waters, are adequately 
discussed. The book is well printed and illustrated, 
furnished with an index and good bibliography, and 
provides an adequate of the present state 
of our knowledge of the biology of thermal waters. 
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ARTIST AND MAN OF SCIENCE 


(1452-1519) 
By Dr. A. TINDELL HOPWOOD 


British Museum (Natural History) 


HE Quincentenary Exhibition in the Diploma 

Gallery of the Royal Academy throughout the 
summer is designed to illustrate Leonardo’s many 
interesta by means of his own works, particularly his 
drawings and manyscripta. Emphasis on the drawings 
was inevitable, for the finest collection of them in the 
world is that in the Royal Library, Windsor, whereas 
of the eighteen surviving paintings only one, the 
.‘‘Madonna of the Rocks", 18 1n Great Britain. There 
is no need to describe the genesis of the Exhibition, 
or to name the owners (Her Majesty the Queen at 
their head) who have so generously lent their 
treasures ; this is done in the catalogue, another of 
those masterpieces of concise scholarship one has 
come to expect as of right whenever the Academy 
holds & special exhibition. 

The name Leonardo da Vinci is familiar to millions 
who have never seen any of the original drawings 
and paintings. For most of them he is the painter of 
“Mona Lisa” and “The Last Supper", or else a 
scientist and inventor, born before his time, who 
made his notes in mirror-writing for fear of the 
Inquisition. This last point is almost certainly a 
myth arising from religious prejudices. That Leonardo 
was left-handed his drawings make plain, and the 
natural tendency of some left-handed subjects to 
write from right to left, holding the pencil in the left 
hand as Vasari and others said that nardo did, is 
sufficient explanation. To others, more widely read, 
Leonardo means many different things, so universal 
waa his genius; yet, were one to be asked what his 
achievement was, it would be dificult to give a 
concise answer. Painter, soulptor and architect ; 
anatomist, rhymester and engineer; herbalist, musician 
and dandy; he was at once all these and more. 
None the leas, little of his work survives outside note- 
books and drawings; neither do the accounts of those 
who knew him, nor those of the following generation, 
suggest that he ever completed so much as his younger 
contemporaries Michelangelo (b. 1475) and Raphael 
(b. 1483). 

Why this should have been remains uncertain, but 
the ceaseless questing of his intellect may well have 
been the cause. Vasari, who wrote nearly thirty years 
after the death of Leonardo, suggested that httle was 
finished because so much fell short of the master’s 
am: he also quoted the remark of Leo X, ‘This 
man will never do anything, for he begins to think 
of the end before the beginning". Another pointer in 
the same direction occurs in & letter died. Apri 4, 
1504, from Fra Pietro da Novelara to Isabella d’Este, 
reporting that Leonardo’s “‘mathematical expermments 
ee ee 
cannot even to take up a brush" ; and, in another 
letter only four days later, "Leonardo's life is 
ful and uncertain; it is thought that he lives only 
for the day. ... He is entirely wrappod up in 
geometry and has. no patience for painting”. 

Primarily his fame rested and still resta on his 
drawings and paintings; his notebooks were not 
deorphered until long after his death. So far as 
sculpture is concerned, the great clay horse for the 
Sforza monument waa never cast and was destroyed 


by the French archers when they entered Milan in 
1499: this was his most ambitious prece. For the 
rest, some smal] works in marble and teira-cotta from 
the workshop of Verocchio have been attributed to 
Leonardo in his young days, as well as two small 
bronze horses, one in Budapest and one ın the present 
exhibition, and three life-sized bronze figures over 
the door of the Baptustry in Florence. These last, by 
Rustici, are supposed to owe much to Leonardo's 


assistance, although, as Vasari recorded, “nothing 
definite is known”. | 
While he worked at the mode] for the Sforza 


monument, Leonardo. studied the anatomy of the 
horse and compiled a note-book of his observations. 
The book was lost when the French entered Milan ; 
but some drawings made at that time survived and 
are now at Windsor. At this same period he also 
dissected & bear, and on various occasions made 
drawings of dissections of frogs, birds, monkeys, and 
even lions. His chief interest, however, was in the 
anatomy of man, “who ranks among animals as first 
of the beasts” (in this he eens Linneus 
by two hundred and inv years), and the fortunate 
circumstance that by far the greater number of his 
anatomical studies is now at Windsor has onabled 
this aspect of his scientific work to be displayed in 
remarkable detail. Fully to describe the drawings is 
not possible ; they show that he realized that a horse 
walks on the tips of its toes, that there are similar 
structures in the legs of frogs and men, and that he 
not only described the antrum of Highmore, but also 
the mght and left cardiac atria, the cerebral ventricles, 
of which he prepared caste in wax, and the valves of 
the heart. The full extent of these studies, at which 
he worked for & while with Marcantonio della Torre 
(1482-1512), profeseor of anatomy at Padua, is 
indicated by his statement to Cardinal Luigi 
d’Aragona in October 1517, only eighteen months 
‘before he died, that he had dissected more than 
thirty bodies of all ages, both male and female. 

With so much anatomical work to his credit, one 
might have thought that Leonardo’s time was fully 
occupied, but it was not; of the more than five 
thousand pages of notes and sketches still ın existence, 
a large number is concerned with engineering projects, 
machines and eoentific instruments. Somo of the 
sketches illustrate his own inventions, others aro the 
earliest known representation of a given object, and 
yet others are of machines mvented before his day 
for which he had devised improvements. All these 
aspects are illusbrated in this exhibition, and their 
interest us greatly enhanced by means of a numbor of 
models prepared in the workshops of the Science 
Museum from his notes and drawings. 

Among the models are an N-girder bridge, a 
helicopter designed to have a radius of 14 ft, a 
parachute, & screw-cutting machine of advanced 
design, and machines for grinding plane and concave 
mirrors. These are by no means all. One drawing 
shows the earliest known observation of magnetic 
dip, another is of articulated driving chains, which 
he may have invented, and yet anothor represents 
the first known use of a pendulum to regulate a clock. 
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Lastly, there is a contrivance whereby a “weight 
jerks violently upward the feet of a sleeper, who is 
thus awakened and goes about his busineas’’. Whether 
this was seriously meant one cannot say; many 
similar devices are familiar to students of the history 
of inventions. The particular mterest of Leonardo’s 
apparatus is that it is an early example of a relay 
mechanism 


Concerning the paintings, it would be difficult to 
add anything to the notes in the catalogue, par- 
ticularly aa they include selected references to. the 
vast literature that has grown up around the subject ; 
but the gmile of Mona Lisa, often called mysterious, 
is a small pomt of interest unmentioned in the notes. 
A. like smile, so faint as to be barely perceptible, ig 
to be seen in “Le Belle Ferronnière” (Louvre), and 
again, a little stronger, in the “Lady with-an Ermine” 
(Warsaw, Crartoryaki Museum). This smirk annoys 
some, who point out that the women in religious 
pictures smile in a normal manner (cf. "The Virgin 
and Child with Bt. Anne and Bt. John" : No. 109). 
It should be borne in mind, however, that Leonardo 
was the greatest painter of his time, and that his 
sitters, besides being paintable, were wealthy and 
fashionable. Now the fashionable smile of the ladies 
of the Renaissance was that painted by Leonardo; 
in their books of etiquette it was laid down that they 
should close the mouth at the right corner and open 
it on the left as though they were smiling secretly. 
But the fashionable smile of Mona Lisa was not 
suitable for sacred art; neither, so far as I am aware, 
did Leonardo ever depict it there. We have Vasari’s 
authority that while Leonardo waa pam: Mona 
Lisa, "he engaged people to play and sing and jesters 
to keep her merry. . This figure ... . had such a 
pleasant amule that it seemed divine ‘rather than 
human, and was considered marvellous, an exact 
copy of Nature’. ee eee 
diminished after four centuries and a half; but, 
exact copy of Nature" ? How that phrase ituaninatos 
the gulf extending between the High Renaissance 
and the present. DU 


THE BRITISH CONTRIBUTION 
TO TELEVISION 


URING April 28-May 3, the Institution of 
Electrical Engineers held & convention on 
‘The Britiah Contribution to Television”, which 
was attended by more than 1,300 registered members, 
including 137 delegates from twenty-one different 
countries. The programme compri ten sessions, 
at which more than eighty pa were 
presented and discussed, and a number of visita to 
such places as the B.B.C. television stations and 
studios, the Post Office Research Station and some 
dozen firms ın the radio industry. A few social 
gatherings were also arranged, including a Television 
Ball and Dinnér at Grosvenor House, London. 
“The convention was opened by the Right Hon. 
Lord Woolton, who surveyed briefly the development 
of television in Great Britain, i from the 


: suggestion put forward in 1908 by Mr. A. A. Campbell 


Swinton to use beams of cathode rays to convert the 
rapid variations of light and shade into electric 
impulses at one end, and to reverse the process at the 
other end of the system. He referred to the facta 
that the first public television service in the world 
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started in London in 1936; and that the completion 
of the present plan of installing flve high-power and 
five medium-power stations in Britam will make the 
television service available to about 88 per cent of 
the population of the United Kingdom. While we 
can scarcely expect to emulate the achievementa of 
the United States in their spectacular development 
of television during the past five years or so, it is 

gratifying to observe that the radio industry in Britain 
has taken full advantage of the opportunities provided 
by the corresponding development here. Many firms 
must now have, in production, cathode ray tubes 
and other components assembled in television 
Teceivers, on & scale which would have been deemed 
impracticable a few years ago. 

After a brief expreasion of thanks by Sir John 
Hacking, president of the Institution, who also 
welcomed Dr. Donald Sinclair, president of the 
Institute of Radio Engineers, New York, and other 
distinguished visitors and guests, an addreas on 
“Television Development” was presented by Sir Noel 
Ashbridge, then the director of technical services of 
the British Broadcasting Corporation. He traced the 
growth of the television service in Great Britain from 
the early experimenta of J. L. Baird, with a low- 
definition system of 30 lines per frame and 124 
frames per seo., to the adoptioh in 1937 of the system 
developed by the Marconi-E.M.I. Co., using the 
technical stendards of 405 lines per picture, 25 
pictures (50 frames) per seo. with double interlaced 
scanning and positive modulation. While these 
standards are practically identical with those in use 
to-day, there has been much discussion at inter- 
national committee during the past two years on 
the relative merits of this and other standards, 
differmg mainly in the use of a greater number of 
linea per picture. As Sir Noel pointed out, for any 
improvement to be obtained by the uso of more 

scanning lines, the band-width available at every 
int in paint in che chain of trananiisaion and reception must 
bo increased correspondingly, with increase in costa 
all round. If this mcreased band-width is not avail- 
able, & worse picture may result than that given by 
the present system using & smaller number of linee. 
It is greatly to be regretted that little progress has 
been made towards internationally agreed standards 
for television services; and there are, so far, four 
different specifications for black-and-white television 
in use, or gbortly to be used, for broadcasting. 

Looking to the future, Sır Noel said that colour is 
almost certain to be the most spectacular develop- 
ment in the next few years, and there are two systems 
sufficiently developed in the United States to merit 
serious and immediate consideration. No system has, 
however, been very definitely established on a public- 
service basis ; but it is certain that the costa will be 
greater than ‘with tho black-and-white system in all 
respects, namely, programme production, technical 
operation and capital cost. While the use of colour 


.may not be justifled,in all cases, there 18 no reason 


why colour television should not in the end give truer 
reproduction than colour films have in the past. 
Reference was also made to the possibilities of 
ic television, with or without colour, and 
to the other applications of television, such as surgery, 
whereby a considerable number of people can witness 
a demonstration under conditions in which limited 
&ooommodation would make this impracticable 
otherwise. 
At the second session of the convention, & broad 
historical review of the development of television was 
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presented by Meesrs. A. R. M. Garratt and A. H. 
Mumford. The history of television may be said to 
date from the obsorvations, made by Becquerel in 
1839, that when two electrodes are immersed in a 
suitable electrolyte and illuminated by a beam, an 
olectromotive forco is generated between the elec- 
trodes. The next stage was the discovery by 
Willoughby Smith in 1873 of the effect of light on 
the resistance of selenium. This discovery had no 
immediate soquel, but the era of stimulated p 

which followed Bell’s invontion of the telephone in 
1875 provided tho background for numerous idoas 
for ‘seoing by electricity’. Many of the resulting 
invontions were impracticable, chiofly because other 
discoveries and developments essential to the 
realization of the main ideas had not been made. 
From these beginnings, this papor traced the develop- 
ment of television following the suggestion of Camp- 
bell Swinton roforred to above, and the introduction 
of tho thermionic valve into radio practice. Tho 
presentation of the pepor was accompanied by a 
demonstration of tho mechanical system of television 
rocoption developed by Baird and used in the early 
oxpermnonts of the B.B.C. 

Tho third session was introduced by Mr. D. C. 
Birkinshaw with a paper entitled “Television Pro- 
grammo Origmation: the Enginooring Technique’. 
This paper, which was supported by fourteen others, 
surveyed the development of the engineering tech- 
niques associated with the origination of television 
programmes in Great Britain. Both studio and 
outside broadcast equipment were dealt with ; much 
detailed design information from experienced authors 
ig contamed in these papers, 

At the following soon, Mr. P. A. T. Bevan 
reviowod the television transmitting scheme by which 
tho British Broadcasting Corporation hopes to serve 
tho greater part of tho population of the United 
Kingdom. The basic factors underlying the choice 
of the schemo aro discussed m tho paper, together 
with tho arrangomonts for dividing the availablo 
frequency-band into five separate channels. ‘The 
general design of the completo equipment used at 
tho transmittmg stations ia dosoribed with particular 
roforence to tho different types of vision and sound 
transmitters. ‘Iho four supporting papers describe 
somo of tho special oquipment features, including the 
aonal systems, ın greater dotail. 

A survoy of British research on wave propagation 
with particular reference to television was presented 
at the fifth session by Dr. R. L. Smith-Rose, and his 
romarks wero amplified in four supporting papers. 
Jn this review emphasis was placod on the fact that 
tho planning and successful operation of a national 
television servico involves a somewhat detailed 
understanding of the mode of propagation of the 
radio waves concerned. For the service to be suc- 
cossful, a satisfactory ratio of the wanted signal to 
tho prevailing noise or other mterfering signals 
must bo ostablished within the reception area of each 
transmitting station. In addition, in view of the 
necessity of operating two or more stations in the 
samo frequenoy-channel, & statistical knowledge of 
the propagation of the waves concerned to consider- 
able distances 18 necessary in order to avoid mutual 
interference of the different transmitting stations. 
Furthermore, the use of radio links at extremely high 
frequencies for the exchange of programmes between 
stations involves a knowledge of the vagaries of the 
propagation of the very short waves concerned under 
varying atmospheric conditions. The papers pre- 
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sented at this soasion contain tho results of many 
years work in this fleld, and form a basis of funda- 
mental knowledge which bas onabled tho planning 
and establishment of a television gervico to bo carried 
out so successfully in Britain. 

With two introductory papers and eighteen sup- 
porting contributions, the noxt sossion dealt with 
point-to-point tranamissaion. Dr. A. R. A. Rendall 
and Mr. W. N. Anderson described tho arrangements 
used for temporary linkages for outside broadcasting 
purposes ; while Mr. H. Faulknor spoko on permanent 
point-to-point links for relaying tolovision pro- 
grammes between transmitting stations. The object 
of these links is to provide a reliablo system of trans- 
mitting vision signals involving a band-width of 
8 Mc./s. over which tho eloctrical charactorisiies aro 
uniform and stable to a high degree. Jixpomence in 
Creat Britain has shown that oxcollont resulis can 
be obtained cithor by coaxial cable or by radio trans- 
museion, 80 that tho choico botween the two systems 
i8 largely & question of economies. Tho present 
advantage appears to bo with tho cable lmks on 
combinod television and telephony routes ; but, when 
radio links have boen dovelopod for the simultanoous 
transmission of tolevision and multi-channol telophony, 
this advantage will be nullified. An item of interost 
in this connexion is that tho travellng-wave tube, 
produced in Creat Britain during the War, has found 
its fist commercial application in the r&dio link 
between Manchester and Edinburgh. At tho working 
frequency of 4,000 Mc./s., its high amplification anc 
low notse-factor ronder an intermediaic-freyuency 
amplifier unnoceasary and this reduces the overall 
cost of the link. Tho supporting papers doseribe in 
detail some of these radio and cable links and tho 
associated equipment and testing apparatus. 

The seventh session, on “Industrial Tolevison", 
was outstanding in so far as tho presentation was 
concerned. By tho aid of a iclovision link and a 
projection-type receiver and largo sereen, the authors 
introduced their papers from the lecturo hall of tho 
Institution of Civil Enginoors, while tho audicnco of 
more than six hundred watchod in tho adjucont 
Great Hal. In his survey paper, Dr. R. G. C. 
Willams pointed out that Great Britain has pioneered 
in industrial telovision no loas than for broadcasting. 
Apart from the use of television for education and 
training and similar ‘large-screen’ work, an important 
application is to take advantago of tho ‘extension 
oye’ principle in such flelds as underwater tolcvision, 
the demonstration of surgical operations and the 
observation of dangerous processes. Among tho cight 
supporting papors was one by Mr. F. Roberts and 
Prof. J. 7. Young entitled “The Flying-Spot Micro- 
scope". In the presentation of this, tho author 
demonstrated how the apparatus could give an 
accurate count of the thousands of minuto norve 
endings in a human norve trunk, of which they 
showed & cross-scotion largor than had over bec seon 
before as a result of tho magnification of more than 
half & million times with the largo-sercen equipment. 

The next two seasions of tho convention dealt in 
considerable detail with the probloms of tclovision 
reception, and ospeoially with the design and on- 
struction of receivers, and the valves and cathodo- 
ray tubes for use therein. In addition to the two 
survey papers, there were fifteen supporting papers 
which had been prepared by experts in the various 
phases of the reception of television broadcasting. 

In the tenth and final session, Mr. L. C. Jesty 
dealt with “Television as a Communications Problem”, 
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and laid streas on the need for conserving ether 
in the transmiasion of television signals. This Mes 
of the subject will become of enhanced importance 
when the possibility of colour television is discussed, 
and also in connexion with the relaying of programmes 
over very great distances. Ten supporting pepers 
contribute much detailed information to this question, 
and two of these deal with some fundamental aspects 
of colour television of both a subjective and objective 
nature. . 

There is no doubt that the holding of this bon- 
vention brought together a large amount of detailed 
and expert technical knowledge on the various 
of television described above; and this Heel ar 
will prove very valuable to those responsible for the 
future development of televisioh ‘everywhere. The 
complete proceedings of the convention, oontaini 
‘the addresses, the full text of all the 
reporte of the discusmons, will be publi in four 
issues (Nos. 17-20 inclumve) of a special volume of 
the Procssdings of the Institution of Electrical 
Engineers, Part Il A. The first of these special 
issues is expected to appear shortly. Those requiring 
copies should apply to the Institution of Electrical 
Engineers, Savoy Place, London, W.O.2, from whom, 
details of the contents and subeoription-ratea may be 
obtained. R. L. Surrn-Rose 
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PRINCIPLES. GOVERNING THE 


AMOUNT OF EXPERIMENTATION | 


IN DEVELOPMENTAL WORK ~ 


By Dr. F. YATES, F.R.S. 
Rothamsted Experimental Station 


REAT BRITAIN has lagged badly behind tho 

United States in the’ practical utilization of 
scientific discoveries. This is reflected in the demand 
for men of science in the two countries. The recently 
published Fifth Annual Report of the Advisory 
Council on Beientiflo Policy’, for example, directs 
attention to the fact that the United States is 
turning out nearly three times as many men of 
science in proportion to the labour force as Great 
Britain is, is planning further increases, par- 
ticularly at the higher level. In part this lag in 

i scientific discoveries to practical use is 
attributable to our neglect of the experiments and 
testa which are necessary in developmental work. 
These experiments differ markedly from the labor- 
atory experimenta 
Sinoe their main function is to establieh empirical 
rules of operation which are applicable under practical 
conditions. With the present drive for economy 
there is serious danger that even such facilities as are 
available for experimental work of this kind will be 
curtailed or not used to full advantage. It is there- 
fore important to streas that such curtailment will 
result in much more substantial and immediate losses 
threugh failure to determine the best practices. 
Developmental work must be expanded, not con- 
tracted, if we are to survive. 

It is perhaps somewhat remarkable that ‘no very 
precise consideration appears to have been given to 
the expenditure that is justifiable in developmental 
work. Instead, experimenters have tended to rely on 
their intuitive judgment on the accuracy that should 
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be aimed at, and are frequently influenced in this 
judgment by the demands, often misplaced, for 
economy. tn its essentials the problem is very 
similar to that of deciding the accuracy required in 
& sample survey. For this latter problem I put 
forward the principle that the accuracy 
should be such that the gum of the cost of tbe survey 
and the expected losses due to errors in the resulta 
should be minimired*. The same principle can be 
applied to experimental work. It is indeed here more 
widely applicable, ginoe it is usually easier in experi- 
mental work to assess the losses due to errors of a 
given magnitude in the resulta. 

In i tal work, however, we have at the 
outset to consider the type of results that are likely 
to emerge and the way in which they will be used. 
In the case of a treatment of the all-or-nothing type 
we may simply require & decision on whether or not 
to apply the treatment uniformly to the whole of the 
material, or to certain ries, already defined, of 
the material; or we may hope that the i ta 
themselves will reveal a way of clasai the 
material into ca ies for some of which the treat- 
ment will be table and for others unprofitable. 
Similarly, in the case of a quantitative treatment, we 
may require only to determine what uniform level, 
of treatment gives the greatest econamic return, or 
we may noe e divide the material into categories 
for which different levels of treatment will be most 
economic, or find some quantitative characteristic of 
the material which is correlated with the most 
economic level. 

If the discovery of appropriate categories for hon- 
uniform tree t is the aim, more elaborate experi- 
menta will often be required. We may also be 
prepared to sacrifice some of the smaller gains 
resulting from pushing the simpler type of investi- 
gation to ita economic limit in the hope of obtaining 
the much larger gains which will result from the 
effective use of differential levels of treatment. For 
the moment, however, we will leave aside these more 
difficult problems, and oonsider the simple case in 
treated 
uniformly. 

When & decision whether or not to apply a treat- 
ment is required application of the above iere is 
complicated, and we shall not discuss matter 
further here. The problem is probably only soluble 
in terms of fiducial probability, using the sequential 
approach, and then with difficulty. It is essentially 
that propounded by Wald in his “Statistical Decision 
Functions’*. When the most economic level has to 
be determined, on the other hand, the solution is 
very simple, and reveals a number of features of 

interest. 

At the outset it will be well to make clear exactly 
what is meant by the concept of expected loss due 
to errors in the resulta. Consider, for example, the 
question of the use of fertilizer on an agricultural 
crop. If the whole of the crop is to be treated alike, 
the most economic level of dressing, which for con- 
venience we will call the optimum level, will be the 
level at which the cost of a further pies esum 
of dressing exactly equals the value e reeul 
&verage cern | in . In the neighbourhood 
of the optimum the net loas due to departure from 
the optimum will in general be proportional to the 
square of the difference of the actual dressing from 
the optimum. If, therefore, instead of the optimum 
dressing £ we apply a dreaming $ + $m there will be 
& net Ioas of A(52)* per acre, where à is some constant, 
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If ô is estimated by means of a set of experimenta, 
and the estimate is subject to an error variance V(2), 
then the average value of (52)! over a large number 
of auch sets of experiments will be V(#). The expected 
loss due to error in the optimum will therefore be 
AV($). The actual loas may of course be less or 
greater than the expected loes. An inaccurate Bet of 
experiments, for example, may by chance give the 
correct answer. 

If, therefore, the cost O, apart from any ‘overhead’ 
or constant component, of an amount q of expen- 
mentation is og, and the error variance of the estimate 
of the optimum level determined from such experi- 
mentation is v/4, the expected loss L will be XAv/q, 
where A is the amount of the material to be treated. 
We therefore have 


O + L = cq + vja. 

This is a minimum when , 

q = y (Avo). 

0 = L —4/(XAtc). 

In other words, the most soonomic amount of 
experimeniabon is that in which the cos af the 
experimeniaiion apart from overheads is equal to the 

ion of loss due to errors. 

If an amount A of material has to be treated each 
year for an indeflnite period, &nd the experiments 
take a year to carry out, A must be replaced by 
A/r, where 100r is the interest rate. If constancy of 
conditions cannot be assumed indefinitely and it is 
decided to repeat the experiment after ¢ years, then 
A is replaced by 


opis 
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The net loss resulting. from undertakmg a fraction 
or multiple f of the most economic amount of 
experimentation is 

U + Uf — 20. 
If, for example, the cost, apart from overheads, of 
the most economic amount of experimentation is 
£4,000, the coats and losses when f has the values of 
1, 4 and } will be as follows: 


In this case 


Cost of + 
f experiments (C) loms (L) (0 + L) 
1 £4,000 £4,000 £8,000 
t £2,000 £8,000 £10,000 
£1,000 £16,000 £17,000 


This table can be looked on as giving the expected 
additional gains from additional amounts of experi- 
mentation in the neighbourhood of the most economic 
amount. The total gain from the experimentation as 
& whole cannot, of course, be asseased by this means. 
In the common case in which the ecplibation of the 
treatment cannot be risked without soma experi- 
mentation, the total gain will be that due to the use 
of the treatment. This will often be com: 
with the marginal gain in the neighbourhood of the 
most economic amount of experimentation. If, for 
example, the gain from using the treatment at the 
oorreob optimus level is £100,000, and overheads and 

fundamental scientific research are 
costed at £5,000, with other costs as above, the total 
and net gains will.be as follows: 


Research Expected pa 
expenditure total gain 
f (O + 45,000) (a100,008 p) 
1 £9,000 196,000 £87,000 
ł £7,000 £02,000 £85,000 
40,000 £78,000 


£84,000 


NATURE 


139 


In other words, the return on the first £6,000 of 
research expenditure is £84,000, on the next £1,000 
is £8,000, and on the next £2,000 is £4,000. 

If, therefore, experimental resources are scarce 
there may be & case for not carrying out the full 
amount of experimentation that oan be justifled on 
economic grounds, since the returns on the last few 
incremental steps are relatively small, and it may 
therefore be possible to use the immediately available 
experimental resources more effectively on other 
problems. However, the experimentation which is 
required to determine an optimum for uniform 
treatment is often capable also, if properly planned, 
of providing a bams for differential treatment. If 
successful in this respect further large gams may 
accrue. Consequently, since gains must on the 
average result from increasing the experimentation 
to the most economic level for uniform treatment, 
even if no effective basis for differential treatment is 
found, there is every justification for building up an 
experimental organization which is capeble of dealing 
with this volume of experimentation. 

There is one further point which is often of con- 
siderable practical importance. In many types of 
experimentation it is somewhat difficult to ensure 
that experimental conditions fully conform to the 
conditions under which the treatment will be used 
in practice. If this is not the case a constant com- 
ponent of error, that is, & bias, will be introduced. 
cb ee ee, 
increasing the amount of tation, nor 
it be revealed by the variab variability of the teased 
results. Although the gains resulting from increased 
experimentation will on ths average be the same 
whether or not a bias exists, the elimination of the 
bias may result in much larger gains. Additional 

i tal efforb may therefore in such cases be 
much better directed to the elimination, reduction or 
correction of the bias, rather than to the reduction 
of the relatively small random component of error. 
To effect this a radically different type of experiment 
may be 

As an example of the application of the above 
principles to a practical situation we may consider 
the work on the effect of fertalizerg on 
sugar crop introduced into Britain after 
the First World War. The early recommendations 
were based on Continental experience, but after 
various unco-ordinated experiments had been carried 
out a co-ordinated series of factorial 
started in 1938 and continued to 1949 to test the 
responses to nitrogen, phosphate and potash. The 
average number of expermnente was twenty-two per 
year, and the total annual cost, exclusive of over- 
heads, was about £700 per annum at pre-war 
prices. 

As. an example of the practical value of these 

i te it may be mentioned that the resulta 
obtained up to 1989 enabled confident reoom- 
mendations to be made in 1940 on the manurmg of 
sugar beet under war-time conditions‘. It was 
recommended, for example, that a dreesing of 0.7 
cwt. nitrogen per acre would be optimal, in contrast 
to the dreasing of 0-45 owt. nitrogen which had 
previously been recommended’, and which was, in 
fact, about optimum at the prices ruling prior to the 
War. The net gam resulting from the change from 
0-45 owt. nitrogen to 0-7 owt. nitrogen was about 
15s. per acre at 1940 prices. If this change were 
made on the whole of the sugar beet acreage the 
total net gain would be £300,000 per annum. The 
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actual net gain was probably considerably larger, 
since under-manuring of sugar beet (and other crops) 
was common before the War. 

The determination of the most economic number 
of experiments in a situation of this type is com- 
plicated, owing to the fact that there is an additional 
random component ‘of variation in response from 
year to year due to variation in meteorological 
_ conditions, and there is also & possibility of long- 
term changes due to changes im agricultural con- 
ditions. Without going into details, which will be 
dealt with elsewhere, it may be stated that an 
analysis of the variation in the nitrogen responses 
indicates that as far as this fertiliser is concerned 
prone ay Cen Pe eee ee 
forty per year after the first few years, may be 
regarded as most economic. In view of the fact that 


many farmers do not as yet follow at all closely the ` 


recommendations emerging from such experiments, 
the can be regarded as about adequate 
for the simple function of determining optimum 
uniform dressings. Indeed, from this point of view, 
the most serious’ defect of the is was the 
fact that the selection of the sites was not fully 
random, ao that appreciable biases may have bean 
introduced into the results. 

The ta were, however, quite correctly 
undertaken with the additional and more ambitious 
aim of investigating possible differences in response 
on different soil types, and establishing relations 
between responses and chemical analyses of the soils. 
In the case of nitrogen, for example, it was confirmed 
that the to nitrogen on fen soils (con- 
stituting 10 per cent of the sugar beet acreage) were 
very small, and would not pay for the cost of nitro- 
genous fertilizer. This fact is still not fully appreciated 
by the farmers concerned, 85 per cent of whom, 
according to a 1045 survey of fertiliser practice, 
applied nitrogen averaging 0-3 cwt. per acre. 
Omission of this nitrogen would seve about £25,000 
per annum at present prices, that is, about twenty 
times the annual ooet of the experiments. Consider- 
ably larger gains may be from the better 
utilization of the differences m response to phosphate 
and potash on different soil types and their relations 
with the chemical analyses of soils. That there is 
room for substantial economies is obvious when it is 
realized that the total cost of fertilizers [applied 
to sugar beet is of the order of £3 million per year. 
For these more ambitious objectives & larger 
number of experimenta would certainly have been 
economic. 

But if the experimental work on sugar beet must 
be judged to have been scarcely adequate for the 
purposes for which it was undertaken it is, in fact, 
the high-light of all experimental work on fertilizers 
in Great Britam. Sugar beet is the only crop on 
which any co-ordinated series of modern well-deai 
factorial experiments has been carried out and the 
only one for which there has been any attempt to 
secure & selection of fields for the experimental sites 
which would be reasonably representative of the 
whole of the land growing sugar beet. For no other 
crop is there any adequate series of experiments for 
which ‘chemical analyses of the soila of the experi- 
mental sites have been made, or for which there are 
any descriptions of these soils. On the more 
difficult questions of fertilizer practice, such as how 
to use fertilizers on grassland, and the residual values 
of phosphaté an m the amount of co-ordinated 
experimental wo egligible. 
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If experimental work in agriculture is to~ be 
expanded to a more economic level it will, of course, 
require a complete reconstruction of the iud 


machmery for imenta. More work is 
erem bui also on the many other 


aspecta of crop and livestock production that are 
capable of simple ard exact investigation by empirical 
experimente. If properly organized, such activities 
need not interfere with more fundamental scientific 
research, since technicians rather than research 
workers are the main requirement. The principal 
functions of the research workers will be to determine 
hey An are wor ae: to Bee that they 

are properly planned, and to examine the results for 
relationships Fick are unknown or only suspected 
when the experiments are begun. 

I have chosen an example from agriculture because 
this is the fleld with which I am moet familiar, and 
because it can be demonstrated by the principles set 
out in this article that the amount of empirical experi- 
mentation is here entirely inadequate. The general 
principles enunciated are of wide application in 
many other flelds, and m particular in many branches 
of industrial research. The technique of empirical 
lene oe on highly variable material is 
relatively new, depending in large part on statistical 
developments made by Britiah workers during the past 
thirty years. We have yet to learn how to use this 
technique to the best advantage, but that it justifies 
wider and more thorough use there is no bacs 
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Prof. H. A. D. Neville, C.B.E. 


AGRICULTURAL education and the University of 
Reading have both suffered a heavy loas by the death 
on June 17 of Prof. H. A. D. Neville, emeritus 
professor of-agricultural chemistry in the University 
of Reading. 

Neville was born at Blackburn in 1880 and was 
educated at Queen Elizabeth's School and the 
Technical College, Blackburn, obtaining, from the 
latter institution, the degree of B.Bo. (London) as an 
external student. After a brief spell as demonstrator 


[under Prof. W. J. Pope, at the Manchester College 


of Technology, he returned to Blackburn as lecturer 
and demonstrator under Dr. R. H. Pickard. From 
there he went, in 1906, to the County Laboratories 
at Chelmsford, and it was here that he made his first 
oonbacte with agricultural chemistry. In 1911 he 
m enne t ETIN B. 
ood and Prof. F..Gowland Hopkins; there he was 
in the midst of agricultural chemical teaching and 
research. August 1914 found him in the Royal 
Engineers. He rose to the rank of captain and was 
mentioned in dispatches. By 1917 he was carrying 
out research in the Munitions Investigation 
ment. Neville returned to Cambridge early in 1919, 
but by September of that year he was appointed to 
the chair of agricultural chemistry at University 
College, Reading. Within a year he was elected dean 
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of the Faculty of Agriculture and Horticulture, and 
continued to hold these positions in the Oollege, ‘and 
later in the University, until he retired in’ 1947. In 
1048 he was awarded the O.B.E. 

In the early days, Neville worked with Pope and 
Pickard on problems chiefly concerned with the 
optical activity of a variety of ic compounds. 
However, his Cambridge days shew & complete 
change of subject, and hig researches there dealt with 
such matters as the fat of yeast and the mucilage of 
linseed ; he was also joint author of a paper on the 
relative value of white and wholemeal bread. Neville 
was always described as an excellent analyst and 
research worker by those who knew him, and in some 
ways it is to be regretted that the turn of eventa at 
Reading led him into administration. Nevertheless, 
he was the guiding spirit behind the many excellent 
soil surveys which were carried out by members of 
his staff between 1925 and 1940. 

What was lost to research was gai by the 
University and the ‘Faculty, for Neville was a first- 
class administrator. He was one of a small body of 
men who guided the University College in those 
important years immediately before the granting of 
the charter in 1926, and he was the real architect of 
ita Faculty of Agriculture and Horticulture. 

The committees connected with university work 
and particularly with agricultural education on which 
Neville served are too numerous to mention here; 
but it was through these that he became known to, 
and respected by, a Jarge number of people. : 

H. A. D. Neville was a wise administrator, an 


Dr. F. B. Pidduck 


FampERIOK BHENARD PIDDUOX, whose body waa 
‘ound on July 1 on:& Lakeland mountainside, had 
ived at Keswick after his retirement in 1950 frorh a 
ong and distinguished career in scientific research 
ind teaching at Oxford. Born on July 17, 1885, at 
South he proceeded from Manchester Grammar 
school to Exeter College, Oxford, where he gained 
irst-clase honours both in mathematics and physice, 
md also the junior and senior mathematical Univer- 
ity scholarships. He then studied for a short time 
wt the Technische Hochechule, Oharlottenburg. From 
(907 he was a Research Fellow of the Queen's College, 
Jxford, whence in 1921 he became Fellow and Tutor 
if Corpus Ohristi College, where the rest of his official 
ife was spent. During 1916-18 he rendered war 
ervice as a research offlcer in ballistice, with rank of 
'aptain, at Woolwich Arsenal, where his work gained 
ifüoial commendation. In 1923"he was awarded the 
J.So.(Oxford) for a thesis that inoludid two im- 
tent contributions to the kinetio theory of gases. 
n 1927 he became University reader, having pre- 
riously been lecturer, in applied mathematics; this 
»ogition he resigned m 1934. Electrical theory was 
ne of his main interests, and he published two text- 
»ooks on it, in 1916 and 1987, a technical treatise on 
rurrente in aerials and high- networks 
1946), and, with R. K. Sas, in 1947, an account of 
he M.K.8. system of electrical unite, for which he 
zas an enthusiast. 

He was an extremely able mathematician, who 
reserved his intellectual originality and vigour to 
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the end of his life. He wrote & series of importent 

on the magnetron oscillator, and one of his 

papers completes a theory of diffraction which 

he believed would ultimately take a fundamental 

place in optics. He was also a skilled experimenter, 

and long acted as senior demonstrator at the 
Electrical Laboratory, Oxford. 

Active and athletic, Pidduck was an all-the-year- 
round swimmer, and an amateur photographer. He 
entered little into the life of hia Colleges and University, 
and was apt to dwell-on grievances. His reclusive 
habit unfottumately deprived his fellow workers of 
valuable contact with his able and wide-ranging mind, 
and may have contributed to what with some 
justification he felt to be an undue lack of public 
recognition of his notable achievements. One of his 
characteristica that he took trouble to conceal waa 
his private generosity. 8. C. 


Colonel W. C. Devereux 


Bx the death on June 21 of Colonel W. O. Devereux, 
science has suffered a loss which is more serious than 
would normally be the case in the passing of an 
M aliae and colourful industrial figure. For ‘Dev’, 
as he was universally called by his friends— and thess 
included his work-people—oambimed suocees in in- 
dustry with a real appreciation of the value of 

This was based not so much on philanthropy as on 
& knowledge that scientific research was commercially 
sound and indeed an essential basis for the new and 
expanding industry of light metals. After the First 
World War, during which he was superintendent of 
the first national aircraft factory, he developed the 
technique of forging light alloy pistons and was in 
frequent contact with Dr. W. Rosenhain and his 
team at the National Physical Laboratory in their 
work on Y alloy. The success of the f: piston in 
practice led to the formation in 1927 of High Duty 
Alloys, where the research laboratories, which were 


part j 
touch with the foundry and factory, the reeearch 
laboratories none the leas produced resulta of funda- 
mental importanpe, as instanced by the work of' Dr. 
L. Frommer on strees analysis by X-ray methods 
aon on spectrographio analysis, and the studies of 

. R. F. Hanstock and his collaborators on damping 
capacity. 

On resigning from the office of chairman and 
managing diretor of High Aloys in 1945, 
Colonel Devereux formed Almin, Ltd., and took the 
opportunity of founding the Fulmer Research 
Institute at Stoke Poges. His pontacta with research 
and development in the United States during the 
Second World War had convinced him of the need in 
Great Britain for an organization for carrying out 
sponsored research to supplement the work of private 
industrial laboratories and co-operative research 
associations. The of that organization, which 
has more than doubled its staff (which now includes 
more than thirty graduates) and trebled its income, 
is an indication of the soundness of his judgment. 
Although confident of the continued success of the 
Institute, we cannot overestimate the loes we have 
suffered in the dynamio and xestful personality of our 
late chairman, who quickly became & personal friend 
to those of us who had the privilege of working for 
him. E. A. G. LIDDIARD 
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NEWS and VIEWS 


Chemistry at the Manchester College of Tech- 
nology : Prof. H. N. Rydon 


Dr. H. N. Rypon, who has been appomted to 
the chair of chemistry at the Manchester ep uin 
Technology, succeeds Prof. J. Kenner, who has 
made emeritus professor. Dr. Rydon was a student 
at the Imperial College of Science and Technology, 
London, where as a Royal Baholar he graduated with 
first-class honours m 1931. After a period of service 
on the academic staff at the Imperial College and at 
Birkbeck College, he was elected in 1087 by the 
Commissioners for the Exhibition of 1851 to a senior 
studentship, with which he proceeded to Oxford to 
continue his researches in org&nio chemistry. In 1989 
he was awarded the Meldola Medal, a distinction 
reserved for younger chemists of exceptional promise ; 
and in 1941 he was chosen as Harrison Memorial 
prizaman. In the meantime, Dr. Rydon had accepted 
of nx at the Chemical Defence Experimental Station 

the Ministry of Supply at Porton, whence in 1944 
he was seconded to the Microbiological Research 

t. Later, as a member of the scientiflo 
staff of the Medical Researoh Council Unit for 
Bacterial Chemistry, he worked at the Lister Institute. 
In 1947, however, he returned to academic work as 
reader in organic chemistry at Birkbeck College, 
University of London; in 1949 he became amugtant 

fesor and reader in organic i at the 
Tonperial College, where he has been responsib 
the organiration and general supervision of the ad- 
vanced practical exercises in organic chemistry form- 


ible for ' 


Rydon partioi 
had been ertaken at the Imperial College by 
Prof. R. P. Linstead; later, he was associated 
with Bir Robert Robinson in investigations on the 
sterols ; other researches have been concerned $nier 
alia with the chemistry of the 3-ohloroalkylamiríes, 
with the mechaniam of the Michael reaction, with the 
constitution and synthesis of various organic com- 
unds of natural origin, and especially with the 
iochemical aspects of bacterial growth and inhibition. 
Dr. Rydon's major interests ai present are the 
chemical besis of chemotherapy, including the 
chemistry of peptides, and the organic chemistry of 
phosphorus. F 


Thermodynamics In Birmingham : 
. Prof. F. K. Bannister 


College during 1987-40. In 1041 he was appointed 
bo dug aene engineering in the University 
of irmingham, and was granted the degree of Ph.D. 
in 1846 and became senior lecturer in the Department 
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m the following year. He was appointed reader in 
thermodynamics in 1951. Prof. Bannister is well 
known for his work in thermodynamics, and in par- 
ticular for his studies in the field of the transmismon 
of preesure waves in within containmg vessels 
and the application of these theoretical and experi- 
mental studies in such probleme as arise in internal 
combustion ines. He was the joint author with 
Prof. G. F. Mucklow in 1948 of & paper entitled 
“Wave Action following Sudden Release of Com- 
Gas from a Cylinder”, which was awarded the 
Ackroyd Stuart Prize of the Institution of Mechanical 
i . He has been closely associated with the 
Air at the University of Birmingham since 
ita formation m 1841. , 


Zoology at Birkbeck College, London : 
Dr. W. S. Bullough 
Dr. W. 8. BurLouan, Cancer Research Fellow and 
honorary lecturer in zoology in the University of 
Sheffleld, has been appointed to the chair of zoology 
at Birkbeck College, University of London, as from 
October 1. Dr. Bullough graduated at the University 
of Leeds in 1985 and after a period of research 
jomed the staff of that Univermty, becoming lecturer 
m zoology in 1943. Durmg 1944—46 he was lecturer 
in zoology at MoGill University, Montreal. He then 
returned to Britain as Sorby Fellow of the Royal 
Society, a poet held with that of honorary lecturer in 
zoology at the University of Sheffield. He was 
awarded a Senior Cancer Research Fellowship in 1951. 
Dr. Bullough has a very large body of published 
research work to his credit. This has included, in '& 
logical rae investigations mto the reproductive 
cyoles. of and the seasonal and hormonal factors 
influencing them; the reproductive and migratory 
behaviour in the starling and their poeable relation 
to the incidence of foot and mouth disease ; and the 
mammalan œstrous cycle. From a consideration of 
the. mitotic effects of œstrogenio hormones produced 
by follicular fimd in the mammalian ovary, Dr. 
Bullough has more lately directed his attention to 
enargy relations of mitosis. Energy must be stored 
in sufficient available amount before & cell can divide, 
and once a division begins it will proceed to the end 
as an ‘all or none’ reaction. The hormonal control 
of these rates of energy production, either by stimula- 
tion or inhibitaon, is now the focus of his attention 
and may well lead to light being thrown on the 
evolution of hormonal mechanisms in vertebrates ag 
a whole. Dr. Bullough takes to his new duties a rich 
experience in three universities both in teaching and 
research, and Birkbeck College may confidently 
look to him for a continuation of that activity so 
well cultivated by Prof. A. Graham, whom he 
succeeds (seo Nature, July 5, p. 16). 


Herlot-Watt College, Edinburgh : Honorary Fellow- 

ships 

Tam Governors of the Heriot-W'&tt College have 
conferred the honorary fellowship of the College upor 
the following, among others: R. Crichton, managing 
director of Scottish Oils, Ltd., and a governor of the 
College during 1987-45; G. Mackay, divisional 
safety engineer, Scottish Division, National Coal 
Board, and member of the Oollege Mining Consult- 
ative Committee; Dr. J. E. Mackenzie, assistant 
during 1894-97 
and a governor during 1030-51; R. S. Smillie, 
assistant professor of mechanical engineering in the 
1919-52; Sir William Wallace, 
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chairman and managing director of Messrs. Brown 
Brothers and Co., Ltd., Edinburgh, a former governor 
of the College and a member of its Advisory Com- 
mittee on Engineering Studies. 

University of Leeds 

Tur following gifts, among others, have been 
announced by the University of Leeds : 
of Colour Chemistry and Dyeing: The directors of 
Johnson Bros. (Dyers), Ltd., of Bootle, a dyeing and 
TAE ee controlling nine works (among 
them of Perth, Eastmans of London and 
Crockatts of Leeds) are providing an endowment 
fund of £2,000 to provide two studentships each of 
£50 a year in the Colour Chemistry and Dyeing 
Department of the University. This gift is intended 
to commemorate pri ily the services rendered by 
the late Mr. Oswald Gunnell, recently chairman and 
managing director of the Company, and also in 
acknowledgment of help received from the University, 
at which no lees than ten of ita chemists and managers 
have been students in the Dyeing Department. 
Department of Botany: £870 over & period of two 
years from the Rockefeller Foundation towards the 
cost of a pho ic assistant in plant biophysics. 
Department of Industries : Additional equip- 
ment to the value of more than £3,000 from the 
Turner Tannmg Machinery Co., Ltd.; equipment to 
the value of £500 from Messrs. Barrow, Hepburn and 
Gale; machine valued at £380 from Messrs. Baker 
Perkins, Ltd., Peterborough. 

Prof. D. Thoday, emeritus profeesor in the Univer- 
sity of Wales, has been appointed visiting professor 
in the De t of Botany during session 
1952-58; the title and status of reader in bio- 
molecular structure has been conferred upon Dr. K. M. 
Rudall and Dr. J. MacArthur, Research Fellows m 
the Department of Biomolecular Structure. 


A Recent Sunspot 


Tu largest sunspot for several months came over 
the sun’s east limb on July 9, and for a few days its 
area exceeded one-thousandth of the sun’s hemisphere. 
This area is not unusual for a spot (spota up to four 
and even five times this size were observed in 1046, 
1947 and 1951), but with the present approach to 
the minimum of the ll-year sunspot oycle, the 
appearance of any big spot w noteworthy in iteelf. 
A second point of interest was the position of the 
spot nearly on the sun’s equator—1° to 2° south. 
The circumstances recall the notable equatorial spot 
of May 1921 which had a mean area for ita disk 
passage of 1,324 millionths of the gun's hemisphere ; 
parta of the spot structure crossed the gun's equator, 
the mean position being $° north. This spot was 
associated with marked disturbance in the earth’s 
geomagnetic field, culminating in & great disturbance 
lasting from May 18 until May 17—one of the greatest 
geomagnetic storms ever recorded. However, the 
recent spot has shown. no such parallel of associated 
geomagnetic or ionospheric disturbance. Only a few 
minor flares have occurred in Greenwich daylight 
hours, one of these on July 16 being associated with 
transient fading on long-distance short-wave radio 
communication. The joint absence to date (July 19) 
of intense flares near this sunspot and ionospheric 
disturbances, both of the solar ultra-violét lation 
type and that denoting the effect of solar particles, 
is significant. By the time this sunspot had reached 
the central meridian on July 15-1, the area had 
decreased to about half that when firat seen. 
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Publications In Astronomy from the University 

of Manchester 

Tam recent growth of activities in astronomy at 
the University of Manchester has made it desirable 
to ynify the University publications in this feld under 
the general title of ‘Astronomical Contributions from 
the University of Manchester’, and three series, 
numbered as follows, will be published. (1) Annals. 
This series is intended to include publications of 
observational date or other investigations which, on 
account of their extent, may be wnsuitable for 
printing in current periodicals. The continuous 
operation of equipment at the Jodrell Bank Experi- 
mental Station for measuring meteor, solar and 
galactic noise has, in icular, yielded a great 
amount of observati material, and this will be 
published at irregular intervals aa the occasion 
warrants. In addition, contributions to theoretical 
astronomy from the University and its Mathematical 
Laboratory, which because of their size may not be 
suitable for publication through other channels, will 
be incorporated from time to time. The first number, 
dated April 1952, has recently appeared. (2) Jodrell 
Bank Reprints. Papers on radio astronomy which are 
communicated to, and published by, the learned 
societies and other scientific journals in the usual way 
will be reprinted in this series. At present it mcludes 
sixty-eight contributions. Some of the back-numbers 
are available. (3) Oontributions to Theoretical Astro- 
physics. This serieg, which will likewise consist 
mainly of reprints from scientific periodicals, was 
initiated recently and so far consista of three numbers 
(Nos. 1 and 2 i however, rather scarce). All 
three series of publications will be distributed to 
a wide range of observatories, astronomical institu- 
tions and individual scientific workers. Requeste 
for additional copies, or suggestions of additional 
addresses to which the publications should be sent, 
will be welcome and will be met as long as the 
supply lasts. Recipients are asked to reciprocate, 
on an exchange basis, with publications of their own, 
two copies being required, one to Prof. A. C. B. 
Lovell, Jodrell Bank Experimental Station, Holmes 
Chapel, Crewe, Cheshire, and the other to Prof. 
Zdeněk Kopal, Physical Laboratories, University, 
Manchester 13. 


Protection of Plants In Europe 
Bors the working parties appointed by the 
executive committee of the European Plant Pro- 
tection ization have now issued their reports 
(from the Organization at 14 rue Cardinal Morcier, 
Paris). One party was set up to review the question 
of the danger to Europe of the introduction of 
hitherto unreported pesta and diseases and to recom- 
mend dos en precautionary measures. The other 
was to examine the quarantine restrictions 
imposed by governments with regard to certain 
pests and diseases affecting international trade, and 
to advise on the general principles on which such 
restrictions should in future be based. In the first 
report, twelve pests and diseases are listed affecting, 
among other crops, fruit trees, roses and potatoes, 
which would cause serious loss if they became estab- 
lished in Euro A number of preventive measures 
such as field inspection, fumigation, post-en 
ine, seed disinfection and the prohibition of 
certain packing materiale are in general considered 
adequate to obviate the dangers; but in certain casos 
an embargo on i rt might be necessary. Stress is 
laid on the desirability of limiting permanent govern- 
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mental restrictions on importa to a minimum, and of 
utilising the European Plant Protection Organization 
as a reporting centre in the event of suspected trouble 

The quarantine working was concerned 
with four specific plant troubles— Colorado beetle, 
Ban José scale, potato root eelworm and potato 
wart disease. A short account is given of each 
pest or disease, and the manner by which ıt spreads. 
Its control is then discussed in the light of present 
scientific knowledge so that any legislation imposed 
may be adequate but not unnecessarily restrictive. 
"For example, distmction is made between the 
“quarantine requirements needed durmg the active 
-and the hibernating periods of the Colorado, beetle. 
Where fumigation has to be enforced, as in the case 
of nursery stooks likely to be infected with San Joes 
-scale, it 18 suggested that some body such as the 
iplb er aet Protection Organiration might act 
as icator on the adequacy of the famigation 
arrangements of the exporting country, thereby 

ing the importer & further fumigation. Other 
practical recommendations are the discouragement 
of ing potatoes in nurseries and a plea for the 
adoption by all countries of a uniform system of 
soil sampling for eetworm detection. Details of a 
suitable technique for the latter are given in an 
appendix. The reports are published in both French 
and English. 


Organization of Natlonallzed Industries . ? 


NATIONALIEND industry forma the theme of a 
series of research papers pubhahed by the Acton 
Society Trust, and in a recent addition to this series, 
entitled “Patterns of Organisation” (Nationalized ` 

Series No. 9; pp. 32; Claygate: Acton 
Society Trust, 1951; 25.), is found a description of 
the structure of the various nationalized boards 
together with’s critical appraisal of the assumptions 
underlying their structure. The idea that 
organisations are more efficient than small took firm 
root in the thinking of the inter-war years. Tech- 
nicians and engineers were absorbed by the idee of 
being able to plan for bi unita; the trade-union 
movement was doming y the idea of relying upon 
national agreements to prevent inequitable treatment 
in any single area; and when the Second World 
War came, administrators learned successfully how 
to operate nation-wide controls. The present pattems 
of organization have been determined by the co- 
incidence in time of these trends ;' and the Acton 
Society Trust pamphlet points out that ib has been 
too readily assumed that the limiting factor is the 
capacity of t to , to the neglect 
of much evidence that the limiting factor resides in 
the capacity and needs of the workman. The human 
factors—deeire for status, resistance to change, fear 
of the future—impede the introduction of changes 
which the new regime was intended to bring about. 
Basic units in each industry should be small enough 
to preserve loyalties and personal oontaote between 
managements and employees and between the 
industry and the public. It is also argued that the 
co-ordination of these unita can be achieved by same 
much looser system of organization than that at 
present operating. 
Shirley Institute : Report for 1950 
| Tum “Shirley Institute Year Book, 1951” (pp. 125; 
Manchester: British Cotton Research 
Association, 1951) includes, besides the annual report 
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for 1950, concise accounts of its 
and services to members with » 
extensions and the existing o 


resent organization 

of the proposed 
ces, laboratories and 
wo and a chronology of the Institute's 
historical background and growth. The annual report 
includes an account of the ceremony on June 14, 
1950, of the laying of a foundation stone for the new 
building scheme, with reports of the speeches made 
then and at the annual general meeting of the 
Association on November 9, 1950. Tributes are paid 
in-the report to the servicee”of Dr. J. C. Withers, 
who retired at the end of September 1950 after 
thirty years of service as head of the Informgtion 


` Bureau, chief librarian and editor of the “ 


of Current Literature", and to L. H. C. Tippett, head 
of the Mechanical i Division, who was 
awarded the Warner Medal of the Textile Institute 
on June 8. The major~change in internal adminis- 
tration during the year was the appointment of J. H. 
Black as head of a new Information Department to 
co-ordinate all the information services of the 
Institute, including the library, abstracting, technical 
inquiries and publications, and the illustration office. 
Among research resulta stress is laid on the successful 
industrial application of the Shirley accelerated 
drying device and the introduction of the Shirley 
automatic size box, a revolutionary method of 
regulating the percentage of size added to the warp 
before weaving. The Shirley electrostatic elrminator, 
designed for the rapid removal of statia electricity in 
high-speed processes, seems likely to be of value in 
other industries. Besides a list of members on 
January 1, 1951, appendixes to the report give 
details of the Council, committees of Council, pub- 
lieations of the Institute in 1950, and periodicals 
taken by and books added to the Library. 2 


Itallan Society of Geophysics and Meteorology 
Tas Italian Meteorological ` Society, founded in 
1881, unfortunately had to discontinue ita activities 
during the Second World War. Prof. M. Bossolasco, 
Geophysical Institute, University of Genoa, who has 
been very active of recent years in the o ization 
of international geophysical symposié in Italy, now 
writes, as ; to announce the foundation 
during May of the Italian Society of Geophysics 
and Meteorology. The Society's interests are 
planned to cover a very wide scope: they will 
inolude meteorology with climato and bio- 
climatology, terrestrial magnetism, atmospheric and 
telluric electricity and radioactivity,’ seismology, 
voleanology, oceanography, h logy, geodeay and 
geophysical ing and i lications. It ig 
planned to aE of & tin in the 
autumn. Membership, which is stated to be already 
some 120, is open to foreigners aa well as Italians, 
and applications are invited; the annual subscrip- 
tion, which covers supply of the Society’s publications, 
is only 500 lire. British Ci pac inii &nd meteor- 
ologista will wish the new iety every success. 


Plastics Industry Education Fund 

Tun trustees of the Plastics Industry Education 
Fund, the chairman of which is Mr. P. C. Allen, have 
recently announced that the total sum they’ have 
made available or authorized for expenditure during 
1952 is £4,700. Some of the details of this money are 
as follows. £1,000 is to be made available ing the 
year for the award of ten training grants for students 
and £100 for travellmg and educational expenses for 
apprentices attending recognized technical colleges. 
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It has been decided to revise and re-print four of the 
series of technical monographs originally published 
by the Plastics Institute, and £1,000 has been 
allocated for this . £200 bas been allocated 
for the purchase of text-books for the libraries of the 
local sections of the Institute, with a further special 
donation of £200 to establish a library for the newly 
formed South Wales and Monmouth Section. It has 
been agreed to allot £1,250 for the purchase of 
capital equipment for technical colleges tinh 1952, 
and the trustees have asked the Plastics Institute to 
make specific recommendations the equip- 
ient o. Ga purahiased waa: dhe colleges to berate 
International Congress of Psychology 

Tux International Congrees of Psychology will hold 
its next meeting, m 1954, in Montreal, instead of in New 
York as previously planned. The American Psycho- 
logical Association and the Canadian Psychological 
Association will be joint hosts for the meeting. In 
making this announcement, the American Paycho- 
logical Association gives as the main reason “‘the 


delays and emberrasemente which foreign scientists’ 


experience in attempting to obtain even 

admiasion to this country”. The Internal Security 
ee ee 
by ite restrictive action, to be 

Br ess bereen die United ‘rates end io ayo 
the world. Some two thousand psychologists are 
expected to attend the congress in Montreal. 


Instruments and Measurements : Conference In 
Stockholm 
THA Royal Swediah Academy of Engin 

Sciences (I.V.A.) and the Association of Techni and 
Physicista (T.F.F.) are ing &n "Instruments 
and Measurements Oonferenoe 1052" to be held m 
Stockholm during September 22-25. The Conference 
will be i into the following main groupe: 
methods of measurement in physical chemistry ; 
methods of measurement and control in industry ; 
mechanical methods of measurement and metrology ; 
methods of measurement in nuclear physica and 
radioactivity; and miscellaneous methods of measure- 
ment. Symposia will be arranged in the first four 
groups. The official languages of the Conference will 
be English, German and French. A preliminary 
programme, with & list of papers, is now ready. All 
communications regarding the Conference should be 
addressed. to Yngve Axner, Kungl. Tekniska Högs- 
, kolan, Stockholm 70. An exhibition of instruments 
and equipment will be held in the 
Exhibition of the 8t. Eriks Fair during Sep- 
tember 23-30, to which members of the Conference 
will be admitted free of . Further information 
on the exhibition oan be o from Bt. Eriks- 
Miüssan, Lidingövägen 10, Stockholm 26. 


The Night Sky In August 


FULL moon occurs on Aug. 6d. 19h. 40m., U.T., and 
new moon on Aug. 20d. 16h. 20m. The following 
conjunctions with the moon take place: Aug. 4d. 
18h., Metoury 0-4? 8.; Aug. 12d. 17h., Jupiter 7° 
B.; Aug. 19d. 12h., Mercury 4? 8.; Aug. 22d. 06h., 
Venus 4° N.; c ue Saturn 7? N.; Aug. 
28d. O&h., Mars 3 is in inferior con- 
junction on Aug. iga and cannot be observed during 
the first part of the month; towards the end of the 
month ib is a morning star, rismg at 3h. 80m. on 
Aug. 81, when its stellar itude is 0. Venns, an 
evening star, rises at 20h. 15m., 19h. 55m., and 19h. 
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25m. at the beginning, middle and end of the month, 
respectively, stellar magnitude — 3:3. Mars is an 
evening star, setting at 22h. 30m., 21h. 55m. and 
hehe 15m. on August 1, 15 and 31, respectively, ita 
stellar magnitude from 0 to 0-8 d this 
period. It is olose to a Libre early in the month and 
moves eastward until it is a little south of & Scorpii 
at the end of the month. Jupiter rises at 28h., 22h. 
10m. and 21h. 10m. on Aug. 1, 15 and 31, ; Fespestvelyn 
gtellar de about — 3. The planet is nearly 
8° south of 5 Arietis during most of August. Saturn 
is an evening star, at 21h. 50m., 21h., 19h. 
56m. at the beginning, middle and end of the month, 
respectively, stellar magnitude 1:1. It moves from a 
position olose to Y Virginis to north of 0 Virginis 
during August. The Perseid meteors will be active 
during the month, the maxmum of the shower 
occurring about August 10-12. 
There wil be a partial i of the moon on 
Aug. 5, partly visible at Greenwich. The circum- 
stances of the eclipse are as follows : $ 


Modh enters penumbra Aug. 54 17h. 200m. 
Moon enters umbra 7 5 18 82-4 
Middle of the eclipse 5 19 47:4 
Moon leaves umbra 5 21 014 
Moon leaves penumbra 5 2z 08.2 


The magnitude of eolrpse is 0-538, the moon's diameter 
being 1:0. An annular eclipse of the sun on August 20 
is invisible at Greenwich. It will be vimble over 
portions of South America. 


Announcements 


N 
Tax following appointments have been announced 
by the University of Sheffield: F. T. Williams, 
lecturer in the Postgraduate School of Mining ; B. R. 
Pursall, lecturer in the of Mining; P. H. 
Price (at t research aasistant to the professor 
of fuel mone to be lecturer in fuel technology ; 
R. G. Siddall, research assistant to the professor of 
fuel technology ; E. H. Gillespie, honorary lecturer 
in bacteriology. Dr. B. Donovan, lecturer in physica, 
has resigned on appointment as senior lecturer in 
physica at the N: Polytechnic, London. 
THs Research Fund of the Chemical Socie 
es grants for the assistance of research in 
of chemistry. About £700 annum is 
available for this purpose, the income being derived 
from a donation of the Worshipful Lube of 
‘Goldamiths, from the Perkin Memorial Fund, and 
from other sources. Applications for grants should be 


on the appropriate form not later than November 15, 
1952. 


American and the United States 
cational Commission in the United Kingdom 
ounce @ programme of grante to assist senior 

British scholars to lecture or carry out research in 
the universities of the United States. The grants will 
be paid in dollars, and they will be tenable for the 
academic year’ 1958-54; the monthly stipend will 
not be more than 270 dollars. Applicants must 
be citizens of the United Kingdom or Colonies, and 
should have a plan for research which can be effectively 
carried out in the time they propose to spend in the 
United States; they must arrange their own affiliation 
with a university in the United States. Application 
forms, to be returned before November 15, can be 
obtained from the Assistant Cultural Relations 
Officer, Room 302, 41 Grosvenor Square, London, 
W.1. 


- 
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ORIGIN OF THE DEFORMATION TEXTURES OF TITANIUM 


By D. N. WILLIAMS and Pror. D. S. EPPELSHEIMER 
Missouri School of Mines and Metallurgy, Rolla, Missouri 


Y proper choice of ‘assumptions, it has been 

possible to develop a satisfactory theoretical 

lanation of the tension, compression, and cold- 

rolled textures of titanium using the graphical method 

eerie analysis recently reported by Calnan and 
ewna!. 

The observed textures of titanium oan be sum- 
marized briefly as follows: tension, strong [1010]; 
compression, [0001] rotated 30° from the compression 
axis at low reduction. 
with increased reduction. Some evidence indicates 
that <1010> is the preferred axis of rotation? ; cold 
rolled, (0001) [1010] rotated 80? or more toward the 
transverse direction‘. It is t from these 
results that some mode of déformation previously 
unreported in hexagonal metals is oocurring in 
titanium. 





Rosi, Dube and Alexander* report that at low. 
reductions titanium exhibits (1010) <1120> and 
{1011} <1120> slip, and {1122}, {1121} and {1012} 
twinning. Although they found no evidence of {0001} 
~<1120> slip, examination of the deformation tex- 
tures shows that it must be present, at least at higher 
reductions. 

These modes of deformation were examined 
separately and then combined to give the observed 
deformation textures. A satisfactory theoretical 
texture was devel when the critical shear stresses 
for slip (O,) and twinning (C!) were related as follows : 
O, (0001) — 1-1 O, (1011) —1-02 C, (1010) «C; (1122) = 
QO; (1012). Since {1122} and (1121) twinning have 
the same general affect, only {1122} twinning was 
considered. 

The areas within the unit gtereographio triangle in 
which each of the above modes of deformation is 
favoured are shown in Figs. 1 and 2 for tension and 
compression respectively. inning reorientations 
are shown by dashed arrows, aod slip rotation 
tendencies by full arrows. ‘The final texture 
resulting ig shown by the shaded areas. 

The cold-rolled texture may be approximated by 
assuming tension in the rolling direction and oom- 
pression along the rolling plane normal. In Fig. 8 
the 0001 pole figure which would result is shown. 


Angle of rotation decreases ` 





/070 
Vig. 2. Theoretical compression texture of titantum 


Tension in the rolling di on causes those 0001 
poles within 29° of the rolling direction to twin on 
the (1012) planes to a region near the transverse 
direction. {1122} twinning in compression removes 
0001 poles within 80° of the rolling plane normal to 
a new position along the circumference of the pole 
figure. Twinning reorientetions are shown by 
arTows. 

Slip can be assumed to result from combination of 
compreesion and tension tendencies. Compression 
rotates the 0001 poles toward the normal to the 
rolling plane. Tension rotates the 1010 polea into the 
rolling direction and thus rotates the 0001 poles 
toward the transverse axis. The tension and com- 

ion rotations are shown by arrows marked T 
and OC in Fig. 8. The resultant rotation is marked R. 

As the amount of cold-rolled reduction increases, 
& point is soon reached beyond which the principal 
movement is alip rotation by compression toward the 
normal to the rolling-plane along the transverse axis, 
followed by twinning at an angle of 80° from the 





Theoretical 0001 pole figure of cold-rofled titantum 


Fig. 3. 


, 
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normal to the rolling plane back toward the trans- 
verse direction. The slip rotations and twinning 
reorientetions will occur by rotation about a fixed 
set of 1010 poles in the rolling direction. The resulting 
0001 pole is shown by shading in Fig. 3. 

Complete details of the analya of the various 
modes of alıp and twinning, along with experimentally 
determined textures using Geiger-counter techniques, 
will be published elsewhere. 

The work described above was carried out under a 
research fellowship supported by the Titanium Alloy 
Manufacturing Division of the National Lead 


Company. [March 4. 
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A NEW APPROACH TO THE 
PROBLEMS OF THE SPREAD OF 
APHIDS AND TO INSECT TRAPPING 


By Da. C. G. JOHNSON 
Rothamsted Experimental Statlon, Harpenden 


N recent work with Aphis fabe!, trapped while 
flying from infested bean orops, the usual statistical 
rocedures failed to distinguish fluctuations in num- 
bee due to flight behaviour from those due to 
population changes. This makes it necessary to 
reconsider current views on the spread of aphids as 
well as the analya of trap data in entomological 
research. 


Current Views and Recent Work on Aphid 
Migratlon 

Resting winged aphids when exposed to winds 
greater than 1-5-2-0 m.p.h. will not take flight?’. 
Tt has therefore been inferred that relatively little 
d occurs in windy weather***, although 
shelter may allow some to take place from within 
oropa**. This idea seemed to be supported by the 
results of trapping in the fleld*!? and also by the 
fact that high serial concentrations are commonly 
seen only in calm weather and because only then are 
single planta colonized}, Moreover, take-off, colon- 
ization and numbers in the air have all been con- 
sidered in relation to the weather of the ooogsion, 80 
tacitly over-emphasizing the role of flight behaviour 
in migration changes. Observations on the actual 
numbers of aphids in the air over continuous, con- 
secutive, short periods, adequately associated with 
meteorological data, have hitherto been lacking. 
Such observations have now been made with suction 
trape!:!!, and go far from indicating that most migre- 
tion occurs in calm weather, the opposite appears to 
be the case. 

Correlations between wind-speed and the numbers 
of A. fabæ and other species! in the air, though 
sometimes statistically significant, are not strong. 
Rapid periodic changes in the number of winged 
aphids on the crop mask the effect of weather-induced 
changes in the percentage which fly. This factor, 
hitherto insufficiently appreciated, is partly due to 
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accumulation of alates in the interval between 
moulting and flying, and partly to their depletion on 
the crop by flight. A 100 per cent teko-off fronr 100 
aphids on one day produces & smaller flight than & 
50 per cent take-up from 300 on the next; and suo- 
cessive increases in percentage which fly could be 
accompanied by successively smaller catches as the 
population diminishes. In fact, ıt is impracticable 
to assess degrees of take-off from aerial numbers 
alone, or vice versa. Even where aerial numbers and 
wind-speed were negatively correlated, the scatter 
showed that considerable flighta occurred in windy 
as well as in calm weather. Moreover, mass migration 
is pee without any local accumulation in the air 
at low levels; for example, 095 A. faba were caught 
in 20,000 ou. ft. at erop-level (& very high density) 
on July 6, 1949, but the aphids flew upwards from & 
sheltered situation into a windy one. 

Other evidence that has come from our continuous 
trapping is that only 23 per cent of all the A. faba 
trapped over the whole migration period of five to 
six weeks (and 25 per cent of all other aphid species) 
were caught during hours when the mean wind-speed 
was less than 3 m.p.h. Since the trap measures aerial 
density, catch x wind-speed x hours indicates the 
number of insects passing a vertical front of constant 
area at trap-level: by this calculation only 7 per 
cent of all the A. faba (and of other aphid species 
9 per cent) passed at mean wind-spoeds loss than 
8 m.p.h. Thus nearly all the aphids flying were being 

i during relatively high wind volocities with 
little or no voluntary control of direction. 

This result ia largely due to the few calm hours 
which occur in south-eastern England during the 
periods of the day when aphids fly; in July 1949 
only 19 per cent had mean wind-speeds less than 
3 m.p.h. 


Analysts of Trap Data In Entomology 


The number of insects in the air is a compound 
effect of population-level and degree of flight 
‘activity’. The separation of these two factors in 
trap data has usually been attempted by statistical 
procedures, on the assumption that relatively long- 
term changes are largely due to population fluctua- 
tions, short-term ones depending more on activity'?"*. 
Thus fluctuations in the running means of catches are 
assumed to reflect chiefly population change, short- 
term deviations from the running mean chiefly flight 
activity. Similarly, differences betwoen the logarithms 
of catch for successive days or nights have been taken 
to indicate activity; and differences betwoen two 
days at wider intervals to reflect population change". 
This method may work with relatively stable popula- 
tions when insecta return to the locality afler Aight 
or, if they migrate, they are replaced by an equivalent 
number from elsewhere. But the method fais with 
aphids', and no doubt with other insects where rapid, 
large population changes contribute more to changing 
numbers than do variations in flight behaviour. It 
appears, therefore, that this method of analysis 
cannot be used indiscrimmately without regard for 
the biology of the insects concerned ; for deviations 
from running mean or differences between the 
logarithms of successive catches will reflect either 
population, immigration or other behaviour changes, 
according to which has the greater effect on aerial 
numbers. Thus Muller and Unger's resultat’ for 
A. faba obtained by the use of deviation analyses 
must be treated with reserve, for they may reflect 
moulting-rate more than flight activity. 
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I have found that the numbers of aphids 
migrated in windy wee ; therefore, & lack of 
colonization may be due, not to absence of migration, 
as previously thought, but to unsuitable conditions 
for &lighting. The significant epidemiological factors 
may not be take-off changes eo much as ion- 
levela, alighting behaviour, and the ki of crope 
and situations which affect it. i 

Alighting requires calmness: therefore, single 

lente’ or crops affording little shelter may poewibly 
colonized only in the relatively infrequent calm 
periods. This type of aphid distribution might be 
associated more with short flights favouring the 
tranamiseion of viruses with a short life in the aphid. 
On the other hand, crops providing plenty of shelter 
among stems, or on the lee side, may be colonized 
continuously by longer-range flights of wind-borne 


Traps are of undoubted value in measuring aerial 
populations. But it must be emphasized that they 
are not always suitable instrumenta, when used by 
themselves, for the analysis of population and 
activity factors. [April 18. 

1 Johnson, O. G, Asn, App. Biol (m the prem). 

"Davies, W. H, Ann. App. Bio, 88, 401 (1036). 7 

ee ee a: Roel 428 
(1956). i 


‘Muller, H. J., and Unger, K., Der Züokter, 81, 1 (1051) 
. E, Der Fichter, 81, 70 (1951). 
. Biol., 85, 379 (1948). 
P . Physiol, engow. Eni., Beri, 6, 119 (1999). 
* Broadbent, L., Quart. J. Roy. Met. Soc., 78, 489 (1050). 
J. » À.R.O. Report Sertes Ko. 7. 


, and Kaplas, L., Ana. App. Biol, 


2 Johnson, C. G. (unpublished data). 
4 Broadbent, L., Treas. Roy. Hmi. Soc. Lond., 98, 475 (1947). 
“Willams, O. B., Trans. Roy. Hut. Soc, Lend. 90, 227 (1940). 


SHELL-FORM IN THE 
LAMELLIBRANCHIA 


By G. OWEN 
Zoology Department, University of Glasgow 


the marginal increase of the 

shell valves results from the activity of the mantle 
edge which is thus responsible for the form of the 
shell. The direction of growth at any region of the 
mantle edge may be convemently resolved into a 
number of components. In the primitive bivalve, 
the form of both valves was probably the resultant 
of: (a) & radial component liating from the 
cardinal region of the hinge and acting m the plane 


the form of shell valvea in many modern lamelli- 
branchs, for example, Glyoymerts (Fig. 1) and Telina, 
is the resultant of radial (2) and transverse oom- 
nents (Fig. 3, P). In some genera, for example, 
ecten, and growth of only one of the valves 
is the resultant of these two components; growth of 
the other, flat valve is the resulb of the radial 
component only. 

The magnitudes of the radial and transverse oom- 
ponents increase from either end of the ligament 
around the margina of the mantle and shell edge 
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1, Glyermeris ; Venus bivalvo; 3 and 4, the righ 
nina cc Sad ea From ie ambone! regi, that by te 
i aly; Ennu. 


(Fig. 1). Thus, there is a ion of the mantle edge 
ventrally whare the effect of transverso component 
is greatest (Y). In those laznellibranohs in which the 
generating curve is in one plane (that is, unlike 
members of the Myids and Pholadide), ib is proposed 
to describe this region as the zone’ of the 
mantle edge. Since the effect of the transverse com- 
ponent is greatest at this region, the normal zone 
secretes that sector of the shell which exhibita the 
greatest concavity and in this sense is the Gewoble- 
schottelbahn defined by Haast. It is proposed to 
designate a line (UY) drawn along the centre of thia 
sector of the shell as the ‘normal axis’ of the lgmelli- 
branch mantle and shell. The normal axis can thus 
be considered with reference to three points: the 
umbo, the normal zone of the mantle edge and the 
point at which the greatest transverse diameter of 
the shell intersects the surface of the valves. 

In those bivalves in which the form of the shell 
valves is the resultant of these radial and transverse 
components alone, for example, Glyoymeris (Fig. 1), 
Telina, Anodonta and Hals Cig 5), iol. UNT 
axis (UY) is in one plane ; that 1s, it is a plano-spiral. 
Each of the valves would, if a complete whorl were 
produced, describe a plano-spiral about the umbo. 
Enlargement of the generating ‘curve with growth 
results in the towth curves anterior and posterior 
to the normal e -is being increasingly displaced from 
the normal pla: >, so that, unlike the normal axis 
(UY, Figs. 1 an : 5), they are turbinate spirale. The 
form of the ẹ l valves in many lamellibranchs, 
however, is -afiscted by an additional component 
acting tangent ally to, and in the plane of, the 

erating curve (Fig. 2, T). In genera such as 
Dandium , Venus or. Mytilus, as a result of this 
tangential component, the normal axis (UY) us no 
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longer a plano-spiral but a turbinate spiral In this 
case, each valve would, if a complete whorl were 
produced, describe a turbinate spiral about the None 

Growth of the shell valves in Giyoymeris (Fig. 1) 
not affected by a tangential component. The inr 
zone (Y) is mid-ventral and coincides with the region 
of greatest marginal inorement. Moreover, both 
marginal increase and the effect of the, transverse 
component decrease symmetrically around both sides 
of the mantle and shell edge. Each valve is therefore 
symmetrical about the normal axis. The normal 
xone, however, need not coincide with the region of 
‘greatest marginal-increase. Thus, in Gari tellinella, 
the ing curve ia an ellipse which is roughly 
symmetrical about the normal axis. There are two 
regions of maximum marginal increase symmetrically 
disposed at either end of the ventral margin. The 
effect of the transverse component remains, however, 
greatest mnid-ventrally. But in genera such as 
Anodonta or Enets (Fig. 5), the ULL curve is 
asymmetrical about the normal axis (UY). Maximum 
marginal increase takes place posteriorly while the 
normal zone (Y) remains ventral to the umbo. The 
normal axis is in one plane and, as in the symmetrical 
shells of Glyoymeris and Gars, each valve would, if a 
complete whorl were produced, describe a plano-spiral. 
about the umbo. ` 

The form,of the shell should, therefore, be con- 
sidered with reference to: (a) the form of the spiral 
(namely, plano- or turbinate) of the normal axis ; 
(b) the spiral angle of the normal axis (giving a 
measure of the concavity of each valve); (e) the 
outline of the generating curve. 

Lison? claims that the form of the lamelhbranch 
shell is dependent on: (a) the angle of the directive 
Spiral; (b) the angle of incidence, that is, the angle 
between the directive plane and the plane of the 
generating curve; (c) the outline of the generating 
curve. Much depends on Lison’s concept of the 
‘directive plane’ of the lamellibranch shell. This ims 
defined by him as follows: "Chez les lamellibranchs 
existe toujours un plan et un seul, dans lequel 
s'inscrivent sur toute leur longueur une ou des 


côtes re see dedu ue ud Ce plan, qui 
passe Å l'umbo, sera appelé le plan 
directeur de la ", According to Lison, this 


directive plane may be pd to m plane of 
the generating curve (for le, , or it may 
be, as ın the majority of lame ae oe ee 
inclined to the plane of the generating curve. 

In those genera (Giyoymerts, Gari, Anodonia and 
Ensis) in which the ‘angle of insidence’ is 90° (Fig. 3, 
AUB), the plane of what is here described as the 
mormal axis (UY) is identical with this directive 
plano ( (AU). These, however, are all lamellibranchs 
in which there is no tangential component affecting 
the form of the shell. In Corbis fimbriata, quoted by 
Lison as possessing the directive plane inclined to 
the plane of the generating ourve, there is a gmail 
vangential component (Fig. 2, T). As shown in 
Wig. 4, the normal axis (UY) 13 no longer in one plane, 
and the turbinate spiral riba posterior to the normal 
axis are ‘deflected’ anteriorly as a result of the 
angential camponent. It follows that one of these 
iba will corne to lie effectively in one plane (Fig. 4, 
4U). As shown in the diagrams, change in the 
aition of the directive plane is a result of the 


angential component and will be related to the’ 


aagnitude of this component. Moreover, in members 
if the Chamidm and Gloesids (that is, Isocardia) the 


aagnitude of the tangential component is such that 
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all growth curves of the mantle and shell are turbinate 

Spirale; there cannot, therefore, be any directive 

plane as defined by Lison. 

It is hoped to discuss elsewhere the effect of the 

. tangential component on the ligament and hinge 

teeth. It should be noted, however, that in the 

majority of lamellbranchs in which the form of the 

mantle and shall is affected by a tangential component 

the anterior ree of the ligament is progreasively 

split as growth proceeds. [Apri 21. 

1 Haas F., 'Dronn's Klamen u. Ordnungmn", 3 Abt. 3, Lfg. 4, 355 

(Leipiig, 1083). 
^ Luon, L, Mdm. Ins. R. Nat, Sou. Belg, Ser. 2, 34 (1049). 


MOLYBDENUM IN RELATION TO 
CROPPING AND LIVESTOCK 
PROBLEMS UNDER IRISH 
CONDITIONS 


By Dx. T. WALSH and M. NEENAN 
(Soll Laboratory) 


and Dr L. B. O'MOORE 
(Veterinary Research Laboratory) 


Department of Agriculture, ireland 


T has been shown’? that molybdenum, although 
an easential elament in plant nutrition, can, when 

present even in moderate exoems in herbage, cause 
nutritional disorders m livestock. Investigations 
which we have on hand on the importance of this 
element under Irish conditions have indicated that it 
may be of considerable importanoe from both the 
deficiency and toxic aspects. Some of the more 
important findings of this research are recorded 
here. 

Defloiency aspects. When a sandy loam soil of 
pH 5-3 and low calcium status was used in a pot 

riment with Trifolium  subterraneu as an 
indicator crop, a striking response was obtained from 
the application of a amall quantity of molybdenum, 
this response being specially evident in the preeance 
of mono-calcic phosphate. <A fleld experiment with 
swedes on a soil of similar type also showed a response 
to appleations of molybdenum. This soil also gave 
a highly significant response to the application of 
lme, and results now available from the analysis of 
soil and herbage point to this response es being due 
in part at least to an increase in the availability of 
molybdenum in the soil following liming. 

When investigating -a oese of infertility in an 
organic soil (loas on ignition 95 per cent, pH 5-5, 
avaiable calaium 2,500 p.p.m. and moderately well 
supplied with major elementa), ip was found m pot 
experiments using 3.100 whrte clover as an indicator 
crop that, while the application of & full supplement 
of nitrogen, phosphate and potassium caused little if 
any improvement in growth, & striking response was 
obtained when molybdenum was added to this 
dressing. <A similar response was obtained from the 
full supplement „plus chalk while, on the other hand, 
the addition of copper sulphate to the full supple- 
ment caused a definite depression in growth. Analysis 
of the herbage showed that the plants receiving the 
e dd supplement contained 
2-65 p.p.m. of molybdenum. Those receiving chalk in 


addition contained a similar level, wherees those 
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receiving o0 sulphate contained lees than 0-5 
p.p.m. of SAU, denis Plante receiving nitrogen— 
phosphate—potassium plus molybdenum (5 p.p.m. of 
soil} ‘contained 24 p.p.m., rising to 38 p.p.m. where 
20 p.p.m. of mo um was applied to the soil, 
This instance of molybdenum ienoy in organic 
soil appears to be unusual, as hitherto such conditions 
have been usually associated with toxicity of this 
element*, 


The oóata of red-coloured animals sometimes assume 
& faded yellow , while although scouring 
ig not & constant feature it has been observed’ in a 
few cases. Symptoms are generally similar to those 
described by other workers’ as being due to a 
conditioned copper defloiency. Oopper dosage. is 
speciflo as a control. analysis of herbage 
samples where affected cattle are depastured have 
shown normal copper values, that is, greater than 
7 ppm. (dry matter), the molybdenum content 
ranged from 5 to 20 p.p.m. On the basis of data 

oted elsewhere* in connexion with a similar con- 

ition in livestock, the above figures are well within 
the range which representa a moderate axceas, the 
accepted normal for herbage being in the rango 1-3 
p.p-m. We have also verified the latter for 
normal geal It seems reasonable to conclude that 
the | of molybdenum reported is at least 
responsible for the oocurrence of this condition in 
livestock. While in some of the animals examined 
the blood values tended to be low, that ia, of 
the order of 0-3 mgm./litre, this was by no means & 
constant finding. Hsemoglobin-levela were normal, 
and hematological studies presented no evidence of 
anemia, In view of other findings*® where an sasodia- 
tion has been established between defects in bone 
building in cattle showing symptoms of copper- 
deficiency and the effects of bdenum on the 
utilization of copper and indirectly of phosphorus, it 
is of considerable interest that we have found the 
condition reported to be invariably associated with 
herbage of high calcium content and often of wide 
caloium to phosphorus ratios, while in several in- 
stances blood determinations have shown that’ 
deficiencies of both copper and phosphorus co-existed 
in the same animal. 

While this condition occurs frequently on organic 
Rr MM e due M i 
&ggOOÍS with ‘peat scours’ and other nutriti 
troubles in livestock, in our investigations it has in 
addition been found to occur on what are otherwise 
fertile loamsa of limestone derivation and typical of 
important and widely distributed soil series. It may 
be of farther interest that, where the worst excesses 
have been * on thèse mineral soils, the 
heepbatslegal < of the latter has been satisfactory. 
This with the experience elsewhere’, as 


phosphate haa been shown to increase molybdenum 
and also agrees with our pot-oulture findings 
reported above. In two instances also, basic slag 


used as & fertilizer accentuated the trouble, this being 
attributable not to the phosphorus effect but 
also to the fact that basic slag contains appreciable 
quantities of molybdenum. 

The total molybdenum content of the soils 
examined, with one exception go far, and representing 
both the deflcienoy and excese conditions, was 
normal, with a range of 0-42—3-50 p.p.m. In one soil 
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a level of 20 p.p.m. hea been found. It was found 
that where response to molybdenum was obtained, 
the values were leas than 0-12 p.p.m. available 
molybdenum, the latter being determined by the 
oxalate method, whereas in the gois where the 
herbage ‘contained excess quantities the soil valuee 
were very considerably higher, varying from 0-80 to 
0-57 p.pm. of available molybdenum. Where 
deficiencies have been identifled, the »H of the soils 
varied from 4:9 to 5-6; that in soils associated with 
this nutritional disorder and exoem molybdenum in 
the herbage have ranged from pH 6:56 to 7:8. This 
corresponds with othar observations’ which show that. 
the availability of molybdenum is greatest within the 
latter pH range. It may be of further interest also 
that, when a fertile soil which contained & total of 
0-86 p.p.m. of molybdenum and had a pH of 7-8 was 
used in a pot experiment with T. subterroneum, the 
Jatter contained 14 p.p.m. of molybdenum, whereas 
an acid soil of higher total molybdenum content 
(3-5 p.p.m.} gave a value of 0-5 p.p.m. 

It is apparent that this work raises many inter- 
esting points in connexion with the treatment of 
pasture. Investigations are proceeding and will be 
reported more fully elbewhere. [March 8. 

1 Anderson, A. J, J. Awst. Inst. 1. Sel, B (1042). Arnon, D. I» 
and Stout, E E, Pieni P. 14 (1989). 
pis co or t EE Bpeo, Oonfr. Plans and Anim. Mutrit. 


* Forguson of al, J. Agric. Sov, 88 (1042). 

* Jamieson, B., and Aileroft, R., Bri. J, Nutru, 4, 16 (1950). 

* Davis, J. E., Contr. No. 5, MeOollum Pratt Inst. (1051). 

t Btout, P. B., «f al, Piani aed Soi, 3 (1961). 

' Evang & al, Seu So, 71, Ko. 2 (1981). 

* piper, O. B., and Beckwith, B. B. Proo. Spec. Confr. Plant and 
Anim Nutt. Aust (1051). 


PRINCIPLES AND APPLICATIONS 
OF ION EXCHANGE 


SYMPOSIUM on the ‘Principles and Applica- 

tions of lon Exchange’ was held at the 
University of Manchester on March 27 under the 
joint sponsorship of the Royal Instityte of 
Chemistry, the Chemioal Society, the Society of 
Ohámical Industry and the Institute of Petroleum. 
In addition to the papers contributed, an exhibition 
of apparatus, with demonstrations, was on view. 

In the mornmg sesion, on theoretical aspect» 
(chairman, Prof. C. W. Davies, University College of 
Wales, Aberystwyth), Dr. K. W. Pepper (Chemical 
Research Laboratories, Teddington) gave the first 
paper, on “Qhemical Structure and Physical Charac- 
teristics of Ion-Exchange Materials". Ho illustrated! 
the oonoepi of ion-exchange resins as insoluble acids 
and bases by referenoe to certain aspects of theu 
reactions—for example, equivalence of exchange, 

ili of functional groups as 
exobange sites. After ing the preparation anc 
chemical structure of a number of resins in some 
detail, particularly the most chemically stable crow: 
linked polystyrene type, Dr. Pepper gave an accounts 
of the characteristic behaviour of the principal type 
"of cation and anion exchangers and indicated the 
influence of the degree of cross-linking of the poly. 
merio framework on swelling, rates of exchange ano 

pes “Physical Chemistry of lon 
is paper on 

v ee i end Kinstics”, Dr. J. A 


_ Kitchener (Imperial College of Science and Tech 
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nology, London) pointed out that equilibria ‘and 
kinetics are relevant to practical use of resins since 
they govern selectivity and speed of operation. Three 
principal theoretical treatments, complementary 
rather then contradictory, have been tried involving, 
respectively, the law of mass action, Donnan mem- 
brane equilibrrum, and ion exchange as an interaction 
between individual ions and charged mtes. It has 
become clear that an adequate treatment nrust make 
allowance for the work of swelling and particularly 
for ionic interactions m the resin phase, a matter 
presenting considerable theoretical difficulty. The 
kinetics of ion exchange can be broadly explained by 
a diffusion mechanism; but a detailed quantitative 
theory in terms of reain structure has not yet been 
developed. 

Dr. E. Glueckanf (Atomic Energy Research Estab- 
lishment, Harwell) then discussed ‘Factors Affecting 
the Operation of Exchange Columns", indicating that 
while some separations depend on the separating 
power of the resin, others depend on a complexing 
produced in the aqueous phase. Resins with higher 
sroas-linking are more suitable for the first but 
à lower cross-linking is better for the secon He 
referred to the factors, in column operation, which 


affect the ees of chromatographic bands, and 
distinguished between three different modes of 
column operation: removal of impurities (as in 


water softening), displacement chromatography, and 
development chromatography. The first two lead to 
fast separations and are preferable for industrial 
oM but there is no complete separation into 
mode, which lends iteelf to analytical uses. Dr. 
Slueokauf mentioned a recent innovation of ‘gradient 
levelopment' which employs an eluting solution of 
'onstently increasing strength. 

In the discussion, Dr. Kitchener, lymg to Mr. 
J. A. Dukes, stated that he had referred to the 
aydrated ion when speaking of the effect of 10nio aire 
)n ex kinetice. Mr. D. K. Hale commented 
Ipon the variations in the mass law product 
which can accompany variations in cationic com- 
position of the resin and quoted supporting results 
of the cation pair N(C,H4),* and H+, for a sulphon-" 
ated cross-linked polystyrene. Treatment of the 
"wn with an exceas of N(C,H,),OH causes an 
rrevermible structure-change consistent with a 
leorease in cross-linking. Mr. Hale algo mentioned 
lifficulties which may be encountered when per- 
forming chromatographic separations with resins of 
‘ow cross-lmking, and stated that surface sulphonated 
ool e resins may help in difficult separations. 
Dr. Glueckauf reported experimenta by "Dr. Barker 
lemonstrating the oharged double layer, most pro- 
1iounoed m very dilute solutions, surrounding regin 
sarticles. Due to electrostatic repulsion, friction 
oetween resin particles is reduced, as shown by the 
angle of of a tilted bed. The effect is not 
shown by silver resinates. 

Dr. D. D. Pratt (director, Chemical Research 
Laboratories, Teddington) the afternoon 
yesnion on practical applications. In the first paper, 
on ‘Practical Applications of Ion Exchange in 
Water Treatment", Dr. E. I. Akeroyd (Permutit 
Zo., Ltd.) reviewed the various types of ion-exchange 
naterials, their applications in a number of water 
weatments, and plant and control instrumenta. He 
leeoribed the deioniration of water and discussed the 
slassical two-bed system, the more recent mixed-bed 
nethod, and the newer anion-exchange resins which 
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can remove alioa and other very weak acids. Dr. 
J. Hope (Charles Lennig and Co., Ltd.), speaking on 
“Other Applications’, the uses of 10n- 
exchange materials in the purification of formaldehyde 
and glycerine, in processing beet sugar, and in the 
pharmaceutical industry (for example, manufacture 
of streptomycin). He also described interesting 
therapeutic AP such ag the treatment of 
peptic ulcers, heart disease, cirrhosis of the liver, and 
the estimation of gastric acidity. 

In the last paper of the session, on ‘Laboratory 
Applications”, Dr. J. E. Duncan (Harwell) dealt 
With three general dece of fon exchatee. The first is aa 
adsorbates—for example, in chromatographic separ- 
ation of ions by direct elution with acids and alkalis, 
elution with complexing agents, separation of non- 
electrolytes from electrolytes and separation of trace 
amounta; such procedures are of interest in both 

reparative and analytical chemistry end, in the 

tter case, ion-exchange is easily adapted by a 
radio-activation procedure and by the isotope 
dilution method. The other two uses are as laboratory 
reagenta for titration, buffering and catalysis, and as 
a physico-chemical technique for the determination 
of ionic charge, ionic concentration,- ionic size and 
molecular size (using dry ion exchangers aa molecular 
sieves). In the last four applications mentioned, a 
detailed knowledge of the physico-chemical behaviour 
of the ion exchange is usually necessary. 

During the discussion, Dr. B. A. J. Lister briefly 
described a study of the ionic size, charge and degree 
of formation of cation complexes in the case of 
ziroonium, and in answer to . E. Foley stated that 
the hydrolysis scheme for zirconium is not reversible 
and that hafnium may accompany zirconium in 
complexes. Dr. Duncan, in reply to Mr. Stevenson, 
quoted work by Kressman and Kitchener and others 
on the use of ion exchangers to determine the size of 
dye molecules. Mr. N. A. Hurt put a question on the 
removal of ammonia by cation exchangers and ita 
effect on their capacity in water treatment. Dr. 
Akeroyd stated that 95 per cent of the ammonia 
could be removed and demonstrated the point of 
‘break-through’ diagrammatically. A question by 
Dr. E. M. Meade on Sn", or Ti** resins as 
reductors or basic resins in the CrO,* or MnO,* 
form for oxidations was deferred to the evening 
geenion, in view of the comments to be made by Dr. 
Fairbrother. Dr. Pepper summarired applications of 
ion exchange in organic i 3 

Further developments of ion-exchange materials 
were discussed at the evening seasion (chairman, Dr. 
F. Fairbrother, University of Manchester). Dr. R. E. 
Kressman (Permutit Co., Ltd.) in his paper on 
“Jon-Exchange Resin Membranes”, deeori oon- 
tinuous aheeta and rods made from both cation and 
anion exchangers, normally produced in granular 
form, and, in particular, described electrodes made 
from a sulphonated phenol type of resin. As expected 
on theoretical grounds, when these membranes 
separate two pure solutions, identical except in 
concentration, H.M.F.’3 are set up which, within 
certain concentration limita, are predicted by the 
Nernst equation E = (RT|F) log a;ja,. After dıs- 

i the results obtamed—for example, with 
mixtures of salts, or pure solutions of salts having & 
common cation and different anions—Dr. Kressman 
concluded from his work that, within certain limits, 
the electrodes are useful for measuring the activities 
of ions in solution of salta, provided they contain one 
cationic species only. 
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Dr. Fairbrother next gave a review of the work of 
Prof. H. G. Cassidy (Yale) on electron exchange 
polymers as oxidation-reduction systems. Quoting 
a letter from Prof. Cassidy, he stated that the 
material described (J. Amer. Chem. Soo.) was largely 
dimer and trimer, believed to be oed by a chain- 
terminating type of reaction of Diels-Alder clas. 
In more reoent work, yeb to be published, high 
polymer has readily been obtained by acetylating the 

monomer first, polym m the preeenoe of 
. benzoyl peroxide, and then hydrolysing to yield 
polyvinyl hydroquinone which can be oxidized and 
reduoed. The titration curve obtained was 'smeered 
out’ in that it showed a greater slope than that of 
pure hydroquinone. This has been ascribed to the 
statistical effect of Havmg many oxidizable groupe 
with slightly different energies (due to ther fixed 
location on the chaina relative to ,other groups). 
Several co-polymers have been made.and also croas- 
linked polymars to bead form. 

A written contribution from Prof. M. G. Evans 
(Unrversity of Manchester) on ible in i 
future developments with such resins was then quo 
by Dr. Fairbrother. Prof. Evans likened the ‘amearmg 
out’ effect to that obtained on titration of poly- 
electrolytes of acid or basic resins, and arises from the 
same causes. He pointed out that the fixing of the 
centres may increase the concentration of the sem- 
quinone forms and recalled the early work of Knorr, 
who found that oxidation-reduction systems adsorbed 
on protein and cellulose structures appeared to lead 
to more stable semiquinones. The possibility is 
opened up of studying, in more detail than previously 
possible, the specific reactions of such entities, and 
it is not to be forgotten that the attachment of 
prosthetic groups:to the protein moiety may lead to 
similar effects. In writing of the relative positions 
EN sa Prof. Evans also referred to the 

ilies of aidsin co-operative effects, saying 
dens iT ns could synthesize a resin of which the 
oxidation-reduction levels formed a band character- 
istic of the whole structure, one could imagine & 
process occurring at one end of the structure 
influenomg & coupled oxidation-reduction at & oon- 
siderable distance away, an interesting possibility 
which may anse in biological systems. Finally, he 
commented that the dirus ition of two reacting 
centres t ion-reduction reactions. 
involving the aimnultaneous transfer of two electrons, 
which are normally slow, and there might be an 
effect similar to that of catalyst structure where a 
match of pattern becomes important. 

Prof. Davies then briefly summarised the appli- 
cations that had been discussed and pointed out that 
they ranged over the whole fleld af the design and 
utilization of synthetic high polymers for their 
chemical properties. The term ‘ion exchange’ has 
already been outgrown, and many new developments 
may be anticipated ; electron reging are & 
subject of interest, and so are specially selective 
resins, designed to pick out one substance from a 
high conoentration of other ions. Also, the advantage 
of a column procedure in pushing an equilibrium to 
completion can be exploited in directions other than 
in ion exchange—for example, in dissolving sparingly 
soluble salts or in the chemistry of comparatively 
stable complex compounds. * The lity of 
designing materials m which the n , kind and 
spacing of reactive groups oan be predetermined 
offers a range of models to the theoretical colloid 
chemist and to the biochemist, who may find the 
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catalytic properties of such materials to be of special 
interest. Finally, Prof. Davies said, the behaviour 
and use of ion in non-aqueous solvents is 
& subject overdue for development, and may result 
in laboratory applications of quite a novel kind. 

In the concludmg discussion Dr. Glueckauf stated 
that other work by Dr. Barker corroborated the 
findings of Dr. Kreasman on ion-exchange membrane 
potentials of alkali solutions. Deviations from the 
theoretically expeotéd potential slope, as yet un- 
explained, were, however, observed for calcium 
chloride solutions. Dr. J. D. Bu'Look, referring to 
Prof. Cassidy’s work and Prof. Evans's speculations 
on poasible biological analogues of electron exchange 
polymers, directed attention to naturally occurring 

o materials of this type. He cited, for example, sa ea 
an animal pigment which is a cross-linked pon 
of indole-5': Ó-quinone, mdividual unite of whioh 
should have different redox potentials, the overall 


` effect being a smoothing-out of the oxidation- 


reduction curve of the polymer. Natural melanin is 
bound to protein, formmg granules associated with 
various enzymatic activities. Dr. Bu’Lock suggested 
that one function of melanin and similar natural 

. products is to provide & suitable environment for the 
operation of enzymes by & kind of redox buffer 
mechanism. 


INTERNATIONAL SCIENTIFIC 
RADIO UNION 


HE tenth General Assembly of the Union Radio 
Scientifique Internationale (URSI) will be held in 
Sydney, Australia, durmg August 11-28. Of the 
previous nme meetings of. the Union, all have been 
held in Europe exoept the second, which took place 
in Washington in 1927. At the previous General 
Assembly of the Union, held in Zurich in 1950, Sir 
Edward Appleton was elected president of the Union 
‘and also ite delegate to the t body—the Inter- 
ational Council of Scientifio Uniong. The other 
offloers of the Union appointed at Zurich were: Dr. 
J. H. Dellinger (U.8.4.), Father P. Lejay (France) 
and Dr. D. F. Martyn (Australia) as vice-presidents, 
Prof. Ch. Manneback (Belgium) as treasurer, and 
Eng. E. Herbays as secretary of the Union, with 
headquarters in Brussels. 
The ecientiflc work of the Union is organized under 
seven commissions, the titles and presidents of which 
are as follows: (1) Measurement and Standard- 


- 


ixation, Dr. J. H. Delli (United States); (2) 
Troposphere and Wave pegedon. Dr. O. R. 
Burrows (United States); (8) Ionosphere and Wave 


Propagation, Sir vwd Appleton (Great Britain) ; 
(4) Terrestrial Atmospherica, Prof. H. Norinder 
(Sweden); (5) Radio-Astronomy, Dr. D. F. Martyn 
(Australia); (6) Waves and Circuits, Prof. B. 
van der Pol (Director, C.O.I.R.); (7) ‘Electronica, 
Dr. G. Lebmann (France). 

The British National Committée for Scientific 


Radio is o under the of the Royal 
Society as a constituent member y of the-Union 
Radio Scientifi Internationale. This Committee 
has nominated the following British delegation to the 


forthooming piane, assembly, the numbers of the 
commissions to which they are specially responsible 
being indicated in brackets: Sir Edward Appleton 
(preaident), Dr. W. J. G. Beynon (3), Mr. J. A. 
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Ratcliffe (4 and 7), Mr. F. G. Smith (6 and 6), Dr. 
R. L. Smith-Rose (1, 2 and Executive Committee). 

It is understood that Profs. 8. Chapman and 
H. 8. W. Massey will also attend the meeting in 
Bydney by special invitation. 

In accordance with established procedure, the 
various national committees will submit reporte to 
the General Assembly reviewing the advances made 
within their own countries in each of the flelds of 
research indicated by the seven commismons. As the 
resulta of this work may have an important bearing 
on associated scientific flelds and also on the practice 
of radio communication, the Union is represented on 
several other international scientific bodies and also 


on the appropriate study groupe of the Comité Con- 
sultatif ternational des Radiooommunications 
(C.C.l.R.). This t forms a very batis- 


factory liaison whereby the fundamental problems 
confronting the practical radio engineer are brought 
to the notice of the astronomer, meteorologist and 
radio-physicist, and whose results can be quickly 
applied to communications technique. 


BRITISH CAST IRON RESEARCH 
ASSOCIATION 


By Dr. J. G. PEARCE, O.B.E. 
Director 


A UET E ieee ee reece ce 
Cast Iron Research Association was reached on 
July 2 when the president, Dr. J. E. Hurst, formally 
opened some extensions additional to those previously 
reported (Nature, 166, 261; 1950). These include 
chemical and spectrographic laboratories, sands 
laboratory, heavy stores, and accommodation for 
operational research, development, and work on 
foundry atmospheres. A fuels and furnaces building 
ig under construction. 

The spectrographic laboratory houses a quanto- 
meter, an American direct-reading spectrograph, 
which is channelled to permit estimations of twelve 
alementa occurring in the cast iron alloys, and which 
iB expected to record the elements spectrographically 
letermined in normal material within one minute. 
Ihe instrument comprises a high-precision sourte 
unit built to reproduce almost any type of electrical 
discharge, a spectrometer measuring through & 
photoelectric cell system, and a console recording the 
photocell current through an eleotronio . The 
use of the instrument was demonstrated, although it 
is not yet fully calibrated. The technique for the 
pootrogra hio determination of elements in cast iron 
mas p lighed by the Association in 1948, its appli- 
sation to the leas common elementa in 1949, and to 
joundry slags in 1952. It is anticipated that it may 
oe possible to determine both carbon and also 
phosphorus (not usually determinable by spectro- 
graphic Papen the only element of those normally 

i t is still incapable of spectrographio 
determination being ir 

It 1s not practicable to review in detail the whole 
of the work accomplished and in progress; but some 
ndication of ita scope is given by the fact that during 
ihe past two years the Assocation’s Journal of 
Research and Development has published seventy-nine 
ports, including reporte presented to & number of 
‘onferences held for members during this period. 
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The establishment of practical E 
since 1948 for producing nodular graphite in the 
as-cast state by means of cerium or ium is 
now a matter of history. Certain diti culties in 
effecting perfect nodulization by magnesium, thought 
to be due to interfering elements, have now been 
resolved. The Association has established the gub- 
versive elementa concerned, the range beyond which 
they are troublesome, and that their ill effects can be 
removed by the use of cerium in conjunction with 
magnesium. The Association's research manager, 
Mr. H. Morrogh, has recently received the McFadden 
Gold Medal of the American Foundrymen's Society 
for his work in developing nodular graphite iron. 
These proceeses have resed very difficult analytical 
problems for both the chemist and the spectro- 
grapher, on account of the very small amounts 
concerned, not only of the elements used for securing 
the nodular structure, added and residual, but also 
of the interferng elements. The vacuum fusion 
method is employed for the determination of 


gases. 

An investigation into the fluidity of cast iron has 
been completed, and active work is proceeding on 
the vitreous enamelling of cast iron, on chilled irons, 
and on shrinkage and porosity, these latter defects 
being studied with the aid of gamma rays. 

In the field of moulding sands, the emphasis 
has moved to a study of the properties at elevated 
temperatures, at which, of course, they are used in 
practice. Special apparatus has been acquired for 
this purpose from the United States, and the Aseocia- 
tion has designed and built its own &pperatus for 
evaluating the stress-strain characteristics of sand 
aggregates, both at ordinary and at elevated tem- 
peratures, and has already related the resulia to 
certain common defecta due to sand. High-frequency 
heating is used for giving temperatures required before 
the sand bond can be affected by the heat. The 
property known as 'flowability' is being studied, and 
considerable work has been done on the use of 
synthetic resins as bonding materials. These reeins 
are used in the shell-moulding process, which has 
excited considerable interest in foundry circles, the 
normal mould bemg replaced by a thin shell of 
resin-bonded silica sand. 

Progress has been made on the study of foundry 
atmospheres, particularly with reference to the 
presence of toxic gases and the measurement of dust 
and dust movement; in particular, the conventional 
system of hood-extraction used on pedestal grinders, 
commonly used in foundries for cleaning castings, 
has been shown to be entirely inadequate. A demgn 
has been evolved by the Association, involving the 
use of high-velocity air streams above and at the side 
of the working area, using lees power than the normal 
system, and keeping the breathing rone of the operator 
clear of dust to a remarkable degree. Co-operation 
with manufacturers is being arranged. 

The Operational Research Team set up in 1950 for 
visiting foundries with the object of recommending 
steps for promoting production efficiency has now 
made more than two hundred visits and collected 
considerable information. The iron:founding industry 
is operating in the United Kingdom at a record level 
of output, approaching 4 million tons of iron castings 
per annum, employing 150,000 people, and the output 
per man per annum has increased materially in 
recent years, by some 28 per cent since 1945 and 
some 18 per cent since 1948, in spite of difficulties 
relating to raw materials and personnel. 
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LACE RESEARCH ASSOCIATION 


NEW CENTRE AND LABORATORIES 


HE new centre and laboratories of the Lace 
Research Association’ at Glaisdale Drive, Bil- 
borough, Nottingham, were formally opened on 
May 15 by Sir Cecil Weir, and after the ceremony a- 
large number of members of the Association -and 
Pur seas inspected the work being carried out in 
ratories. 
Phe le aney of Greed Bella ura adul Duk 


surrounding districte; all types of lace are manu- 
factured there, but centres are aleo to be found near 
Kumarnock in Sootland, where the product is lace 
furnishings, and in the west of England, where plain 
nete are made. There are very few large firma, the 
industry consisting in general of small unit firma, 
some three hundred in number, and thb average size 
is of the order of ten machines. THe working force 
varies between ten and fifteen thousand employees, 
ef which, compared with the other textile industries, 
& very high proportion is made up of male workers. 
The conversion value of lace fram the raw fibre to 
the finished fabric is exceedingly high ; the trade is 
worth £10-15 million a year and is concentrated 
mainly on the export market, certain sections 
exporting as much as 98 per oent of their products. 

The industry consista of six te branches 
manufacturing the following types of product : plain 
net section—all types of plain and figured nets, 
including drees nets, tulle, mosquito nets, sand-fly . 
netting, ete. ; leavers lace seotion— fanoy laoes, hair 
neta, veilinga, trimming laces, eto. ; laoo furnishings 
section—curtains, table and bed eto. ; 
warp lace section—lace produced on & multi- ‘thread 
warp lace knitting-maahine; barman  section— 
narrow lace and braiding ; and embroidery section— 
pettern lace produced on  multi-needle ‘schiffli’ 
machines, either on a base of plam net or on & 
dissoluble fabric. Nearly all the common textile 
fibres, both natural and synthetic, are used, or can 
be used, ın the industry, but the principal fibre 
is, of course, cotton. An important subsidiary 
part of the industry is that concerned with the 
dyeing, dressing and finishing of lace; these opera- 
tions are confined to a small number of firms which 
have the necessary specialized skill, experience and 
machinery 
i The bullding of lace machmes 18 a nghly spomalsed 
branch of engineering, and Nottingham is naturally 
the world centre. In general, the machines are very 
large, those in the leavers section of the industry 
being of the order of 200 if. in width, while in the 
lace section theré are several producing 
lace of up to 480 in. in width. 

The idea of setting a research organization for 
the lace industry was mooted in 1048, and in 
March 1044 & research committee was formed by the 
Federgtion of Lace and Embroidery Employers’ 
Association. From this development a Lace Feder- 
ation Research Council was started, which was 
recognized by the Department of Scientific and 
Industrial Research as a greni-earning body, and a 
small research staff was assembled in temporary 
premises in Nottingham. After further discussions 
with all the interested trade bodies, it was decided 
to take advantage of the Industrial Organization 
and Development Act and to raise money for the 
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formation of a research organization by means of a 
statutory levy from all the manufacturing sections of 
the industry. The Lace Research Association was 
finally incorporated in October 1949, and took over, 
in expanded form, the functions of the Lace Feder- 
ation Research Council. The Association is financed 
in part by the proceeds of the statutory levy, in part 
By peste tone and m port by soverument graat 
based on the income Generally 

zu i tery eel cupping by hehe ls, an 


ita to basic inoome is of the order of £17,000 a 
year. ’ 
The new of the Association consiste of 


administrative and laboratory spece amounting to 
approximately 3,800 sq. ft. The front portion oon- 
tains the library and council room, director’s office, 
ndm office and textile-testing room. In the 

ratory wing are physics and chemistry labor- 
atories, & dark room, engirieermg workshop, oper- 
ational research section, store rodms and offices, and 
a amall canteen and kitchen; this wing ig built so as 
to allow for future expansion, the partitioning being 
easily altered, and running below the main corridor 
is & trench all the necessary services, with 


To the rear of the site is a separate b 

floor space of 2,000 sq. ft. which holds 
n&rrow-width lace machines and certain auxiliary 
equipment, and in which imental and develop- 
ment work on the production side may be under- 
taken; this building is well insulated and 1s electrically 
heated with thermostatic control to maintain a steady 
temperature. The research work in the laboratory 
wing has up to now been chiefly concerned with two 
problems. In the first, & new of del ands 
string known as 'Laore' string has developed 
which does not change appreciably in length with 
varying humidity (caused by changes in the weather). 
These strings are of high-quality linen thread and are 


different length, a certain percentage change due to 
variation in the hymidity will cause different overall 
changés in length and the pattern will be distorted. 
The new string has now bean in service on a number 
of machines for some time and is proving highly 
oe The other research development has been 
roduction of a new lubricant in place of the 
red graphite normally used for lubricatmg the 
godere graphite normally ed for Graphite has 
the disadvantage that, being black, it causes con- 
siderable dirt in the factory and soils the lace. A 
new lubricant, the composition of which is at present 
a secret, has been developed which allows the 
production of fabrics which are quite white. 
i irit exista 
. C. Mao 
Callum as director of research and secretary of the 
Association, and the University of Nottingham. 
Three Nottingham easors serve on the council.of 
the Association, an one of them, Prof. L. F. Bates, 
is vice-chairman of the Research Control Committee. 
Relations are also maintained with the Nottmgham 
and District Technical College. This co-operation 
between the research organization of an industry that 
has & very strong regional background with the 
educational and E services of that 
region is certainly & very featyre of the 
Association, and it augurs Tut or the quality of the 
scientiflo and technical work that can be expected 
from the new laboratories. 
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LETTERS TO THE EDITORS 


The Editors do not hold themselves responsible 


for opinions expressed by their correspondents. 
No notice is taken of anonymous communications 


> 
New Procedures for Resolution of 
Racemic Substances 


ExorrrT for Pasteur's original procedure of 
a by a te e E ewe 
for the preparation of substances in optically active 
form on the use of a dissymmeiric substance 
10 one of ita enantiomorphous forms or on the applica- 
tion of some di etric influence. A recent 
extension! of tbe hand-sorting process does not 
require the use of d- or i-materials or sortmg of 
crystals by enantiomorphous faces. It has been 
applied only to trithymotide, & substance of molecular 
constitution lately elucidated’. A second extenaion 
now applies to a range of substances. 

In the first method, & racemic substance forms a 
crystalline molecular compound with an optically 
tnaoties substance. The van der Waals forces that 
normally hold the d- and i-molecules together as a 


crystalline raceamate are overcome in & t 
involving the second component. Instead of dl there 
crystallize from the solution MI and Md, where M is 
the optically inactive substance. This has been found 
with trithymotide, which forms a series of molecular 
compounds 20,,H440,.M, where M may be benzene, 
chloroform or & variety of other substances. 
Most of these mol compounds are spontaneously 
resolved. 

The optical activity is demonstrated by the growth 
of one large crystal or an equivalent crop of crystals 
all derived fram the same seed. No enantiomorphous 
faces develop; but the crystal is known from X-ray 
diffraction expermmenta to belong to an enantio- 
morphous group and to contain trithymotide 
molecules af one band only. Its solution rotates the 
plane of polarization of light. The trithymotide 
raoemizes rapidly in solution, and therefore the slow 
growth of a single crystal or homogeneous crop may 
be controlled so that all the trithymotide is re- 
moved in the d- or l-form, depending on the nature 
of the seed. Similar resolutions, not necessarily 
accompanied by racemization, may be expected. 
wee a dl-gubstance forms a crystalline molecular 

und with an optically inactive substance, d- 
a molecules may enter in equal numbers into the 
structure, and in this case it will not be_resolved ; 
but since to form any molecular compound the 
normal mode of union of d- and l- must be disturbed, 
the chance of spontaneous resolution is increased. 
Any molecular compound that a dl-mixture may 
form therefore seams more likely to be spontaneously 
resolved than ita mt substance. 

The second od is suggested by the behaviour 
of trithymotide described above. The closely related 
crystal structures of ita molecular compounds con- 
tain as the second component such varied molecules 
as carbon disulphide, benzene, ethanol, n-propyl 
iodide or chloroform, and retain this sometimes 
volatile component very tenaciously. In this they 
resemble the clathrate type of compound’, and the 
structure must consist of an arrangement of tri- 
thymotide molecules enclosing & set of cavities. 
Whether these spaces are closed or open and whatever 
their precise form may be, the surrounding mole- 
cules, which are all d- or all l- in any one crystal, 
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impose on the cavities a form which is not identical 
with its mirror image. If, therefore, trithymotide is 

from a solvent which is iteelf a di-mixture 
and forms with it a molecular compound similar to 
those discussed above, the cavities of any one crystal 
will enclose preferentially the d'- or i/-form of solvent 
molecule. -Any process for i the d- 
and Ii-trithymotide should separate d’- and V- 
simultaneously. 

The process has been applied to resolve secondary 
butyl bromide. In one experiment & single crystal 
was grown and m others homogeneous crops were 
developed from a single seed crystal by repeated 
division and growth. The crop when dissolved in 
chloroform showed & large — rotation due to tri- 
thymotide. This decayed rapidly through racemiza- 
tion and left & much smaller permanent — rotation 
due to the secondary butyl bromide. 

With trithymotide the method is applicable to a 
Tange of substances; but it may be expected to fail 
with molecules which are too large for the cavities. 
It could be extended by the discove of substitutes 
for trithymotide. Where it is applicable this method 
of resolution has advantages that may be of import- 
ance. Ohief of these is that no chemical reaction is 
involved m the process and no of configuration 
can occur. Since sorting is on the of molecular 
shape and space sa liga only, there is no neéd 
for a reacting group in the molecule. It could, for 
example, be epplied: to paraffins. By suitable modi- 
fication very small amounta of material may be 
separated. The optical rotation imitially observed 
when & of the molecular compound is 
dissolved is due to the trithymotide, and may be 
hundreds of tomes greater than that of the resolved 
substance. Observation of the sense of this initial 
rotation therefore will provide a means of sorting a 
quantity of material too small to show its own rota- 
tion. Still &maller amounta t be handled in mix- 
tures with a carrier solvent. If both carrier and solute 
enter into the molecular compound formation, sorting 
by any process should resolve the rare constituent 
which occupies a few of the cavities. In the special 
case where the carrier solvent is d- or l-, only one 
of the enantiomorphous crystals can develop and no 
sorting is necessary. From one known absolute con- 
figuration of a molecule that is enclosed by trithymo- 
‘tide, and a detailed structure determination, it is 

le in principle to determine the absolute con- 

tion of the cavities corresponding to each 
enantiomorphous form of the crystal. These being 
known, the absolute co ions of some other 
molecules could be from observation of the 
form of trithymotide with which they combmed to 
form the molecular compound. 

Both the methods show how spontaneous pro- 
duction of unequal amounts of d- and Lforms can 
occur, and illustrate the preferential incorporation of 
one form in & growing structure. It is poamble that 
somewhat similar processes may be responsible for 
the origi dissymmetry in the chemistry of living 
matter and for ite perpetuation. 

H. M. POWELL 


Laboratory of Chemical Orystalography, 
University Museum, 
Oxford. 
May 20. 
N 
Ta k rp tenis AL, ade reference (3) footnote, and 


Bc Gilbert B., and Ollis W. D., J. Chem. Sos., 


* Powell, H. M., J. Chem. Sec. 61 (1018). 
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Natural Moisture-content, Porosity and 
Compaction of Clayey Deposits 

Ir seems desirable that attention should be directed 
.to the very discordant figures for porosity (or void- 
ratio) of clayey sediments that are yielded by the 
two different methods of determination that may be 
adopted, namely, by direct méesuremenb or by 
calculation from the natural moisture-content. I 
cannot but think that the discrepancies must have 
been commented on during the past two decades as 
knowledge of natural moisture-contenta steadily 
grew; but my inquiries have failed to produce any 
reference to & published discussion of their implioa- 
tions. 

In the following paragraphs the symbols m and n 
are those used in geotechnical (eoil-mechanics) lab- 

' oratories, m for the natural moisture-content ex- 
preased as grams of water per 100 gm. of solid dried 
to constant weight at 105—110? C., and n for the 
porosity calculated from m and expreesed in the usual 

as the percentage of the total volume occupied 
by voids. The symbol P is retained for the porosity 
determined directly by the standard methods. The 
void-ratio 6 is the volume of voids to the volume of 
solid: 

The evaluation of m presents no difficulties; but 
precautions are necessary to ensure that the sample 
when tested are as nearly as possible in their natural 
‘undisturbed’ condition (in the engineering sense). 
Weathered or obviously fissured samples are rejected. 
Sediments lying below the ground-water table are 
known to be, with few exceptions, saturated down to 
& considerable depth, although the limit is 
in doubt. All the samples here referred to came from 
this zone of saturation. 

A small but representative selection of values of 
m, n and P for same British clayey sedimenta is given 
in the accompanying table. 


-* LI P 
Pleistocene bedded clay 50 57 per cons 31 per cent 
weit £ —— 5  # 
Upper Gault 29 44 124 
Jurassic, Lins 23 37 24 
Triaso, Keuper 12 24 12 
Coal measures, shale 18 26 10 


By way of contrast to the discordant values shown 
in the last two columna, the results for n and P in 
the case of a fine-grained calcareous material such 
as the Upper Ohalk reveal no cy. The 
mean of a number of values obtained by different 
~ investigators with samples from various parts of the 
country is-closely 44 cent for both n and P. 
Te will be ‘Obesead thai hi dure falls into site 
appropriate place in the ce, between the 
Terti clays and the Gault, in the oolumn for n, 
but not in that for P. 

Since the determinations of m and P for sediments 
from other Euro countries and from America, 
so far aa I have able to trace them, are of the 
same order of magnitude, horizon by horizon, aa 
those listed in the table, and since the procedure 
followed is similar, there seems no escape from the. 
conclusion that the standard method of 
determining porosity is nob suitable for ern 
con an appreciable quantity of clay. It is not 
feasible to allow sufficient time in the laboratory for 
the restoration of the structure which previously 


existed in or around the olay-mineral lattices | 


but which was destroyed when the samples were 
dried. 
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It should be noted that the volume-shrinkage 
caused by drying of the test-specimens seams to be 
inadequate, at least In most casés, to account for the 
difference. Even if it did so, the objection to the use 
of the low P values still remains. 

That such low values should have been recorded 
for P MEL not surprise those familiar with 
the physical changes in clayey materials (for example, 
loss of plasticity, lowering of liquid limit, increase: 
of grain-size, eto.) produced after even short periods 
of air-drying. , 

The poroeties vary, of course, according to which 
particular olay-mineral species is dominant. In due 
course, we may hope to compile a table for each 
dominant species. The few figures that are available 
for montmorillonoid clays indicate that they will fall 
into & separate series with values of n much higher 
(as their swelling capacity would suggest) than those 
in the.&bove table. Paasing reference may also here 
be made to the bowen d low porosity of boulder 
olay, first discovered by H. O. Barby and ascribed 
by him to exceptionally Goes possibly 
by ice-load. The determmations of m have confirmed 
his observations. An & figure for m is 15, 
whence n is 28 per cent, Sorby’s value for P being 
24 per cent. The discrepancy here is smaller than in 
the case of the other clays mentioned, possibly 
because of the very different mimeralogical composi- 
tion, the quantity of silt and rock-flour in the matrix 
being usually considerable. 

From the values of P set out in the table, and from 
other similar direct determinations by the standard 
methods (for example, on air-dried cuttings from deep 
well ing) the void-ratio e appears to be only a 
third to a its true value as calculated from m. 
If additional records confirm this, many inferences 
that have been drawn from the erroneous figures for 
e will need to be revised, and calculations relating 
to depth of burial, gravitational , oom- 
paction, bulk-density and volumes of sedimenta may 
require substantial adjustment. 

Many other pape o Sd are preeented by 
the records of m that have already accumulated. 
Binoe these are all too few, however, it ia to be hoped 
im secs ee dan d And 

for collecting and testing clayey sedi- 


manta at present afforded by numerous 
undertakmgs and programmes of exploratory iy 


other borings distributed widely throughout Great 
Britain. 
P. G. H. BOSWELL 


Prominence Activity and the Sunspot 
Cycle 

Tuma relationship that existe botween the distribu- 
tion and frequencies of prominences at the limb of the 
sun and the sunspot cycle has been discussed by 
several workers". The most outstanding feature is 
the existence of two distinct rones of prommence 
activity in each hemisphere. The low-latitude zones 
extending from the equator to about 50° are always 
present, although prominence activity m these zones 
is least at the epoch of sunspot minimum. The high~ 
latitude zones have a different life-history. Promin- 
ence activity in these zones eee aan and 
becomes quite inconspicuous shortly after sunspot 
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maximum. About four years thereafter, a centre of 
activity develops at about latitude 45°-50°. The 
activity undergoes a rapid increase and at the game 
time the prominences extend to higher latitudes. The 
high-latitude zones become fully developed at the 
epoch of sunspot maximum. 

Photographic observations of solar prominences in 
the K lne with the spectroheliograph were oom- 
menced at Kodaikanal in 1905. The material avail- 
able up to date covers four sunspot . The 
Kodaikanal data for the period 1905-14 have been 
disoussed by Mr. and Mrs. Evershed, while the data 
for the period 1905-28 have been discussed by W. 
Moes. Half-yearly summaries of prominence observa- 
tions are published in the Bulletin of the Kodaikanal 
Dbservatory. 

From the mean daily profile areas of prominences 
:omputed for each 5° latitude zone, I have prepared 











the accompanying diagram, which brings out strik- 
ingly the relationship between prominence activity 
and sunspot cycle during the period 1905-50. The 
contour hne are drawn at intervals of 50 x 10- aq. 
min. of aro of prominence area. Regions of maximum 
activity are marked H, and those of minimum activity 
L. There 18 some resemblance between this di 
and the well-known ‘butterfly diagram’ of Maunder. 
Attention may be directed to an interesting point 
brought out by this diagram. It is well known that 
the sunspot maximum of 1947 ia one of the highest 
on record. However, prominence activity has been 
much lees during the latest penis) cycle as com- 
with the two previous cycles. The diagram 
also shows that the region of most intense prominence 
activity on the sun occurs at about latitude 50°—55° 
in both hemispheres some three or four years before 
sunspot maximum. 
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A detailed discusion of the resulta of 
observations made at Kodaikanal taring 1905—50 
will be published in the Buletin of the Kodaikanal 
Observatory. ; 

R. ANANTHAKRISHNAN 


Solar Physics Observatory, 
iy) 


Kodaikanal. 
Dec. 31 

1 Ricco, Mem. della Soo. daph Ital., 90, 135 (1801). Lockyer; 
a te On dee ta ta 
Cain. Foai, N Oteers 8, 1 (1023). Booohino, G., 
em. R. Ost. ; Arosiri, 51 7 (i983): Mom, W, Ann. Sol. 
Phys. Obeers., n HE 8, 110 Quo D'Azambuja, M. and 

Mme. L, Awa, Odeers. Peru, 6, 7 (1948). 


m, = p mo = h[msor, = h[myor, (0-4). = 
my di / 137 e = 210-6. (1) 
Thus the first rotation level compares with the first 
meson mass 212 my. 

The mass of the n-meson requires rg = jr, This 
is true for a disk. The non-relativistic eigenfunction 
P: consista of a section through tbe axis. In the 
-extreme relativistic region it will contract and may 
indeed degenerate into a disk rotating about an 


Levels with k>1 are not impoemble. But it 
seams that the observed higher meson masses can 
be ap i better by io relations. 
These can be derived, for example, if one assumes that 
a sphere with radius r, can contain n rotatora in a 
row, with radius rx = r,/n. Aocording to (1), -one 
rotator with radius ra has & mass nm,. This leads to 
a total mass Ma = nim, if all n rotators are of the 
same kind (rg = 0-6939e& or rg = jr& and k = 1). 
One obtains the following masses : 
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The radius r, can be interpreted as the range of a 
force with a potential steep enough to balanoe the 
centrifugal foroe due to rotation. 

Though the present rotator scheme can represent 
only & simplified picture of the true eigenfunctions, 
tt already gives the masses of the u, x, V, t and 
x-mesons and has features ( try characters, 
eto.) which should be cobain Ge final theory. 


These resulta were reported origi at the Bristo. 
Conference on Heavy Mesons, during Decembe: 
18-20, 1951. n 


K. M. GuaamsHurwHh 
(I.O.I. Research Fellow in Physics’ 


Department of Natural Philosophy, 


University of Glasgow. 
Jan. 28. 
10° O., Phil. Mag., 42,1082 (1051). Fowler, P. H., Menon 
- M. Gan, T. 67 and à; ibid., 48, 1040 (1081) 
ue aa , K. H.„ Butler, 0. O., and A 
ibid., 48, 1118 (1061). Powell F. O., Bristol 
18-2), 1961. 


i Wr R. B, Waniass, B. D., and Alford, W. L., Phys. Hes 
, 843 (1951). : 
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Evidence for Nuclear Shells from Ato mic 
Mass Measurements 

Tse successful manner in which the e-partiole 
model of the atomic nucleus has accounted for many 
nuclear properties is well known to those who follow 
developments in nuclear physics. This model, which 
Pictures nuclei as constituted of shells of protons and 
neutrons, predicta that closed shells should be exoep- 
tionally stable configurations. Both experiment and 
theory (in that order) have indicated that such closed 
shells oocur! with 2, 8, 20, (28), 50, 82 or 126 protons 
or neutrons. In addition to these primary ‘magic 
numbers’, there are predicted a number of secondary 
ones, marking the closure of sub-shells; but the 
location of most of these is debatable. It ia to be 
expected that certain mass effects are associated witt 
the cloaing of these nuclear shells, and it is with 
this subject that the present commumication it 
concerned. 

For some time we have been making mass 
graphic measurements of the masses of many of the 
heavy nuclides, with the view of studying the gros 
features of the binding energy per nucleon curve 
Descriptions of portions of this work have appeared 

in the literature. We 


P Pe Phe P P ing this 

"URN Bie Ti Tae Aa fab Gir Gm DM EN E Leer eie 
a SS wg n T E "X 0^ Yi i the significant resulta o: 
. our investigations t 

The are called Pam. The first index date, some of which are based on unpublished work 


specifies the number of rotators contained in the 
sphere ; the second suffix indicates how many rotetors 
possess f, The same principle allows me 
angle (called A), or of four in & tetrahedron (T) 
within a sphere of radus fe i 

The first seven levels of this schame seem to have 
been obeerved!. F, with the mean of P, 
or T, (Teg = 2,183 my). x; = 1,510 or 1,550, acoord- 
ing to Von Friesen. The observations by. Leighton 
et al. can be taken as further evidence for masses 
Pro Pas and As). n . 

Tnoidentally, the proton mass can be obtained if, 
two rotetors of the system A,, gyrate around a 
twofold axis. This gyration may, as in 
ortho-hydrogen, stabilized by spin symmetry. 


while others appear only when the date are examin 
$n toto. . 

In the accompanying graph, the binding energ: 
per nucleon is plotted against mass number fo 
approximately 115 of the heavier stable nuclida 
(Z > 21). About half these values have been obtain 
mass spectrographically, while the remainder hay 
been computed from these using disintegration 
transmutation and microwave absorption data. Or 
this plot the completion of a nuclear shell should bi 
indicated by a sudden change in the slope, in keepin 
with the view that a oompleted shell representa ar 
exoeptionally stable configuration to which additions 
nucleons are rather loosely bound. The fact tha 
such sudden changes in slope are found experiment. 
ally can be seen from the graph. Attention will now 
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» directed to certain of these breaks in the curve 
which have special significance, : 

(1) There is the well-known break in the curve 
yoourring at Pb, presumably due to the comple- 
ion of the 82-proton shell and the 126-neutron shell. 
Che change m nuclear stability m the lead ion 
vas observed’ by Dampeter many years ago is, 
of course, borne out by the fact that all nuclides 
ieavier than Pb'*, with the single exception of its 
aeighbour „Bife, are radioactive. : 

(2) Clearly shown is the sudden break in the 
egion of mass 90, which is to be attributed to the 
logure of the 50-neutron shell. This sudden change 
n slope appears to occur at Sr; - 

(3) There is an unmistakable break in the 82- 
ieutron region, probably located ab Mon 

(4) The stabilizing effect of the 50-proton conflgura- 


ion has & pronounced effect on the curve, giving 
ioe. to a doinita lateau which breaks off at or in 
ihe neighbourh of , Sn». À 


(5) The maximum of the curve occurs dt „Nisi. It 
nay or may not be significant that the maximum is 
ooated at this particular isotope of nickel, but’ it is 
most certainly significant that it is an isotope of 
iickel, the proton number of which is 28. 

These five features of the curve of binding energy 
er nucleon against mass number for the heavy masses 
ire now well authanticated. In addition to these,-as 
xn be seen in the graph, there are suggestions of 
athar fine structures which' need more careful study 
and, also, there are several unexplored regions. It 
8 gratifying that the present results are concordant 
with the predictions of the single-particle model. 
[hey should be useful in determining the itude 
of the closed-shell contribution to the stability of 
the nucleus. 

It should be noted that A. O. O. Nier and his 
gro t the University of Minnesota and B. A. 
Gondsmit and his group at Brookhaven have 
measured‘ many heavy atomic mases in the past few 
months. The agreement between these recent results 
and ours is generally satisfactory. The &ocompanying 
zraph, however, is based, so far as the masa spectro- 
yraphic work is concerned, on measurements made 
n our own laboratory. This set of values is more 
dkely to be internally consistent than one oom- 
pounded from several sources and, also, for a large 


^ 


NATURE : 


159 


number of the nuclides shown in the graph, our 
masses are still the only ones available. Š 
Haner E. DuockwokTH 


ent of Physics, 
cMaster University, 
Hamilton, Ontario 
April 25 
1 , M. G. Dee Rer, 74 T35 (104). axel, Tensen and Bote 
Tes e ua eant td em toS 
(1949). Mayer, M. G., PAys. Ren, 75, 1060 (1940). 
* Duckworth, H. H., and HL A. Pk. Ree. 78,170 (1050). 
EL, J 8 Woodeock, 
Duckworth, H. B., Johnson, 5 x d c 


“Collins, T. O., Mer, A. O. O., and J W. H., Phys. Rev. 85, 
T20 1968), and to be published. Haye . H, Richards, P. I., 
and & 8. A. ow, Res 8 4 (1061), Richards, P, 1, 
Hays, H. B, and Goudam!t, B. , 8&, 630 (1052). 


Polarization Fleld and the Acoustic Modes of 
Oscillation of Alkali Halide Crystals 

In a recent paper!, the frequency of the principal 
lattice oscillation of an alkali halide crystal, in which 
the lattice of the alkali ions oscillates with reapect 
to the lattice of the halide ions, was calculated on 
the basis of the simple Born model. It was found 
that the electric polarization of the crystal that 
aocompsnies this oscillation leads to a polarization 
fleld of the Lorentz type which tends to increase the 
relative displacement of the two lattices and has thus 
a marked influenoe on the principal frequency. 
Microscopically, this polarization may be regarded as 
due to «mall dipoles located at the lattice pointe. 
Because of the small amplitude of the oscillation, 
these dipoles will be practically point-dipolee, and 
aince they are also cubically arranged, the polarization 
field will have just the Lorentz value, namely, 41/3 
time the polarization per unit volume. (Indeed, 
this appeara to be the only case where the conditions 

ted by Lorents for obtaining the factor 45/3 
are rigorously satisfled.) 

The important part which the polarization fleld 
plays in determining the resonance frequency of the 
crystal is indeed to be expected from other con- 
siderations. Let us consider, for example, the di- 
electric constant of the crystal, and confine attention 
to the contribution from the relative displacements 
of the positive and the negative ions, as distinguished 
from the electronic polarizations of the ions them- 
selves. Then the effect of the polarization feld on 
the dielectric constant may be taken into account 
in two Alternative ways. We may regard the effective 
fleld that produces the polarization as consisting of 
not only the ‘field in the medium’, but also the 
polarization flald, in which case we obtain a formula 
of the Lorentz type: 

Ke —I1 = 0/8 (1) 
Kota 7 aot’ 


in which Q; is nof the resonance frequency of the 
crystal but a certain hypothetical frequency which 
the orystal would have, had there been no polarization 
fleld to affect it. Resonance will occur when the right- 
hand side of (1) tends to unity, that is, when 


o! — oi = OF — 0/8. (2) 


' relations connecting the velocities of 
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Alternatively, we may regard the effeot of the 
polarization field as oo wholly to changing the 
hypothetical frequency Ny to the actual resonance 


frequency wr of the crystal, in which case we obtain 
the Drude formula: . s 
a 
Ke: pie ae NN 
e-1-57 4, (3) 


in which O has the game value aa in (1). 
The relation between the two frequencies e, and 
fl may also be expressed in the form: 


Ot = ot (EEA, (4) 
or more generally, 
Ae —o* = (ot — an (EE), (5) 


The acoustic modes of oscillation also lead to a 
finite polarization of the crystal, since the amplitudes 
of the two ions are in genéral different, as a result of 
the difference. their masses. Though the polariza- 
tion now is much amaller than in the optical oecilla- 
tions, the resulting polarization fleld is still compar- 
ablé with the fleld due to the electrostatic and the 
repulsion interactions between the ions displaced by 
the acoustic wave. . 

We ‘have studied the effect of this polarization 
fleld on the low- ency acoustic oscillations in 
detail, and we find that the polarization fleld affecta 
considerably the relative amplitudes of the two iond, 
but their frequencies remain completely unaffected 
by it (unlike the optical frequencies). This is very 
satisfactory, since otherwise the well-known Christoffel 
pagation of 
acoustic waves in the crystal with rta ic constanta 

Note added in proof, June 30. Detailed investiga- 


tions an the effect of the polarization field on the. 


acoustic. modes of oscillation have since been pub- 
lished (Krishnan and Roy, Proc. Roy. Soo., A, 210, 
481 (1951) ). 

K. B. KRISHNAN 


8. K. Roy ^ 
National Physical Laboratory of India, 
New Delhi. 
Jan. 6. - 


! Prec, Hoy. Soo., A, 807, 447 (1961). 


Direct Calculation of Viscosities óf 
: ' „Liquids © 5 
IN my viscosity equation for liquids’: 
ANG ^ 
n = Pam (papers: P1091 yP NART). (1) 
7 is viscosity, V is molar volume, y is surface tension, 
T is the &beolute temperature, À is Planck’s constant, 


N is the Avogadro number, R is the gas constant and . 


b is the volume occupied by the molecules in the 
liquid state per mole. It was shown that b ms 0-83 
Ve, Ve being the molar oritioal volume, and that b 
was a function of temperature. It appeared to me 
that a direct calculation of viscosity was possible if 
only b could be obtained by a method not involving 
viscosity, as all other values on the right-hand side 
of the equation could be independently obtained. 
Applying the equation to benzene and carbon 
tetrachloride, which have widely differmg chemical 
constitutions, gives results shown in the accompany- 


` 


-NATURE 


July 26, 1952 von 170 














Temperature y-b "Debe. Neale 
Benrene fe 
0 9 386 900x170*| 8 IT 
10 949 | 7-57 T 
20 9 66 647 6-50 
30 9-55 501 5:68 
40 9-58 402 4-05 
50 9 64 4-86 438 
60 9:54 3 89 3-90 
70 9 48 3-60 3-50 
Mean 0 52 . 
Carbon tetrachloride = 
715 713 119x10?| 1:17x10^* 
21:21 717 0 95 0 94 
x 35:21 721 0 79 0-70 
49-51 7:20 0:68 0-66 
62-87 7 22 0 57 0-57 
74 10 7:25 0 50 061 
Mean 7 20 











ing table. These indicate that although b and } 
are both functions of temperature, (V — b) is prac 
tically independent of temperature. An analogow 
constancy of (V — b) values is obtained with otha 
normal liquida such as chloroform (8:87), carbor 
disulphide (0-88), etc. The necessary data for com 
putetion have been taken from the Internationa 
Critical Tables, any data not directly recorded there 
having been calculated from reliable formule giver 
in the same Tables. The constancy of (V — b 
observed here is rather surprising in view of the fact 
that it is contrary to the existing views about th 
behaviour of liquids. Perhape the term (V — b) as 
used here is an oversimplified expression, whict 
should await further clarification. 

-The -next step is to compare values of V — l 
obtained from my equation with those obtained by 
other methods. A good review of various method: 
for estimating free volumes in thé liquid state has 
been given by Fowler and Guggenheim’. From th 
coefficient of thermal expansion and the compress 
ibility, for a large number of liquids with non-pole 
molecules’, V — b ~ 8 c.c.[mole. Such values arn 
in good agreement with those obtained from my 
equation for benzene, carbon tetrachloride anc 
ehloroform?, but not for carbon disulphide. 

From the formula given by Lennard-Jones anc 
Devonshire? and its analogue by Eyring and Hirsch 
felder*, Fowler and Guggenheim? give for chloroforn 
at ordinary temperatures, as a typical ican 
V — b ~ 0-44 0.0./mole. This value is considerably 
lower than that obtained either by my equation o: 
from the ratio of the compressibility and coeffimen: 
of thermal ion*, But, for carbon disulphide 
for which V*" is not much different from that fo 
chloroform, the value of V — b from the formul: 
under consideration is in good agreement with tha: 
from my equation. - ; 

Fowler and Guggenheim? describe another metho 
of estimating free volume from the vapour pressure 
choosing chloroform at its boiling point as a suitabl 
illustration, they find V — b ~ 1 o.c. 

Eyring e£ al.* utilize the velocity of sound in liquidi 
to obtain the free volume by a formula which gives 
for benzene at 15° C., V — b = 0:49 c.c: S. Sy 

We thus see that the values of free volumes obtainec 
by different methods are not only not conoordani 
but also they are often widely divergent. However 
it may be concluded that the values of V — b fron 
the viscosity of my equation are of a reasonable ordei 
of magnitude. i 

Viscosities have been calculated from my` tior 
by using the meen value of V — b empirically de 
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amined from the equation and recorded in the table 
nd by substituting all the values for the symbols 
n the right-hand mde of the equation. The reaulte 
20w that the agreement between the calculated and 
ne observed values of 7 is good provided that V — b 
ı correctly chosen. Further, since V= b is found 
2 be independent of temperature, using my equation 
8 the basis, if a reliable- value is available for one 
xmperature, viscosity at other temperatures can be 
alculated directly with a reasonable degree of 
couracy. However, a clear interpretation of the 
” — b term is needed and further work in this oon- 
exion is ın progress. - 


M. 8. Tmuana* 
@xminarayan Institute of Technology, 
University of Nagpur. : 
eb. 8. 


* Present address: Natonal Institute for Research in Deirymg, 

htnfleld, Xr Reading, Berkshire. 7 

Telang, M. 8., J. Chem Phys., 17, 585 (1040). 

Fowler, R. H Ce a A, ‘“Btatiatloal Thermodynamics’, 
331 at seg. (Camb. Univ 1919). 

i-o e J. E, and Devonshire, A. F., Proe. Roy. Soo., A, 

Byring, H., and Hirschfelder, J. 0., J. Phys. Chem , 41, 250 (1937). 


Glosstone, 8. Lawler, K J, and , H., “The Theory of Rate 
Prooomew', 480 (MeGraw-Hill Book Co. Ino, New York, 1841). 


Effect of Drying upon the Absorption 
Spectra of Hamoglobin and its Derivatives 


Ir was shown by Zeynek! that on ‘drying 
eoxygenated hemoglobin in vacuo at -40°, ite 
haracteristic one-banded absorption spectrum .ig 
aplaced by that of a hsmochromogen with two 
ands at 566 and 528 my; the first band being much 
ronger than the second. On re-mtroducing water 
jntaining oxygen, the absorption spectrum of the 
mmochromogen is rapidly replaced by that of 
xyhemoglobin. These important observations were 
»oently confirmed and extended by Haurowitz', who 
ut forward the view that-the formation of this 
nhydro-hzmmoglobin is due to the removal of the 
ater molecule occupying the sixth co-ordination 
ond of the iron atom, followed by polymerization 
f the resulting producta, in which the iron of one is 
nked with the protem of another. 

Haurowitz? also dried oxyhsmoglobin over phos- 
horus pentoxide in presence of sufficient air (c. 
00 mm. mercury) to maintam the pigment in the 
xygenated state. Onoe the anhydrous oxyhmsmo- 
lobin 18 farmed, it cannot give up ita oxygen in & 
igh vacuum. | z 

ince the iron both of hæmoglobin and oxyhæmo- 
lobin is in the divalent state, it would appear 
iteresting to determine the effect of drying upon 
iethsamoglobin, the corresponding ferric compound. 
The methemoglobin used in these experiments was 
repared by treating a solution of recrystallized 
orso oxyhsmoglobin in dilute sodium carbonate 
JH ~ 9) with ferricyanide and dialysing agamast 
ater until completely free from ferricyanide. ; 
rown solution of acid methsmoglobin (pH + 6) 


lowing & distinct absorption band in the red region. 


5 about 630 mp, when dried in a desiccator, gives 
distinctly red product with two absorption bands, 
567, B 534 mu, of which the B-band is much wider 
id stronger than the a-band. The red colour and 
w two-banded spectrum of the dry product are 
iaracteristic of & in. On treating this 
ried product with water it rapidly dissolves, grving 
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a clear brown solution with the absorption 

of acid methemoglobin. On the other hand, fluorido 
methemoglobin similarly dried retains ita character- 
istic colour and absorption spectrum with ita band 
at 605 mp. The same apples to azide-methsmo- 
globin, except that here the phenomenon is more 
difficult to phases since the complex shows a certain 


($ atmosphere) over phosphorus 
pentoxide and dry potassium cyanide. 

The iments on drying hæmoglobin and 
mehena bn den of support the view that the 
sixth bond in the complex of iron 1n these 
compounds is oocupied by a molecule of water. In 
typical ham and. tin oom- 
pounds, both the fifth and the sixth covalent bonds 
of iron are occupied by nitrogenous groups. It 
thus follows that on ing hæmoglobin or methsamo- 
globm the water molecule bound to their iron is 
replaced by & nitrogenous group in the protein either 
of the same or, as waa by Haurowitz*, of 
another molecule of the pigment. In this connexion 
it is important to note that compounds in which the 
water molecule bound to iron 1s replaced by oxygen, 
as in the case of oxyhsmoglobin, or by fluoride, 
azide and cyanide ions, as in the case of the corre- 
sponding derivatives of methsmoglobin, show no 
change in their colour and absorption spectra when 
they are dried. 

This study of the desiccation of methsmoglobin 
thus confirmed the results of our previous experi- 
Kun ee ee ee 
absorption spectra of acid and e methæmo- 
globin, where it was shown that the sixth position 
around iron in acid methmmoglobin is occupied by a 
molecule of water‘. The formation of alkaline 
methssmoglobin therefore involves the loas of a proton* 
instead of the addition’ of a hydroxyl ion. 

Although we have been able to confirm Haurowitz'a 
conclusion that the dehydrated form ‘of oxyhamo- 
globm does not give up its oxygen ın a high vacuum, 
we find that this conclusion ig not adequately eatab- 
lished by the experiment recorded in his Fig. 3. In 
fact, the positions and the relative heights of the 
bande « and B in the curve representing ‘“‘anhydrous 

obin” indicate: that a considerable part of 

the oxyhmmoglobin had been oxidized to methmmo- 
globin which, on drying, was converted to globin 
tin. When dissolved in sodium carbonate 


solution, such dry material would yield a mixture of f 


alkaline methemoglobin and oxyhæmoglobin. That 
such & mixture was indeed obtained is strongly 
suggested by the relative heights of the bands in the 
second curve of the same Fig. 8. By working rapidly 
we have been able to obtain both the anhydrous 
oxyhemoglobin and its solution in carbonate showing 
the absorption spectrum of pure oxyhsmoglobin. 
There is therefore no doubt as to the correctness of 
Haurowitz’s conclusion, notwithstanding the experi- 
mental resulte that he haa given. 

The reversible appearance of a hsmochromogen or 
a parahsamalin absorption spectrum during the drying 
of hæmoglobin or methsmoglobin respectively in- 


. dicates that the drying process is accompanied by 
\gome reactions not unlike the revermble denaturation 
y first time by Anson and Mirsky* 


on kæmoglobin treated with acid or salicylate. More- 
over, ate well known that hemoglobin 18 much leas 
resistant to denaturation by alkali and acid than is 
oxyhmmoglobin. A similar difference between 
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methtemoglobin and oxyhsamoglobm can be demon- 
strated simply by shaking these solutions with chloro- 
form, when only the former is denatured and is 


precipitated. When the water molecule ‘bound to “formation from alpha 


iron in methswnoglobin is replaced by fluoride or 
azide ions, however, the pigment acquires resistance 
to chloroform treatment. These resulta are exactly 
parallel to those observed in the desiccation experi- 
mente, which demonstrated an increased resistance 
of hemoglobin and methmmoglobin to denaturation 
when their iron-bound water molecules are replaced 
by oxygen, fluoride or azide. 

The reactions taking place during the drying of 
hemoglobin and methsmoglobin, although perfectly 
reversible, appear to be of a more complex natare - 
than the smple. po ixation envisaged by 
Haurowitz’, and to involve reversible in the 
architecture of the whole hsmoprotéin molecule. 

D. Kain 
E. F. HARTRER 
: Molteno Institute, . 
University of Cambridge. d 
May 29. ; 
Uu Bo N Lokerskis, 38, 406 (1026). 
i ena ta, Y. "Hemogi furo rd B nc of Sir 
Joseph ^, 58 (Bu London, 1949). 
* Haurowlta, F., J. Biel. Chem., 193, 448 (1051). 
* Kollin, D., and Hartree, H. F., Nature, 164, 254 (1919). 
5 poe DoS Bee and Pauling, L., J. Amer. Chem. Soc., 80» 


* Anson, M. I, and AMiraky, A. HL, J. Gen. PAysiol., 14, ms (1931); 
17, 3399 (1934). 


Transaminases for Pyridoxamine and 
Purines 


BnaaAUuXxBTEIN'8! demonstration of the transaminase 
reaction a8 a mode of formation of amino-acids has 
been broadened reoently to include a wide variety of 
transaminases in becteria?, animal tissues’ and 
plants‘. In the present communication, we wish to 
report the fermation of compounds other than amino- 
acids by the transaminase reaction. 

Vacuum-dried cells of Hechsrichia colt, strains B 
and Crooks's, were used as sources of enzyme. Extracts 
were prepared by grinding cells with an equal weight 
of 500-mesh ‘Carborundum,, the cell debris removed 
by centrifugation and the clear, cell-free supernatant 
used directly, or after fractionation by precipitation 
with ammonium sulphate, followed by protamine 
treatment. 


Table 1. TRANSAMINASES FOR PIRIDOIAMIKN, ADENINE, GUAWINE 
OrTOSIKB 4 


Reaction volume, 1 mL, containing 
M Phosphate buffer, pH 8 3 01ml 
Alpha ketoglutarate 25 uM 

25 uM 

Rt 107 

Inoubated 60 

developed with 0.08 al ao The 

0:36) formed 3 ml were 

com: the 


Enzyme and substrate 
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The occurrence of a series of transaminases in thes 
cell extracts is indicated by the resulta shown ır 
Table 1. These p tions catalyse glutemat« 

ha ketoglutarate in the presence 
of pyridoxamine, adenine, guanine and cytosine as 
amino-donors. The presence of ammonia does no! 
lead to glutamate formation, thus indicating & trans 
amination reaction. As shown in Table 2, the trangfei 
of the amino-group of pyridoxamine to alpha keto 
glutarate is dependent on the presence of ‘trans 
aminase’, pyridoxamine, alpha ketoglutarate anc 
pyridoxal phosphate. The reversal of this reaotior 
has been shown to ocour with glutamic acid as amino 
donor and pyridoxal as amino-acceptor. 
Table 2, PYRIDOXAL PHOSPHATE RIQUMEMENT OF PYRIDOIAXIN] 

TRANBAXDAKE 

Reaction volume, 1 mi AN ET emake e 0,1 mL I i ru aie 


buffer, pH 8 8, enzyme, and tions as Indicated. Substrate 
ooenryme ooneentraiaons as in Table 1 

















aM Glutamate farmed/ml. 
0 23—0:3 satur- 
Additions Dried | Ocell-free ammon. 
cells, approx. 15 mgm. fraction, 
15 mgm. dried calls approx, 15 mgm 
— ms 
None : 2 05 0 
a-Ketogiutarate 1 2 0 
æ utarate, 
prridacamine 8 0 
a- y ar 
p oxal 
hate 8 8 8 








These observations suggest & mechanism of forma 
tion and interconversion of the purines and pyrimid 
ines, and & route from pyridoxamine to pyridoxal 
The importance of the transaminase reaction a: 
& general mechaniam of amino-transfer in living 


organisms is suggested. 


L4 


CAROLYN F. GUNBALUB 
JOSEPH TONZETIOH 
t of Physiology, 
New York State College of Veterinary Medicine, 
OCorndll University, 
Ithaca, New York. 
April.23. 
! Braunstein, À. E , and Kritzmann, M. O , Euzrymologis, 3, 120 (1937) 
! Feldman, L. I., and Gunselus, I. O., J. Biol. Ohem., 187, 821 (1960; 
* Cammarata, P. B., and Cohen, P. P., J. Biol. Chem., 187, 480 (1050) 
* Btumpf, P. K., Fed. Pros, 10, 256 (1051). 


Formation and Breakdown of Pentose 
Phosphates by Liver Fractions 


Ir has previously been shown in this laboratory 


‘that at least two liver factors are necessary for th 


oxidation of D-riboee-b-pboephate by &mrnoniun 
sulphate ped fractions of horse or rat liver 
one being dolase and the other a dehydrogenas 
specifo f for coenzyme II. Rubose-5-phogphate i 
oxidized most rapidly by & combination of, live 
fractions A (0-4-0°5 saturation with ammoniun 
silphate) and B (0-5-0-6 saturation), the forme 
being richest in glucose-6-phosphate dehydroganas 
and the latter most active in splitting ribose-5 


. phosphate, as judged by the disappearance of pentos 


using the orcinol method’. The breakdown of ribose 
5-phosphate, unlike the oxidation, ia independent o 
II and oxygen and never proceeds beyom 


' 66-72 per cent disappearance of pentose. 


Ketopentoeo phosphate formation has been de 
tected by ‘the oysteine-carbazole? and  oroinol 


No 4317 July 26, 1952 


nethods, both durmg the oxidative decarboxylation 
f 6-phoephogluconate by liver fraction O (0-6-0:7 
aturation) and during the splitting of ribose-5- 
o»hosphate fraction B. This is in accord with 
Iorecker ixi Smyrniotis*, who found that a purified 
-phoaphogluconie acid dehydrogenase from yeast 
irst decarboxylated 6-phosphogluconate to nbulose- 
-phosphate before conversion into mbose-5-phos- 
^hate. It would thus now appear that at least three 
iver factors are necessary for the oxidation of 
1bose-5-phosphate, namely, a pentose phosphate 
yomerase, an aldolase and a dehydrogenase specific 
or coenzyme II. It is of interest in this connexion 
hat crystalline muscle aldolase does not split 
ibose-5-phoaphate. 

On attempting to synthesize ketopentose phosphate 
rom tricsephosphate and glyoolaldehyde, the same 
tetopentose-l-phoephate was readily formed both 
rith orystallme muscle aldolase and liver fraction B. 
‘his presumably is identical with the ketopentoee-l- 
ohosephate synthesized by Racker’ with muscle 
ldolase and more recently by Hough and Jones‘ 
rith pea aldolase, the latter workers identifying the 
etopentoeo as xylulose. It is oxidized slowly by 
ombined liver fractions A and B, the oxidation in 
he absence of coenzyme IT, presumably due to oxida- 
ion of glycolaldehyde, being approximately half the 
ate of the oxidation in the presence of coenzyme II. 
"he ketopentoae-1-phoephate 18 relatively acid-labile, 
he hydrolysis constant in N hydrochloric acid at 
00° being 86 x 10^, in comparison with 2:5 x 10^ 
or synthetic mbose-5-phosphate. 

Although glyoolaldehyde is generally assumed to 
e the O, fragment resulting from enzymic break- 
own of ribose-5-phosphate, experiments with liver 
actions do not support this view. ew, Gl yoolaldehyde 
as never bean detected during the breakdown of 
tbose-S-phosphate by hver fraction B even under 
naerobic conditions, and does not disappear on 
icubating with this liver fraction, although it 18 
owly oxidized, in the absence of coenzyme I or 
[, by combined A + B + O liver fractions. More- 
ver, although normally the breakdown producta of 
bose-5-phosphate are rapidly converted into hexose - 
Yonophosphate, in the presence of glycolaldehyde no 
axosemonophosphate is formed but instead the same 
stopentose-l-phoephate accumulates as is syn- 
ieaized from triosephosphate and glycolaldehyde. 

Most of the ribose-5-phoephate rouen down by 
ver fractions has been accounted for by hexose- 
.onophosphate formation, which has previously been 
iown to be formed from mbose-5-phosphate by 
ver’ and hmmolysed erythrocytes’. Hexosemono- 
hosphate has been determined by measuring the 

uptake on addition of coenzyme II and liver 
action A (rich in glucose-0-phoephate dehydrogenase 
ut completely inactive in oxidizing mbose-5-phos- 
hate and glycolaldehyde) to heat-inactivated ribose- 
phosphate digesta by liver fraction B, and also by 
weesuring the rate of reduction of coenzyme II at 
10 mu either on addition of liver fraction A or of & 
urifled ermeni’. At least 75 per cent of the 
bose-5-phosphate broken down is converted into 
axosemonophosphate, fructosemonophosphate being 
rmed first and gradually converted into glucose-6- 
iosphate. This is much greater than the 50 per 
nt conversion which could occur by aldolase coon- 
insation of the triosephosphate formed from ribose- 
phosphate, and indicates that the rest of the pentose 
olecule must be incorporated. Synthesis of hexose- 
onophosphate does not proceed via fructose- 
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diphosphate, since these liver fractions are devoid 
of fructosediphosphatase and, moreover, fructose- 
hate is not oxidized at all even by combined 
A + + O hver fractions, which actively oxidize 
fructose-6-phosphate, glucose-6-phosphate and ribose- 
b-phoephate. 
This work will be published in detail elsewhere. 
GERTRUDE E. GLOOK 
Courtauld Institute of Biochemistry, 
Middlesex Hospital Medical School, 
London, W.1. 
March 6. 
‘Dickens, F., and Glock, G. E., Biochem. J, 50, 81 (1051). 
* Mefbaum, W., Z. physiol. Chem , 258, 117 (1939). 
* Dische, Z., and Borenfreund, B, J. Biol. Chem , 182, 583 (1951). 
'Hobedker, B. L, and Bmyrnlotm, P Z, Arca». Biochem., 99, 232 
(1950) ; J. Biol. Chem , 183, 383 (1951) 
* Racker, E., Fed. Proc., 7, 180 (1048). 


|ixi- oe Hough, L., and Jones, J. K. N , Chem. and Indum , 
(1051). 


Schlenk, F., end Wald M. J., drokis Biochem., 19, 181 (1047). 
Wi Togel A J., Schlenk, F , wid, 14, 484 (1917) ; vbi, 
23, m (949). 

* Dische, 26, 253 (1038), 1st Int Congr. Biochem. 


Naturwtes., 
atest). 572 (1949). 
© Kornberg, À., J. Biol. Chem., 189, 805 (1950). 


Glucuronide Decomposition in the 
Digestive Tract 


Tax discovery of an enzyme decomposing M Du 
ide in the rumen of the sheep'.has been followed by 
the deteotion of similar enzymes in tbe large mtestine 
of the horse’ and in locust crop liquor’. It seemed 
possible that such enzymes are concerned in the 
digestion of polysaccharides containing 6-linked 
giucuronic acid residues, such as hemicellulose and 
hyaluronic acid, and a survey was therefore made of 
their occurrence in different parts of the alimentary 
tract in various species of animal. Typical resulta 
are shown in the accompanying table. It should 
be pointed out that these resulta are only of qualita- 
tive value, since the enzyme assays were carried 
out under conditions which are optmal for the 
sheep rumen enzyme’, but are not necessarily so 
for the enzymes from other sources. Moreover, in 
the rumen, omasum, esecum and colon, the enzymes 
may well be of microbial origin, as has been shown for 
the sheep rumen enzyme’, and therefore surrounded 
by membranes of varying toughness and permeabilty. 
A further factor which was not controlled was the 
diet of the animals, some of the materal being 
obtained from the slaughter-house. 

In spite of the reservations made above, the resulta 
in the table are of considerable interost in showing 
the occurrence of very active enrymos of this type 
in the digestive tracta of all species of animal studied. 
So far as any generalizations are possible, 1t may be 
said that enzyme activity was appreciable in the fore- 
stomachs of ruminants, and very high in the large 
bowel of all species. Activity was low or lacking in 
the stomach, abomasum or gizzard. Appreciable 
activity was frequently noted in the small intestine. 
This may have been due to secretion of anmal tissue 
B-glucuronidese into the lumen or to sloughing of 
epithelial cells. 

Enrymes from many sources were tested for 
inhibition by 0:00025 M s&ocharo-l: 4-lactone. In 
this concentration, the lactone causes complete 
inhibition of mouse liver B-glucuranidase, but only 
50 per cent mhibition of the enzyme from the rumen 
of the sheep*. In the present experiments ıt caused 
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DIEPEIBUTION OF HNXYANE DECOMPOSOTG GLUCURONIDE IN THE ALINMEXTARY TRACT 
vam. Phenolphthalein Uberated in 1 hr. at 37° and gH 6-1 (phosphate buffer) from 0-0005 M phenoiphihalein giuouronide by 1 ml. strained 
gut conten: 
































complete inhibition of the enzyme m the duodenum 
and 85—64 per cent inhibition of the enzyme in the 
rumen or large intestine. 
C. A. MARSH 
F. ALEXANDER 
] G. A. Lzvvr 
Rowett Research Institute, 
Bucksburn, Aberdeenshire. 
Feb. 6. 


* Karunatratnam, M. O., and Levvy, G. A., Breckem. J., 49, 210 (1951). 

* Alexander, F., and Marah, O. A. (unpublished observations). 

a Da Smith, J. N., and Willems, R. T., Biochem. J., b, 
xt (1952). 


t Lervy, G. A. (In the prem). 


Triosephosphate Dehydrogenase and 
Glucose-6-Phosphate Dehydrogenase in the 
Pea Plant 

Tamas is considerable evidence indicating that 
the mechanisms of carbohydrate cataboliam 
‘are the same in higher planta, yeast and musole!. 
However, it has been reported that mature pea plante 
do not oxidize triosephoephate!. 

We find that extracta of roota, stems and leaves of 
pee planta, 16 and 22 days old, prepared by treatment 
of the tissues with 0-1 M disodium hydrogen phos- 


are incubated with ine eveñ when freshly 
prepared. Oxidation with triphoephopyridine nuoleo- 
tide occurs in extracts without cysteine. Both 
enzymes are inhibited by iodoacetamide, but that 
requiring triphosphopyridine nucleotide leas 
sensitive. e stants ergh iiet tho 
activity of the hited A as 
indicated by reduction of nucleotides br glyoer- 
aldehyde-3-phosphate. Reactions were run in Beok- 
man quartz cuvettes (d = 1] am.) with a total volume 
of 3-0 ml, and readings were made against a water 
blank. All reaction mixtures contained veronal 


buffer, pH 8-0, 52 uM sodium arsenate, 60 pM 


sodium fluoride. Curve A indicates the effect of 


cysteine on the enxyme requiring diphosphopyridine 
nucleotide. Curves B-D indicate reduction of the 


nucleotides by the aldehyde and ewes laa re- 
oxidation by means of yeast alcohol dehydrogenase 
or rabbit muscle lactic dehydrogenase. The slow 
oxidation of reduced triphosphopyridine nucleotide 
by means of the alcohol deh , which œ 
specific for diphosphopyridine nucleotide (curve B), 
indicates the presence of an enzyme converting re- 
duced triphosphopyridme nucleotide to the reduced 
diphosphopyridine nucleotide’. 





Ourve A. Met of cyetetne n hae y. of coenzyme T linked triose 


3- 
yde-5- phosphate, 


P 03 mi. freah leaf exizaot, 0-17 dip. 
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Curve D. Reduction 
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The roots, stems and leaves also possess a glucose- 
-phosphate dehydrogenase which is active only with 
'iphosphopyridine nuclbotide. This activity is not 

by iodoacetamide or fluoride but is increased 
y cyanide. Triph idine nucleotide reduced 
y the glucose-6-phoaphate dehydrogenase can be 
oxidized by the extracts of the leaf and stem with 
-phosphoglycerate in the presence of adenosine 


apnoea: : 
ince the triosephosphate deh; requiring 
riphoephopyridine nucleotide was found only in parta 


f the plant containing chlorophyll, it ia of interest to . 


peculato that it participates only m photosynthesis, 
nat is, in the conversion of phosphoglycerate to 
tiosephosphate, whereas the other dehydrogenase is 
onoerned in carbohydrate catabolism. The presence 
f a glucose-6-phosphate dehydrogenase indicates 
hat plant tiasue may degrade hexose by a mechanism 
tmilar to that of 4 or animal tissue’. 

Full details of investigation, which was carried 
ut at Brookhaven National Laboratory under the 
uspices of the U.S. Atomic Energy Commission, will 
e published elsewhere. 

I am indebted to Prof. E. Baer for & ug gift 
f the dioxane addition compound of de- 
yde l-bromide 8-phosphoric acid. I am also in- 
ebted _to Dr. Ralph DeMoss for many helpful 


uggestions. 
ManTrIN GIBBS 


April 17. E 
. Biochemn."", 18, 417 (1916). Bonner, J 
E. J. ; $61 (1950) Red it Cip ra 
M. » J. hem- 199, 201 G95 : .G., , 
Stumpf, P. K., J. hol. Chem., 198, 519 (1961). 
. P. 


Oolowick, 8 P N. O., Neuf A F. and Cloth, M. M., 
J. Biol. Cen tbe bc (1951). ia 
Horeoker. P. Z., and BSeegmiller, J. Fn J. Pw. 


, B. L 
Chem, 193, 383 (1961). 
Dickens, F., Biochem. J., 60, 81 (1961). 


Glycerol as a Nutritive for Vibrio 
cholerm 


Ir has been found that glycerol, moorporated.in a 
1edium suitable for growing Vibrio cholera, increases 
he number of organiams yielded. This effeot of 
lycerol ia strongly enhanced when phosphates are 
ee well. Glycerol, in & concentration of 2-2 
er oen nding to 1-6 ml. glyoerol 100 ml. 
xedium), double hs harvest obtained fx B old 
esal medium containing 1 per cent and 
-S per cent sodium chloride. Omitting the gtycerol 
nd adding phosphate (0:25 per oent disodium 
ydrogen phosphate) to the basal medium raises the 
op Oy ee 
more than sevenfold yield, however, ia due to 
3e combined action of glycerol and phosphate in 
he concentrations stated above. This manifold 
p utet el ee eee es 
t strains used in vaccine production, namely, 
)gawa and Inaba. 
t is intended to publish & fuller report of this work 
lsewhere. ` 
DuBoRAH KAPLAN 
WALTER Koon 
Hebrew University, 
Jerüselem. 
Jan. 27. i 
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Lepine and Sautter’s Disease in Great 
Britain 

Tus first guinea pig lung showing symptoms like 
that of the subclinical virus disease described by 
Lepine and Sautter! was found in Great Britain two 
years ago. Since that time, examination of guinea 

igs from various sources has shown that this oon- 

ition causing microscopical lung hepatization is 
widespread in Britain. 

As in the cases of Lepme and Sautter, the animals 
exhibited no clinical symptoms. The only maoro- 
Boopical change is that the lung is a lighter pink than 
usual; the hepatization of the lung can only be 
detected on microscopical exammation, and is the 
sole means of identification. 

Histopathological changes observed in the lung 
can be divided into two groups. 

(1) Peribronchéal condensation in the lung. This is 
characterized by proliferation and accumulation of 
a variety of cells, including fibroblasts, reti 3 
developing cells of the lymphoid series, ied 
amall lymphocytes (see photograph). With 
reticulum staining, these areas show an abundance 
of reticular fibres. 
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Type I condensation (hsenatorylm-eogin). 


(2) This type of condensation is characterized by 
a thickening of the alveolar wall due to cellular 
proliferation, involving particularly the capillary 
cudothelrum. No inclusion bodies could be detected 
in any of the oondensations, either with neutral red 
(Duffet) or phloxyn-tartrazin (Lendrum) staining. 

Since bacteriological examination was negative, it 
is logical to aume that the disease was caused by 
virus. I have been unable to determine whether this 
condition is identical with that described by Lepine 
and Sautter ; nevertheless, the extent of distribution 
warrants & more extensive investigation. 

My thanks are due to Mr. R. C. James for his 
technical assistance. 

R. HADEX 


Department of Histology and Embryology, 
University of G w, Veterinary School, 
83 Buocleuch Street, Glasgow, O.3. _ 
Jan. 80. 
1 Lepine and Seutter, Ame. Ins. Pastewr, 71, 102 (1945). 
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Hyoid Arch of Rhinobatide 


Tue skeleton of the hyoid arch of Batoidei has 
been for many years the subject of discussion by 
morphologi Gegenbaur' considered the Boe 
Selena eee hyal rays and lying posterior to 
the hyomandibular to represent the cerato- 
hyal of Selachoidei, which became disconnected from 
the ventral edge of the hyomandibular and extended 

behind it. Krivetski* and de Beer con- 
sidered these hyoid elements as peeudohyoid and 
formed by the fusion of the proximal ends of the 
hyal reys. Such a phenomenon occurred during the 
phylogenetic divergence between Batoidei and Xela- 
choidei, and was largely associated with the increased 
distance betwedh the mouth and first gill alit in 
Batoidei. Thus the peeudohyoid elements were 
necessary for providing a support for the hyal rays, 
as well as the anterior wall of the first gill slit. During 
the enlargement and extension of these peeudohyoid 
elementa, the original ceratohyal m Batoidei has 
disap 


peered. 
The study of ‘the hyoid arch of Rhinobatidæ, as 


both AAenobatus halavi and Rhynchobatus djiddensis 
are transitional forms between Selachoidei and 
Batoidei (Bridge*, Regan’ and Goodrich’). It is 
found that in these two fishes the original ceratohyal, 
which has completely disappeared in 

Batoidei, ia still persisting in addition to the peeudo- 
hyoid. This oeratohyal, which is relatively much 
reduced, bears the correct relations of a selachoid 
ceratohyal to the afferent hyoidean artery, being 
immediately dorsal to it. Also it is still bearmg hyal 
rays. ' The originally direct connexion between the 
hyomandibuler and ceratohyal of Selachoidei can 
be traced by the presence of ‘a ligamentous vestige 
between the hyomandibular and this reduced 
ceratohyal. Also the afferent pseudobranchial artery, 
on running forwards from the efferent hyoidean artery, 
is median to the peeudohyoid, whereas it is lateral 
to both the hyomandibular cartilage and the reduced 
ceratohyal. 

Thus the peeudohyoid is & structure altogether dis- 
tinct from the ceratohyal. Accordingly, the peculiar 
articulation between the ventral peeudohyoid bar and 
the reduced ceratohyal is a secondary one. It is gamed 
by the depreasion of the ceratohyal due to the ventral 
extension of the ventral dohyoid bar. That such 
an extension has taken p de supported by the fact 
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that the more ventral hyal rays are loosely attache 
to the ventral pseudohyoid bar-while the dorsal ray 
are oompletely fused with it. It is to be noted als 
that the amount of depression of the ceratohyal i 
Rhinobatus halavi is relatively greater than ‘that i 
Rhynchobatus djiddensis. This shows that- thea 
transitional forms represent different steps toward 
the highly specialized Batoidei, where the ceratohys 
is ‘completely misamg. The condition of RAmobatu 
, Possessing & smaller ceratohyal, seems to-b 
somewhat beyond that of 
towards the more specialized Batoidei. This agree 
with the conclusion arrived at by Melouk". fron 
embryological considerations. 


si onis aaa of Zoology, 
‘aculty of Boience, 
Fouad I University, 


Cairo. 
May 24. 


; Gogonbaur, 0., “Das Kopfakelet der Selachier” (Leipzig, 1872). 
1 Krirotskl, A , Rev. Zool. Russes, 8 (19017) 

* do Beer, G. R., Quart. J. Aftoro. Set, 75 (1932) 

* Bridge, J. W., “Cambridge Nat. Hut.” (Flashes), 7 (London, 1004) 
* Regun, O. T., Proe. Zool. Soc. (London, 1900) 

* Goodrich, W. 8., “A Treatise on Zoology” (London, 1909). 
'Melouk, M. å., Pub. Mar. Biol. Station, Ghardaga, 7 (1040). 


A. R. Hampy 
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Epidermal Glands in Centipedes 


THs epidermis of a centipede is virtually ar 
epithelium of unicellular glands, their secretion being 
extruded over the surface of the cutiole!. In additior 
to the general epidermal glands, there are loca 
groups of much larger glands histologically simile: 
to the generally distributed glands. secretion: 
are chemically similar and, furthermore, they have 
similar properties to the Bolerotin and pro-solerotin 
of the cuticle. 

Opening on the sternites of Geophilomorphs ar 
batteries of large columnar gland cells. The secretiar 
from these sternal glands in HaplopMius subterranow. 
is a white mobile fluid when extruded, but it rapidh 
hardens into an amber-coloured material on ex 
posure to the air. Attems! has described a simila 
secretion from the sternal glands of Hwnantariun 
gabrielis. Similar batteries of glands are found i 
Lithobiomorphs, though they do not appear to hav 
been described. They open by numerous pores on th 
inner, morphologically posterior face of the four dista 
podameres (femur, tibia, tarsus and metatarsus) o 
the last two pairs of 1 They, may be referre 
to as the ‘ glands’. Like that of the sterna 
glands their secretion hardens on exposure, formin, 
a material which is amber-coloured when seen in mas 
but is normalty extruded as long sticky fibre 
resembling silk. This secretion has been noted b; 
Verhoef” and Willem‘, although they both stat 
incorrectly that the material is extruded from th 
coxal glands (‘glandes flhéres' of Willem). : 

Telopodal glands have been examined in severe 

of Lithobius and in the related genus Lamycte: 
Pie te the general epidermal gland secretions’, tha 
of the sternal and telopodal glands colours wit 
Sudan black. It is intensely ive to Millon' 
reagent and also gives & positive ninhydrin test." Th 
secretion thus appears to be & lipoid-protein comple 
or mixture. It is very similar in this respect to th 
sclerotin and pro-eclerotin of the cuticle, in whia 
phenolic groupe, probably tyrosine residues, ar 
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rewise abundant!. The resemblance of the secretion 
; silk recalls Trim’s comparison of the protein- 
litin complex of the insect cuticle with mIk*. It has 
xm suggested that the id material from the 
meral epidermal gland cells of centipedes, having 
æn extruded over the surface of the cuticle, under- 
»e8 some change which renders ita outer surface 
ard and inert!. Since the secretion from the sternal 
id telopodal glands appears to be a similar substance 
1d posseases the property of spontaneous hardening, 
ds suggestion may receive further support. A 
milar relation between the general and special 
gumental gland secretion and the outer layers of 


ve cuticle has been demonstrated in certain 
rusteceat. 
It is hoped to publish a full account of these special- 


ed glands in centipedes, together with notes as to 
wir possible function, in the near future. 


GORDON BLOWER 
Department of Zoology, 
University, Manchester 18. 
Feb. 5. 


Nowe, G., Quart. J. PRA 98, 141 (1981). 
Kükenthal and Krumbeaoh's 


ttems, O “alyriapoda “Handbuch 
"der Lodoge", 4, 15 "ode 
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‘Infra-Red’ Brooding and the Crooked- 
"Toe Problem in Chicks 


Last season, following the reporte that 

ider the bright emitter type of ‘infra-red’ lamp 
"used an increased incidence in chicks of a orooked- 
e deformity, we reared several hundred chicks from 
it own stock on solid floors so that we could study 
e problem at first hand. Despite the fact that we 
d everything possible to induce the condition, for 
‘ample, varying the height of the lamp above 
e chicks, damping the litter, eee 
ete, we failed to produce a single 


e. 
Towards the end of the season, with the oo-operation 
the National Agricultural Advisory Service, we 
are able to obtain some growing birds from an out- 
le source, which had been reared under ‘infra-red’ 
id which showed the deformity. Although these 
rds were obtained primarily for X-ray examination, 
ey were reared to maturity and bred from for 


reign purposes. 
ee E normal on hatching, from the 
parents have been reared along with 
me a our own chicks under the same ‘infra-red’ 
mp, and whereas 100 per cent of the progeny from 
e Grooked-toed parente have developed the de- 
rmity, our own chioks have remained quite normal. 
hen second batches of chicks from both sources 
»re reared together, using ordinary electrical hest- 
g, neither the progeny from the crooked-toed parents 
ir our own stock developed the-malformation. 
It would therefore appear that this particular type 
crooked toe is of a hereditary nature, the gusoept- 
lity being inherited by some strains whereas others 
e resistant. The indication 1s that the manifestation 
this type of crooked toé appears in susceptible 
ains of chicks under the particular environmental 
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conditions provided, possibly by the combination of 
bright emitter ‘infra-red’ lamps—or perhaps pro- 
longed exposure to artifleial light—with rearing on 
solid floors. 

If this is the case, then it would appear that 
certain non-susceptible strains of chicks can be reared 
successfully under luminous ‘infra-red’ lamps without 
the risk of crooked toe deformity appearing: and 

i with a ‘susceptible’ -strain it should be 
possible, by selection, to breed for reaistance to the 
development of crooked toes under ‘infra-red’ ing. 

While cases of crooked toe in chicks have been 
previously reported, this hereditary relationship to 
‘infra-red’ brooding has not hitherto, so far as we 
are aware, been described. 

D. J. G. Brack 


J. GETTY 
T. R. Mons 
Department of Agriculture, 
University of Reading. 
Feb. 7. 


Sulphinylureas and Sulphenylureas 

Taa interaction of aromatic ureas with ocarboxyho 
acid chlorides in pyridine solution under restrained 
conditions yields N-carbonyl-N’-arylureas!. The 
corresponding reaction with sulphonyl chlorides, how- 
ever, occurs with simultaneous dehydration and 
formation of N-arylsulphonyl-N-arylcyanamides’. In 
continuation of the latter work, the action between 
aromatic ureas and sulphinyl chlorides has been 


_ Studied. The resulta obtained necessitated the exam- 


ination of the oorresponding reaction involving 
sulphenyl chlorides. 

Unlike sulphonyl halides, which appear to attack 
the substituted urea molecule at the oxygen atom (2), 
forming unstable intermediate O-sulphonylureas 
[ENH.C( : NH).080,£"] *, sulphinyl chlorides sub- 
stitute at the nitrogen (3), ), yielding N-arylsulphinyl- 
N* (I) as one of the main products. Con- 
siderable quantities of N-eryleulphenyl-N'-arylureas 
(LL) presumably formed by an oxidation-reduction 
mechanism operating during the reaction, are also 
isolated. Both products of the reaction are oxidized 
by alkaline te to sulphonylureas of 
known formula (III); this observation establishes 
the structures of the gulphinyl- (I) and sulphenyl-ureas 
(3) ; hydrolytic flasion of the compounds under 
various conditions provides further evidence in sup- 
port of the suggested formule. Finally, N-aryl- 
sulphenyl-N'-arylureas are found to be almost the 
exclusive produota of the interaction of arylureas and 
sulphenyl halidee. 

Thus, for example, the interaction of phenylurea 
(1 mole) and Moor ar seed chloride (2-5 moles) 





in pyridine at 45° for five minutes gave lustrous 
T R'SOCl RN: RSC) 
Dare 
——7 i 
R'SO.NHOONHRE H'S.NHCONHR 
| (I) (II) | 
R'SO,NHOONHAB —— 
KMnO, KMnO, 
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plates of N-phenyl-N'-toluene-p-sulphinyluree (melt- 
ing point 164°, decomp.) and opaque needles of 
N-phenyl-N'-toluene-p-sulphenyluree (melting point 
172, gon (each in 25-35 per cent yields), 
together with smaller quantities of p-tolyl toluene-p- 
thiolsulphonate and di-p-tolyldisulphide. The anal- 
ogous reaction with toluene-p-sulphenyl chloride 
gave the sulphenylurea and sulphinylurea in 65 and 
8 per cent yields ively. Similar resulte were 
obtained with other members of the urea series. 

In their reactions with arylureas, sulphinyl and 
sulphenyl chlorides thus resemble halides of carb- 
oxylio acids rather than those of sulphonic acids. 
Further expermnente in connexión with this work, 
particularly ite extension to the thiourea-seriee, are 
in progress, and & detailed account will appear 
elsewhere in due course. 

: FREDEHBIOK KURIMA 
Royal Free Hospital School of Medicine, 
(University of London), 
8 Hunter Street, 
London, W.C.1. 
Feb. 9. - 
t Walther and Wlodkowaki, J. Prakt. Chem., 60, 271 (1900). 


arith Chem. Sec., 1034, 8029, 5058 (1049); 3260 (1950); 1258 


* , Partridge. PME E Pit, SUMA 1514, 1618 (1048) ; 
ip: ener ndun., 419 (1949). ES ^ t ) 


Unimolecular Chlorohydrocarbon 
Decompositions 


TaxmoRiE8 of gaseous unimolecular reactions have 
often been discussed'; but very few examples of 
processes oocurring virtually completely by this 
mechanism have been used to compere theory and 
experiment. Thus the decompositions of azomethane, 
nitrous oxide and nitrogen pentoxide, which have 
been exhaustively examined from this point of view, 
are not now considered to be sample unimolecular 
reactions’. It is desirable, therefore, to have authentio- 
ated examples, and some evidence has already been 
presented that the homogeneous, first-order pyrolyses 
of ethyl, isopropyl and tert. butyl chlorides and of 
ethylidene dichloride are of this type’. This evidence 
is found mainly in comparisons with the obvious 
radical chain-decompositions of 1.2 dichloroethane 
and the tetrachloroethanes*. In contrast with the 
latter, the former show no induction periods, no 
inhibition by propylene, little sensitivity to oxygen 
and chlorine, and, in the case of ethyl chloride, there 
ia reasonable agreament between the experimental 
activation energy and that calculated by the semi- 
empirical method. 

These apparently unimolecular processes are now 
being examined st low pressures in sn apparatus 
essentially similar to that used previoualy**. The 
rate-oonstanta for the decompositions of ethyl chloride 
and ethylidene dichloride have been shown to fall 
from the high-preesure values leas than p = 6 mm. 
of mercury at 456° C. and 17 mm. at 412° C. respect- 
ively. The accompanying graph illustrates the results 
obtained. It may be noted that at high pressures the 

rate-constanta agree satisfactorily with those 
culated from the rate-equations given by Barton 
and Howlett”. 

The classical theory of unimolecular reactions : 


b= Afr SED EET 


s —1)! 
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: » Initial pressure (mm, mereury) 
@, Hihyl obloride; A, ethylene Note change of 
scale above 20 mm. 
may be used in conjunction with the inflexion pom 
in the curve of rate-constant against pressure tk 
estimate the number of vibrational degrees of free 
dom (s) contributing towards the activation energy* 
By assuring collision diameters of 6A. in eec! 
cage’, the values of s are calculated to be 15 fo 
ethyl chloride and 7 for ethylidene dichloride. 
The order of reaction for ethylidene diohlorid: 
pyrolysis begins to ride perceptibly above unity a 
pressures leas than 4 mm. mercury and reache 
approximately 1-5 at 1 mm. pressure. Thus th: 
evidence that these reactions are truly unimdlecula 
is considerable. Further work is in hand and will be 


fally reported shortly. 
Bedford College 
(University of London), . 


London, N.W.1. 
Feb. 10. 
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HE Reactions” (Cham Catalogues Co. 1 
Hinh 0. N., "Xtnetios of Change” (Oxf. Unis 
Prem, 1940). Glamione, B , K. J., and 

“Theory of Processes’ (MoGraw- HTI, 1941). 

Bem dog re ei p Mod Peas TE No colle 
and Kinetics as x 1 188 Christin Untv. Pres 
1949). Ogg, R. A, J. Chem. 1, (1047). 
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Howtet, X. L'Sfeers 108, 860 (198); "vens. Terni. Soc 
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* Compare Hinahelwood, O. N., loo, ov, p. 81 
‘Computed from the viscosity data for ethane, by analogy with t 
in the chlorom , 800 ES "Ub 
Treaties on Physical Chemistry”, 860 104€ 


Chloroganic Acids in Fruit Trees 


Worx on the chemical composition of the variot 
parte of fruit trees, icularly apple and pear, 
Roe T ton aud Rast Malling Researo 

tations and the Ditton Laboratory. The problem 
being studied are not quite the same in each lal 
oratory, but discussions of common interests hax 
disclosed certain overlapping findings. For th 


No. 4517, July 26, 1952 
reason, we wish jointly to report the presence of 
Erg ard rh oo Pia ied MU pin d ind 
eh dapi fruita, and of this substance and a substance 

or identical with, tsochlorogenic acid of 
coffee! in leaves and shoots of pear. 

Details of the work will be given in independent 
publications elsewhere. 
A. E. BRADFIELD 

5 A. E. FLOOD 
East Malling Research Station, 
East Malling, Kent. 
Ditton Laboratory, 


Food Investigation Organization, 
Department of Scientific and 


A. C. Huta 


A. H. WILLAMS 
Long Ashton Research Station, 
University of Bristol. 
1 Barnes, Feldman and White, J. Amer. Chem. Soc, 7R, 4178 (1050). ` 


The Symmetrical Spherical Top 


THE plastic toy top described by C. M. Braams! 
recalls a similar top described in some detail in Prof. 
John Perry's ‘Operatives’ Lecture of the British 
Association Meeting at Leeds, 6, 1890”, 
or in his book “Spinning Tops”, 67—74 (Society for 
Promoting Christian Knowledge, 1890). He gives the 
reason for the unusual behaviour of the top in terms 
of the rule : "Hurry on the preceesion and the body 
rises in opposition to gravity", and ascribes the 
"ne of the effect to Lord Kelvin (1874). Perry's 

5, which is on p. 75 of "Spinning Tops”, is 
uia the modern “Tippe Top”. 


Q. N. COPLEY 
17 Calderstonee Avenue, 


Liverpool, 18. 


1 Nature, 170, 31 (1052). 


“Library Services in the British Colonial 
Territories” 


Tam thoughtful and well-informed article on this 

subject in Nature of May 24 will be keenly i 
by all who also regard the establishment of adequate 
public services in these territories as a matter 
of high priority, being & De of both economico 
and socsl devel reno 

m ks full Mascus of a the Oolonial Office, has 
inted a Committee to advise on all 

dt. rary provision in the Coloniee. 

The “Ite Library Association warmly ris the oon- 
tention that ‘“There is olearly a need for a body with 
ing force capable of providing the finance to 
establish publio libraries and the ability to organize 
and direct their development until the local govern- 

menta are able to take over" the responsibility. 
Nevertheleas, there are difficulties which it would 
be wrong to under-estimate. First, it is a basic 
constitutional principle that the Metropolitan Govern- 
ment does not direct Colonial development, or indeed 
interfere any more than is in local affairs. 


Thus it is not posmble for the British Government to ` 


impose any pattern or standards; ib can only 
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` encourage and guide. Consequently ita functions, 


. Bame 
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however implemented, must be limited to initiating 
and financially aiding pilot or demonstration projeota, 
assisting in schemes or professional education, and 
affi him halp bibliog hical services and the like, 

Ati on a short-term basis, 
soe br A a as local support increases, 
But it is cardinal that initial help should not be 
withdrawn until the local support is sufficient, other- 
wise all that has been achieved is thrown away. Yet 
that is what is in danger of happening, for example, 
in the Eastern Caribbean. Moreover, all these pilot 
schemes must enjoy & meesure of security, as other- 
wise planning is impossible, and those who undergo 
training for librarianship must be assured that they 
will have permanent scope and employment. 

The second great difficulty 1s that no sound library 
services can be started or maintained without p ly 
selected, trained and experienced staff. It is, ys 
fore, though obviously unintentionally, misleading ta 
suggest that ‘‘the cost of establishing adequate library 
systems throughout the British Colonial Empire 
would be very small, and no more than a small team 
of librarians working in the field would be required”, 
The idea of such & team starting one scheme in ona 
Colony and then moving on to another and so on 
may seem attractive but is actually mmpraoticable. 
Each scheme needs two or three first-class, thoroughly 
experienced leaders capable of starting the job and 
seeing it through, and of building up well recruited 
And trained local staff to maintain the services per- 
manently, a task which will occupy & great part of 
their professional lifetime. We must avoid thinking 
of library services as inexpenmve undertakings. Good 
libraries must be expensive, which does not prevent 
their being worth while; on the oontrary, the 
inexpensive are the least worth while. It is absurd 
to imagine that nation-wide public libraries can, in 
a year or two and at amall cost, be established in the 
towns and throughout the country districts of a 
multi-lingual, multi-culture Colony with scarcely any 
vernacular literature, which will be adequate for the 
needs of those who can read and those who will be 
able to read as fundamental education projects begin, 
to achieve full results. 

If it is reasonable to argue that any particular 
Colonial Government cannot afford to maintain 

libraries, then the case for aid from the 
Bntsh Government is all the stronger. For one 
thing is absolutely sure: that without education, 
and the libraries that are the easential acoompaniment 
of educational development, these ple will never 
be able to afford libraries, or anything else beyond 
bere subsistence. Without adequate library services, 
the British Colonial territories will never be able ta 
achieve ael standards of living for their peoples, 
and the i of democratic self-government will 
either remain & dream dd a tragic falure. 
Therefore, we would urge who have a sense of 
responsibility in this matter to support the Colonial 
authorities in their educational and library develop- 
ment policies and to urge that the british Council, in 
co-operation with the Colonial Office, be enabled to 
resume ite hbrary work in these territories, and to 
resume it with much greater resources than were ever. 
enjoyed before. 

LIONEL R. MoCorviN 
(President) 
The Library Association, 
‘Chaucer House, Malet Place, 
London, W.0.1. 
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STATE EXPENDITURE ON 
UNIVERSITIES IN GREAT BRITAIN 


HE grant in aid of the universities and colleges 
in Great Britain, whioh in the Civil Estimates of 


"1951-52 amounts to more than £28 million, and 


which, &ooording to the Chancellor's statement on 
February 21, is to rise to £25 millions in 1956-87, 
apart altogether from non-reourrent grants, is by far 
the largest of the grants in aid of services at home 
of which .detailed &ooounta are not available to the 


"Oamptroller and Auditor-General. No other grant 


exceeds £200,000, and most of them are less than 
£20,000. Moreover, any balance issued but not spent 
by the end of the financial year is not liable to be 
returned to the Exohequer. 

It is generally recognized that certain non-Govern- 


.mental bodies which derive the main part of their 


finanoes should yet, in the publio interest, be allowed 
to retain the maximum degree of independence. 
Chanoellors of the Hxohequer and the Treasury iteolf, 


- no less than the University Grants Committee, have ` 


repeatedly emphasized the desirability of preserving 
the autonomy of the Universities. Nevertheless, thé 
Cammittee of Public Accounts for 1948—49 expressed 
the wish to see more effective means of securing 
adequate Parliamentary oontrol- over this large 
expenditure of publio money. Particularly in view 
of the steep increase in this expenditure in post-war 
years, ib pressed the Treasury to oonsider whether, 
without impairing the independence of the univer- 
sities, any further means could be adopted of inform- 
ing Parliament more precisely how the grant in aid 
proposed in the estimate is to be spent and assuring 
Parliament that grantas to the universities are wisely 
used. The Treasury agreed with this view, and, ina 
subsequent report from the Committee for the session 
1950, it was stated that before arrangements were 
settled for the next quinquennium, the Treasury 
would make a very olose review in conjunction with 
the University Granta Oammrbtee of what had boen 
achieved. Eventually the Oommittee of Publio 
Accounts for the session 19050—61 recommended that 
the books and accounts of bodies which receive the 
greater part of their income from public funds should 
normally be open to inspection by the Comptroller 
and Auditor-General, and this recammendation was 
welcomed by the Treasury in a Minute dated 
November 20, 1961. 

For reasons which are well explained by Dr. Basil 
Chubb in his recent book ‘The Oontrol of Public 
Exxpenditure’’*, this was as far as the Committee of 
Public Accounts could pursue the matter. The Select 
Committee on Estimates, however, is not limited to 
the examination of the estimates or scoounts but ıs 
able to pass in review the organization concerned. Its 
Fifth Report for the seasion 1951-52, records en 
examination not so.muoh of university finance as of 

* The Control of Publio Hxpenditure. Financial of the 

Commons. By Bam] Chubb. Pp. vhi--£01. (Oxford. 
Oxford University Press, 1052.) Gee. not. 


from the wears cds coire eer Ca 
in aid of Untversitkes and Colleges Pp. 70 
~ 1052.) 4s. net. 
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the functioning of the University Grants Committee 
and the control it exercises over the expenditure of 
Treasury granis. The mquiry has been prompted by 
the considerations already indicated, and it can be 
said that the University Grants Committee emerges 
with credit from the scrutmy and that ite continued 
existence is regarded as providing the best solution 
to the Pipe of maintaining control. 

this report shows, Treasury granta have now 
risen from about one-third of university inoome 
before the War to two-thirds, and it will be recalled 
that in a "Note on University Policy and Finance in 
the Decennium 1947—56" issued ın August 1946, the 
Committee of Vice-Chanoellors and Principals oon- 
oluded that during this decade the pre-war combined 
annual revenue of the univerarties would need to be 
multrplied threefold, and that of this total revenue 
about three-quarters would have to oome from 
Government sources by way of the University Granta 
Committee. No fears appear then to have been 
entertained on the side of the Universities that, with 
the device of the University Granta Committee, such 
inareaged financial relianoe on the State need impair 
their academic independence. On the contrary, this 
Note stated expliortly: ‘The Universities entirely 
accept the view that the Government has not only 
the right but the duty to satisfy iteelf that every 
field of study which in the national interest oug ıt to 
be cultivated in Great Britain -is in fact being 
adequately cultivated in the University system 
‘and that the resources which are placed at the 
disposal of the Universities are being used wrth full 
regard both to efficiency and to economy". 

There has in the meantime been no indication of 
dissent from the view then expreesed by the vice- 
chancellors that the universities may properly be 
expected not only individually to make proper use of 
the resources entrusted to them, but also collectively 
to devise and execute policies calculated to serve 
the national interest. Both individually and col- 
lectively they appear eo far to have weloomed an 
increasing measure of guidance from Government. 
The main question is as to the form im which that 
guidance and supervision should be exercised; this 
question is at the root of the report from the Belect 
Committee on Estimates. Ite examination of the 
functioning of the Universrty Granta Committee is, 
moreover, of wider interest at the present time, first 
because of the way in which certain matters such as 
the expansion of higher technological education affect 
other bodies besides the universities, with which the 
University Grants Committee have not even advisory 
relations, and secondly because of & disposition to 
suggest the application of a like devioe in other fields 
in which State assistance is given. 

The University Grants Committee was appointed 
in 1919: ‘To inquire into the fimandial needs of 
University Education in the United Kingdom, and 
to advise the Government as to the application of 
any grants that may be made by Parliament towards 
meeting them”. Although the Committee was merely 
expected to advise the Treasury on the application 
of publho money granted to the universities of 
Britain, in practice it has since become also ah 
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executive body. The Treasury haa left, it to th 
Committee to allocate the money among the univer 
sities and to do all the offloe work in connexion witl 
this allocation and with the extensive building pro 
gramme which has proceeded since 1947. Thi 
postion was officially recognized by the Governmen 
in July 1946, when the terms of reference of th 
Committee -were revised to correspond with th 
responsibilities which the Committee was aotuall 
discharging. A secondary effect was a substantie 
reduction of the average age of the members of th 
Committee by the inclusion of people still engaged i: 
academic work ; the Committee now consists of sixtee 
members, assisted by a staff of twenty-four, an 
various specialist sub-committees. 

, Exoept in one respect, the Select Committee o 
Estimates makes no oriticiam of the personnel aspec 
of the University Grants Committee. Nowhere i 
this report does it suggest, as was argued in & reoen 
debate in the House of Lords, that the Committee o 
ite staff is obviously overburdened. On the contrary 
the Estimates Committee was much impressed b; 
the University Grants Committee’s close contact witl 
the univarsities, the apparent mutual oonfideno 
which existe, largely as & result of the amooth inter 
change of ideas between the universities and thi 
Committee by frequent informal contact, and th 
wide understanding of the subject which that Com 
Torttee displayed. Witnesses were unanimous in thei 
assurances that consultations always ended in agree 
ment, and that there was no question of the Committe 
foromg ideas upon unwilling universities. 

The Estimates Commurttee recognizes in this repor 
the praotioal efficacy of these frequent and informa 
meetings which form the basis of the work of thi 
University Granta Committee ; but it also gamed thi 
impression that much oould also depend upon per 
ticular personalities, and especially the chairman ant 
the secretary. It oommente pointedly on the nee 
for ensuring continuity in the senior full-tume post 
and particularly on the a absence of a 
arrangement for succession to the post of secretary 
although the grade of the seoreteryship has bee 
purposely raised to campensate for the absence of | 
full-time deputy chairman. That consideration shoul 
be given to ensuring continuity in these senior full 
time posts is one of the five definite recom 
mendations. 

It is in the interesta of the Chancellor of th 
Exchequer, the Treasury and the University Grant 
Committee, on one side, and of the universities, on th 
other (especially in view of their increased dependeno 
on public money and the absence of direct Parlia 
mentary oontrol over ita expenditure), that eaol 
university should recognize ite responsibility to ensur 
that its affaire are managed with due economy an: 
in the best interests of the nation; and given thie 
no serious conflict should arise between the tw: 
sides because of the general desire to mantai) 
the independence of the universities and the nex 
for the exercise of proper financial control bou 
by the University Grants Commrttee and b; 
Parliament. That Committee exercises its control i 
three main ways: through supervision of quin 
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quennial staff requirements, through the reoeipt of 
annual returns of staff, students and expenditure, 
and through the continuous process of unofficial audit 
by personal contact with the heads and various 
governing bodies. The last is regarded as the most 
eifective and is manifestly the reason why the 
Estimates Committee considers the continued exist- 
ence of the University Grants Committee as providing 
the best solution to the problem of maintaming 
control. 

The effectiveness of the University Grants Oom- 
mittee lies largely in the fact that the universities 
are probably best understood by a body consisting 
mainly of university professors and persons eminent 
in the academio world acting on behalf of the Treasury. 
Such a Committee is in a position to suggest the most 
effective means of meeting new requirements, even 
if the need for central oo-ordination may tend to 
diminish during a period of consolidation. The con- 
fidence entertained in such a body by the universities 
may be as important a factor as ite financial 
influence in initiating changes and securing new 
developments; and no factor requires closer oon- 
sideration than this by those who are oonsidering 
the adoption of & similar device in other flelds of 
publio policy. For here, confidence is based on mutual 
understanding. Above all, the universities oan express 
their requirements and views to the Committee with- 
out the time-consuming necessity of detailed explana- 
tions as is often the oase where a finance committee 
is not au fait with the problems involved. 

Nevertheless, the Estimates Committee does not 
suggest that the position be left entirely as it is. It 
recommends the insertion in the Estimates each year 
of a note reconciling the amount of quinquennial 
grant proposed for the academic year wrth the total 
figure of recurrent grant shown in the Estimates for 
the financial year. Further, the fullest possible 
information should be supplied to Parliament, 
preferably in the estimates, whenever changes in the 
amount of recurrent grants are made, either as a 
result of the quinquennial review or at other times, 
showing the reasons for any change and the basis on 
which it is caloulated.* It also recommends that the 
practioe, by which the books and accounts of bodies 
which receive the greater part of their inoame from 
public funds are normally open to inspection by the 
Comptroller and Auditor-General, should be extended 
to oover all money advanced by way of non- 
recurrent grants to the universities for capital 
development. 

The Estimates Committee does not consider that 
the extension of this practice would in any way 
enoroach on the freedom of the universities, and it 
will be olear that, having regard to the obligation of 
the universities to accept the lowest tender, the 
existing arrangements offer strong safeguards against 
extravagance already. What seems to be required is 
not so much closer control as fuller explanation and 
interpretation of their plans to the ordinary citizen, 
whether members of Parliament or not, so that the 
bearing of those plans on the national welfare and 
partioularly the implioetion of the demands made on 
the national economy oan be clearly understood. This 
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is essential in such matters as the expansion of higher 
technological education, the organization of scientific 
aod technical research and the problem of earmarked 
grants ‘for reourrent expenditure. On this last point, 
the system ıs regarded, and not only in &ogdemio 
circles, as a serious encroachment on academio free- 
dom. It is strongly disliked in the universities, and 
in its last report the University Grants Committee, 
while recognizing that the devioe was a necessary 
condition of securing that the developments judged 
to be desirable in the national interest are rapidly 
edected, was opposed to its permanent adoption when 
& satisfactory level of development had been reached 
in any of the special fields. With this view the 
Estimates Committee appears to agree in essence. It 
suggests, however, that when an earmarked grant is 
disoontinued ın favour of provision for the recurrent 
expenditure in the bloak grant, olose aorutiny of the 
amount involved is desirable and not & mere addition 
to block grant of the amount of the former earmarked 
grant. ‘There are occasions, it suggests, when the 
universities themselves are not in & position to be 
the best judges of what studies most need to be 
developed in the national interest. When some 
important new development needs to bo promoted, 
and the expenditure on this oan be isolated from 
other expenditure, an earmarked grant may afford 
the best means for keeping Parliament in close touch 
with the progreas of the development. 

Conoern has been expressed elsewhero that the 
development of eoonomio and social research in some 
universities might be impeded if the newer social 
science departments had to compete for their share 
of  blook grant with the established departments in 
natural scienoe, for example, instead of continuing to 
receive the earmarked grant. To that extent, support 
oan be found for the view of the Estimates Committee. 
In general, however, this report affords no real 
evidence that the same result in regard to new 
developments could not be achieved by voluntary 
agreament or arrangement with the universities. On 
all that is said in this report it is diffloult to imagine 
the universities refusing to accede to the expressed 
wishes of the University Grants Committee when 
based on reasoned argument and m the context of the 
mutual confidence and continuous informal exchange 
of views to which this report testifies. 

The University Grants Committee thus emorges 
well from this sorutiny of the Select Committee on 
Estimates, as indeed ib had earlier from that of the 
Committee of Publio Aooounts. There ws no reason 
for supposing that the University Grants Committee 
will fail to take note of the broad hints givon in this 
report as to the desirability of giving both Parliament 
and the publio such further information as will assist 
in the formation of an intelligent appreciation of 
what the universities are doing, and a sound publio 
judgment as to the place of the universities in the 
community and the return that is received from the 
expenditure of these large sums of public money. The 
report should dispose, too, of any suggestion that the 
Committee is over-burdened, or that it could not 
undertake fresh responsibilities, like that for the 
supervision of higher technological education. 


` Bets out to 
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MORAL PHILOSOPHY AND 
SOCIAL ANTHROPOLOGY . 


Experiments In Living E 

A Study of the Nature and Foundation "of Ethics or 

Morale in the Light of Recent Work in Booial 

Anthropology. By Prof. A. Macbeath. (The Gifford 

Lectures for 1948-1949 delivered in the University 

ee Andrews.) Pp. xii+ 462. (London: Macmillan 
and Co., Ltd., 1952.) 30s. net: 


ROF. A. MAOBEATH has observed that most 
moraliste and writers on ethics ‘‘simply ignore 
the moral judgments of other times and p and 
oe blems which the differences between the 
bee pen o of different S ar gota present for 
ier theories’, our own moral 
orn QA Ires dead ol Ooh pepe Mo 
result of social conditioning. He is satisfied that 
‘there are no fundamental and innate differences 
between. the and the civilized mind, and he 
reak down the ‘iron curtain’ between 
moral philosophy and social anthropology by studying 
the former in the light shed by the latter. 
-This is & wholly admirable one, but 
anmai hairs Dy missi hin premio: 
“The ways of life ‘af. different plea I 


ie rele a das. Medi ob oe 
'to the fo moral ideal. Each of them is the result 


‘of ‘a tive effort to work out & way of living 
which satiafy the main needs of man”. He later 
qualifies this by saying that the experiments are 
largely blind; but it is & complete fallacy to suggest 
that they are experiments at all. 

Consider our own code of morals. It is, of course, 
derived largely from what is known as Obristian 
6thio; bub that ethic contains many discrepancies. 
Let me give an example. In the Ancient East, in 
accordance with a system which has survived until 
recent times in Japan, Nepal and Fiji, the kingship 
waa divided into two. There waa the war king, whose 
duty it waa to fight against demons, and their human 
representatives the foreigners, criminals and dis- 
turbers of the rites; a EM 
king, who aeoured the prosperity of his peo the 
orderly performance of the rites, and who, since he 
stood for life, must not came into contact with death 
m any form. This dualism was taken over by 
Ohristianity, and as & result the Christian Church can 
embrace the soldier, the butcher and the hangman 
aa well as those to whom these trades are abominable. 
There is a similar discrepancy, also due to ancient 
religious practices, between the ideals of chastity and 
of family life. We also have moral notions derived 
from other sources—the ideals of chivalry aoquired 
by the Crusaders, Greek philosophy as interpreted by 
the schoolmen, and the Protestant speculations of 
the Geneva achool. All these were foreign, and it was 
not untal the end of the sixteenth century that 
Englishmen such as Bacon and Hooker began to have 
ideas of their own on the subject of morals. In spite, 
however, of more than three centuries of philosophy, 
there ia very little in the moral code of Great Britain 
that can be supposed to‘ have originated in this 
country or to have any special reference to the needs 
and desires of ita people. When, therefore, the author 
quotes with approval the saying of Ross that our 
rules of conduct “embody the accumulated wisdom 
of our ancestors", he is p au sarei 

The same applies to so-called ‘primitive’ 
peoples. We know that they have not always lived 


NATURE 


August 2, 1952 m 170 


in a state of isolation, but are where they are as the 
result of migrations, some of quite recent. We 
know that they have: all been in contact from time 
to time with cultures, and that there,are few 
primitive areas in which archwologista do not dig up 
relica of cultures different from, and more advanced 


than, those now in being. It is true that primitive 
cultures are functio wholes, but that’ is not 
because they are the of successful experiments ; 


it is because the odd pieces from various sources of 
which. they are composed have been rubbed or worn 
down until they fit in together. 

Prof. Macbeath sapposes that the Australian 
Blacks have derived their totemié beliefs from their 
own experience. ee ee 
ee ee iefs in the 

of God and the Holy Dove fram their own 
experience. These beliefs are, of course, neither 
totemio nor primitive; but there can be little doubt 
that they as well as totamiam sprmg from a system 
of animal symboliam which originated in Asia. 

After ably summarizing accounta of the cultures of 
various primitive peoples, Prof. Maobeath discusses 
the alleged innate mental inferi of primitives, 
and has no difficulty in showing ere is no 
evidence for such inferiority. In doing so, however, 
Meme TU bart ud 
point, He quobes Prof. Lowie as saying that the 

w Indians are not given to systematic thinking. 
Of course they are not, for systematic thinking 18 
possible only to people who can put their ideas into 


wri and then arrange them.  llliteratee are 
inferior simply because they are illiterate. 
It bas held against the African Negroes that 


they never produced a scientist; but what kind of a 
scientist would he be who had no weights and 
measures, no clock or calendar, and no means of 
his obeervations and ta? And if 
it be why the Negroes not invent these 
d ths Gee MAD, eum dila Mu D 
people, and for tHe same reason—namely, that the 
rare and unique conditions which made their 
invention: le were absent. Many learned men 
seem to fail to realize that xf they had not been 
taught to read and write they would be at best 
rule-of-thumb craftsmen, the highest skill to which 
an illiterate can attain. 

Prof. Macbeath then sets out to establish ''that 
primitive morality is independent of religion m the 
sense that the moral ideals of primitive peoplés do 
not derive their goodness, or their moral rules their 
rightnees, from a religious source”. Malinowski held 
that all morality is religious, and the author shows 
that Malinowski was wrong; but to jump, aa Prof. 
Macbeath does, from the fact that some morality is 
secular to the.conclusion that all morality was 
secular is quite illegitimate. He says that ‘there is 
a tendency for morality to acquire a ‘religious 
sanction". This, namely that the secular readily 
becomes the sacred, is an assumption constantly made 
by theoriste, but nobody has produced a scrap of 
evidence that it has ever happened ; everything that 
is sacred now was sacred when first heard of. Let 
us take -the example of dancing; if anyone were to 
maintain that all dancing is religious, 15 would be 
easy to show that he was wrong. But there is no 
doubt that much dancing is religious; and while 
there is no reason to believe that a secular dance has 
ever become sacred, there is good reason to believe 
that all dancing was originally religious. It is easy 
enough to forget the original purpose of a dance,” 
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especially if it has never bean written down, and just 
as easy to forget the origin of a moral rule, especially 
if ib seams natural and obvious, as most of the 
allegedly secular rules do. 

One could go on to show that the differences 
between civilized and primitive morals are not 80 
great aa Prof. Macbeath , and that therefore 
his refutation of the intuitionisb theory neither 
requires nor receives much support from anthro- 
pological data ; but itis time to bring this review to 
a close by expressing regret that so able, accurate 
and lucid & writer has Bo often been led astray by 
those who, whatever their scientific reputation, are 
careful describera rather than logical thinkers. 

- RAGLAN 


SMITHSONIAN METEOROLOGICAL 
TABLES 


Smithsonian Meteorological Tables 
Sixth revised edition, prepared by Robert J. List. 
(Smithsonian Miscellaneous Collections, Vol. 114: 
Publication 4014.) Pp. xi+527. (Washington, D.O. : 
Smithsonian Institution, 1951.) n.p. 

HE sixth edition of the ‘Smithsonian Meteor- 

ological Tables” reflects the improvements in 
meteorological practice and the increase in accuracy 
of measurement of physical constants which have 
taken place since the publication of the fifth edition 
in 1931. The new edition contains 174 tables and an 
index in 527 pages, against 115 tebles and index in 
the 282 in the fourth edition. The increase in 
the n of physical tables is actually greater than 
59, because the -tables of international codes and 
symbols used in transmitting and plotting meteor- 
ological observations and the list of observing 
stations have very reasonably been omitted from the 
new edition. 

Since 1981 the advantages of representing the 
dynamic state of the upper atmosphere by plotting 
temperatures and heights for fixed pressures rather 
than the flelds of temperature and pressure at fixed 
heights have been universally recognized, and tables 
for the construction and use of charta for fixed 
pressures appear in the new edition. The mass of 
water vapour in a kilogram of dry air, the humidity 
mixing ratio, has become for good reasons a much- 
used measure of atmospheric humidity, and a table, 
the first to be printed at sufficiently close intervals 
of pressure and temperature, is given for obtaining 
it. This table would perhaps have been more useful 
for British and American meteorologists if the tem- 
perature argument had been in Fahrenheit degrees 
instead of oentigrade. Geopotential metres, in 
accordance with a resolution of the 1947 International 
Meteorological Organization Conference, replace geo- 
dynamic metres. Very detailed information, including 
a density altitude nomogram and tables of altimeter 
correction factors, are given for the American 
(N.A.C.A.) standard atmosphere; this is a little 
different from the standard used in Europe. It is, 
however, impossible to enumerate here more than a 
fraction of the new tables. 

An improvement in arrangement is the placing of 
aber errata of each table immediately before it, 
i of placing all the explanations at the beginning 
of the The new. arrangement probably requires 
more space but will save much turning of pages. The 
explanations and references to sources are fuller and 
more critical than before. The compilers have decided, 
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for reasons fully stated, to adhere to 980-665 cm. gec."*, 
adopted in 1892 by the International Cammisgion for 
Weights and Measures, for the value of g at sea-level 
at latitude 45° in connecting the absolute unit of 
pressure with the length of the meroury column and 
not the more recently determined value 980-62. They 
naturally use the United States nautical mile, which 
is 0-2 fb. longer than the British one, with reper- 
cussions on the relation of the knot to other measures 
of velocity. The index is very full; an error noted 
in it ia that the density of mercury is given for p. 3 
instead of p. 4. 

Meteorologists all over the world will be grateful 
to the Smithsonian Institution and the United States 
Weather Bureau, whose staff did most of the work, 
for producing this new edition of an indispensable 
work of reference. G. A. BULL 


HYDROGENATION OF OILS AND 
FATS. f 


Hydrogenation of Fatty Olls 
By Prof. H. I. Waterman, with the collaboration of 
O. Boelhouwer and L. J. Revallier. Pp. ix+ 254. 
-(New York and Amsterdam: Elsevier Publishing 
Co., Inc.; London: Oleaver-Hume Press, Ltd., 
1951.) 42s. 

HIS book, as the author states in his prefaco, is 

a review of developments in fatty oil hydro- 
coe in the light of investigations underteken 

uring recent years by the author and his oollabor- 

ators at the Delft Technical University. Prof. H. I. 
Waterman has produced a stimulating book, which 
has been translated by Dr. 8. Coffey 1n a competent 
manner. 

As a whole, the book is concise and the sub- 
divisions of chapters is clear and systematic. The 
appropriate references are conveniently placed at the 
bottom of the relevant page, and attention is directed 
to standard treatises ; there is a bibliography at the 
end of the book, together with author and subject 
indexes. It is not intended to be & complete survey 
of the subject, and it may seem unbalanced to some 
readers. This is perhaps understandable, sinoo Prof. 
‘Waterman is mainly concerned to show the contribu- 
tion of himself and his collaborators. Most of the 
criticiams which may be made against it aro on 
emphasis rather than of substance. Certain sections 
are treated as an elementary introduction to the 
fatty oils industry, while in other sections the author 
would seem to ire the reader to have prior 
knowledge of the subject. 

The first part of the book, four chapters comprising 
‘a hundred and thirty pages, ia a general description 
of processes utilized in the winning and refining, 
possibly with a bias towards Dutch practice, of fata, 
and of the analytical methods used in their technical 
and fundamental characterization. Tho soction on 
methods of examination could have been improved 
by differentiating, on one hand, between those 
techniques which have become generally aoceptod by 
all the leading authorities and, on the other, those 
not universally favoured. 

The remainder of the book is a study of tho hydro- 
genation process. Certain ta are woll done. 
There is a detailed treatment, in relation to the 
reasarches of the Delft school, of the mechanism of 
hydrogenation, and a critical survey is made of the 
important subject of selectivity. Adequate attention 
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has been given to methods of representation of the 
course of hydrogenation of mixed glyverides. 

Many readers may be disappointed to find that the 
technology of fat-hardening is dealt with in seventeen 
pages and the production of hydrogen, one of the 
essentials in the process, is madequately covered in 
a book with such a title; and no asmemsment of the 
principal mdustrial methods has been attempted. 

Despite ite Imitations there is much to be learnt 
from this book. The hundred and twenty pages on 
hydrogenation contain a valuable original approach 
to the fundamental chemistry of the hydrogenation 
of oils and fate, and for this reason Prof. Waterman’s 
book will be of interest to advanced students and to 
chemists and technologists in the fatty oils industries. 

, H. JASPERSON 


MINERAL NUTRITION OF PLANTS 


Mineral Nutrition of Plants . 

. Edited by Emil Truog. (Published tn oelebration of 
the Hundredth Anniversary of the Founding of the 
University of Wisconsin.) Pp. xiii+469. (Madison: 
University of Wisconsin Press, 1951.) 6 dollars. 

HIS volume, published under the nominal 

- editorship of Prof. E. Truog, comprises eighteen 
contributions by different authors, based on papers 
communicated at a symposium held in the University 
of Wisoonsm. The main object of the symposium 
waa to provide an opportunity for the expomtion of 

_ the latest views on mineral nutrition, for the mutual 

benefit of those concerned in the mvestigation of 

particular aspeote, and for the guidance of those 
in the practical cultivation of planta, in 
fertilizer manufacture and in food industries. 

Since potential purchasers of a specialist treatise 
of this type are to some extent influenced by the 
reputation of the contributors, it is appropriate that 
these should be indicated in this notice. They are 
C. E. Kellogg and A. O. Orvedal, E. Truog, O. E. 
Marshall, R. Overstreet and L. A. Dean, H. Jenny, 
J. B. Page and G. B. Bodman, A. G. Norman, T. C. 
Broyer, H. Burström, O. Biddulph, D. Boynton, 
J. B. Hester, D. I. Arnon, W. F. Loehwing, R. A. 
Steinberg,.R. B. Withrow, C. H. WadleigH and L. A. 
Richards, and H. F. Olemente. It is at once clear 
that there assembled at Madison as disti ished & 
group of mineral nutrition specialista as is ever 
to be gathered together in one place. ` 

The articles are in logi sequence, 
starting with the soil and the availability of nutrients 
therein, then passing to the mechaniam of entry of 
mineral nutrients into and their translocation within 
the plant, leading to the role of minerela and to the 
disturbances in metabolism resulting from mineral 
deficiencies. The introductory article, by Kellogg and 
Orvedal, presents the thesis that, given the proper 
s cuni of existing kn of soil saience and 
e intensification of wheré necessary, 

the extent to which the food-producing capacity of 
the world can be increased is practically unlimited. 
Articles of a specialist nature follow, including a 

'pertioularly lucid discussion by Burstróm of the 
mechanism of ion absorption, and a clear expoarbion 
by Jenny of the contact theory of mineral uptake. 
Papers of an applied nature are provided by Boynton 
and Hester, ting respectively to the cultivation 
of the apple and of the tomato and other vegetables 
used in the canning and soup-manufacturing indus- 


NATURE 


August 2, 1952 vor 170 


tries. The second of these is of icular interest, 
not only on account of the array of statistice, such as 
that the United States tomato takes eighteen 
tons of zino from the soil annually, also because 
of the mstenoe which it provides of the rapid and 
successful application of academic research resulta to 
the commeraal cultivation of crops. 

There is inevitably & risk of repetition 1n & oom- 
posite volume of thia type, and in fact the Lundegárdh 
theory of active ion absorption receives the consider- 
ation of three different authors. A good deal of what 
is contained in the book waa already m print else- 
where, adequate references being in most cases 
provided; but it is undoubtedly advantageous to 
have all this information, relating as it does to 
intimately connected but, for administrative reasons, 
often quite separately pursued fields of inquiry, 
assembled together within one oover—for the first 
time, so far as I am aware. 7 

The book will make a very useful addition to’ the 
libraries of those concerned with soil science, plant 
nutrition and cell physiology. This felicitous arrange- 
ment whereby the University of Wisconsin marks ita 
own centenary by an act of signal assistance to those 
engaged in the study of the plant in relation to the 
soil 18 in keeping with the -established traditions 
of the University. G. Bowp 


PSYCHIGAL RESEARCH DISSECTED 


The Psychology of the Occult 

By D. H. Rawoliffe. Pp. iv4- 551+ 11 plates. ndon: 
Derricke Ridgway Publishing Co., Ltd., 1952.) 21a. 
net. ~ 


HIS stimulating and highly provocatıve book is 
an sttampt to describe and analyse the part 
“played by various types of péychological anomaly 
in the creation and perpetuation of oocult beliefa and 
practices”. The author has cast his net wide and 
deals briefly with a large number of subjects ranging 
from lycanthropy to PK (psychokmesis). Following 
in the tradition of the late Ivor Tuckett (1911), the 
authors of the famous ‘‘Dreimannerbuch’”’ (1925), and 
more recently Joseph Rinn and Johann Kruse, Mr. 
Rawoliffe is completely unmoved by the flood of 
modern propaganda in favour of the reality of 
so-called psychic phenomena, Even the evidence for 
mental phenomens such as telepathy and clairvoyance 
leaves him cold. ‘There is not even a prima faote 
caso," he writea (p. 21), "for the existence of ‘pa- 
phenomena’, judged from the scientific standpoint.” 
As for the physical phenomena of the séance room, 
Mr. Rawcliffe finds the evidence worth con- 
sidermg. To him the whole of the studies of the 
psychical research worker are mere examples of 
io and superstition dreased up in modern garb 
ind often presented behind a façade of statistical 
jargon which is intended to dinguise the faulty 
character of the original data. i 
In support of his position he has skilfully put 
together & mass of material in which the incom oe 
and credulity of not a few workers in this are 
cruelly displayed. ‘Yet he has omitted much that 
would have his case and, it must be 
added, a good deal that would have weakened it. It 
pall a cine car homens d ce 
of all ologi enomena is to BO 
in m si nm ise that there is no need 
whatever to invoke anything ''psychio", which, m 
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is opinion, implies a return to the mystical, the 
rcult and the supernatural. ! ‘ 

In favour of this thesis Mr. Rawcliffe has been at 
aing to examine a good deal of the literature and 
a8 selected a number of instances which illustrate 
is point of view. Indeed, in one or two cases he is 
19 first to attempt what he calls a ‘‘rational” 
cplanation. Thus he considers endophasic enneuroais 
1noongcious AD a) to be the chief explanation 
f the majority of the experiments in extra-sensory 
erception, citing in support of his theory the work 
f Lehmann and Hansen (1895) and the more recent 
j»nelusions in tbe well-known case of the Latvian 
easant girl, Iga Kirps. ` 
It is when Mr. Raweliffe attempts to deal with the 
etter cleas of expermmenta that his explanations 
eem to appear somewhat unconvincing. Thus his 

tation of the validity of the conclusions drawn 

y Dr. Boal for some of his work will, I think, scarcely 
ear expert examination, and his omission of any 
jscussion of the phenomena of such mediums as 
'. D. Home, Mlle. Tomczyk or Mrs. Piper suggests a 
ias which is to be regretted. 

In spite of its deficiencies, however, this book 
amainB a useful handbook for those who suspect 
hat much of what passes for psychical research and 
hich is often unfortunately supported by leading 
arapsychologists is scarcely worth the paper on 
rhich it is recorded. The bock: has @ 'usetaL glossary 
f technical terms and a selected list of authorities ; 
ut the text contains more than the usual number 
f printers’ errors. E. J. DINGWALL 


BIOLOGY OF HUMAN 
STARVATION 
‘he Blology of Human Starvation 


ty Ancel Keys, Josef Brožek, Austin Henschel, Olaf 
fickelsen, Henry Longstreet Taylor. Vol. 1. Pp. 
xxii+764. Vol. 2. Pp. viii 765-1386. (Minnee- 


olis: University of Minnesota Press; London: 
"xford University Presa, 1950.) 

HE physiological effects of a shortage of food 

occupied the attention of many people during 
he Second World War, and plans were laid by 
arious committees in Great Britain to study them 
nmedistely hostilities ceased. In the United States 
i 1044 Prof. Ancel Keys and his four colleagues 
ecided to put the matter to the test of experiment. 
‘hey recerved little encouragement from official 
ources; but, with the financial aid of various 
sligious and commercial bodies, they launched their 
reat ‘Minnesota, Experiment’. Sir Jack Drummond, 
rho visited Prof. Keys and saw the experiment in 
rogrees, writes that he had rarely came into touch 
rith an investigation “so meticulously planned and 
o enthusiastically carried through". 

The subjects were young men who had registered 
s conscientious objectors and who were serving in 
'arious Civilian Publio Service Camps. More than a 
iundred volunteered for the experiment; thirty-six 
vere selected and, of these, thirty-two stayed the 
ourme. After a control period of twelve weeks, 
luring which time the men ate an adequate diet and 
rere subjected to & battery of testa, the period of 
emi-starvation started. Two meals a day were 
erved, consisting largely of whole wheat bread, 
otatoes, cereals, turnips and cabbage. These foods 
rrovided each man with an average of 1,570 oalories 
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a day. The semi-stervation period lasted for twenty- 
four weeks, and by the end of this time the subjecta 
had lost about 25 per cent of their body weights. 
The photographs at the end of Vol. 2 provide oon- 
vinoing evidence of this. Then followed the twelve 
weeks of rehabilitation. For this, the men were 
divided into four groups of eight, each group 
receiving & different number of calories, varying from 
1,880 to 2,040 & day. These calorie groups were 
farther sub-divided so that some of the men in each 
received. lements of protein or of vitamins. It 
was Boon i that the allowances of food during 
this period were too amall and they were increased ; 
but it seams likely that, even eo, they were not large 
enough. In any event, when twelve of the men were 
given the opportunity to eat as much food as they 
wanted after the official period of rehabilitation had 
ended, they managed to consume enough food to 
provide them with 7,000-10,000 calories a day. The 
whole i ended in December 1945. 

The investigators had by this time amaseed a vast 
amount of information about the reactions of the 
bodies and minds of their subjeote to a shortage of 
food, and they were faced with the problem of putting 
it all . They decided to make as complete & 
job of it as they could, and to try to give & com- 
prehensive survey of world knowledge of human 
starvation in addition to presenting their own 
findings. The results of their labours are contained 
in the two large volumes, running to nearly fourteen 
hundred pages, at present under review. The work 
of putting all this literature together demands fully 
as much admiration as the carrying out of the experi- 
ment. The morphological, biochemical and physio- 
logical effecta of starvation are dealt with in the first 
volume, and, the psychological problems are con- 
sidered in the seoond, along with special problems 
guch as the relationship of undernutrition to diabetes, 

lastio disease, and to infectious diseases, par- 
ti tuberculosis. 

The various resulta of the Minnesota riment 
take their place among the findings of all the other 
authors to whose work reference is made. This makes 
it difficult to visualize the resulta of the Minnesota 
Experiment as & whole; but, on the other hand, it 
is of great value to compare results obtained under 
experimental conditions with observations made ‘in 
the fleld’ on undernourished populations. The kinds 
of foods which the subjects ate during the period of 
gemi-stervation were those which the populations of 
France, Belgium &nd Holland were fo to hve on 
during the War, and they were the foods whioh were 
most readily available in Germany during the period 
of greatest food sho in 1946. Prof. Keys and 
his colleagues conclude that the changes they 
observed were due first and foremost to a deficiency 
of calories and not to any specific protein or vitamin 
defiaencies. This was exactly in accord with the 
conclusion of workers who had the opportumity of 
obeerving the undernourished peoples of Western 
Europe. 

The second volume closes with & list of three 
thousand references which, the authors write in the 
introduction, they have consulted in the original. 
Even if all the authors shared equally in thia task, 
ib means that each of them must have read and 
abstracted at least six hundred papers. Little wonder 
that they acknowledge “the forbearance of their 
wives throughout the years of dedication of time and 
effort to the present work". 

E. M. Wippowson 
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Sterold Hormones and Tumors 

Tumorigenic and Antitumorigenio Actions of Steroid 
Hormones and the Steroid Homeostasis; Experi- 
mental Aspecta. By Dr. Alexander Lipechuts. Pp. 
xi+ 809. (Baltimore, Md.: Williams and Wilkins, 
Company; London: Bailliére, Tindall and Cox, 
1850.) 465. 6d. net. 


OLONGED or excessive dosage with castrogen 
may lead, in either sex, to hi lasia or mete- 
plasia of certain tissues. This effect, other effects 
of cestrogens, can usually be prevented by the 
simultaneous administration of progesterone or 
. androgens. Allowimg for the large number of 
gonadally active steroids now available, and for the 
possibility that certain of the growths induced by 
oestrogens nar ultimately become mei erat it 
: will be seen that there is here a pro o fleld of 
research. 

Among those who have worked in this fleld, 
Lipechutz and his colleagues oocupy a very prominent 
aie and their extensive and systematic contri- 
ations are summarized in the book under review, 
especially on experimentally mduped fibromata. 
Lipeohutz's thesis is briefly as follows. Production of 
abnormal growth by castrogens requires that the 
stmrulus shall be not only prolonged but also oon- 
tmuous. Such continuous cestrogenization can easily 
be effected experimentally, but in the normal animal 
is usually prevented by homeostatic mechanisms, 
notably by the capacity of the liver to inactivate 

. Before any of the cestrogen-induced 
tumours can be regarded as neoplastic, they must be 
shown to be autonomous, irreversible and independent 
of the original stimulus. Unless and until that point 
is reached, the growth can be inhibited by the 
simultaneous administration of other steroids which 
antagonize cstrogens. Lipechutz also directs 
Ge ee ee ee 

T din i ud The book ends with a` 
on of the causes and effects of endo- 
genous hormone imbalance. 

Prof. Lipechuts is to be congratulated on having 

- written an informative and stimulating book which 
will be most useful to those who wish to get a sound 
grasp of this, complicated subject. A. B. PARKAS 


` Physical Chemistry for Schools and Colleges 
By H. L. Heys. New edition revised. Pp. 458. 
(London: George G. Harrap and Co., Ltd., 1062.) 
9s. 6d. 
. H. L. HEYS'S gift of clear exposition and 
his avoidance of advanced mathematics have 
long made this book popular with teachers and 
particularly suited to the average pupil taking the 
former Higher School Certifloate or equivalent 
examinations. 

To the difficult task of bringmg the text into line 
with such of the present-day theories as can be 
presented at school-level, and at the same time 
Tetaining the simplicity of treatment, Mr. Heys 
brmgs a commendable courage and a sound oritical 
judgment. Thus he introduces and justifies the 
Bronsted—Lowry conception of acids and attempts to 
apply it; but he avoids the theory of Lewis. Again, 
besides the covalent and oo-ordinate 
bonds, he sive. shows their relation to chemical 

. behaviour. Beaides adding a new chapter in which 
he has some related omena under the 
heading of “Electrochemical ieg", Mr. Heys has 
a e every saan as well as bringing 
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in additional topics such as chromatography, th: 
structure of metals and over-voltage. As & oon 
sequence, the size of the book has been increased by 
117 pages. The revision has been thoroughly wel 
done, and the book oan be strongly recommended. 


Les blocatalyseurs 
Par Prof. Max-Fernand Jayle. Tome 1: Enzymes 
substrata, vitamines et hormones. . 260.. (Lons 
le-Baunier: Impr. M. Declume, 1951.) 950 france. 
[opem Bee vele cee cours ot 
biochemistry, and deala with the biochemica 
reactions of living i and the agents whicl 
assist them. (A second volume is announced whiocl 
deals with clinical gee ae ier ae pd of blood anc 
urine.) This book can be as an excellen: 
elementary account which medical students and stu 
dente of biochemistry and physiology could read witk 
profit. It is up to date in many directions, for ex 
ample, in giving what is known about the structure o: 
insulin. Some ‘anti-vitamins’ are mentioned ; but nc 
account is offered of natural antibiotics —posaibly be- 
cause their mode of action 18-still obscure. The book 
suffers greatly fram a complete absence of references. 
Many names are mentioned, but nothing to indicate 
where the student could look for further information. 


Atlas of Human Ahatomy 

By Franz Frohse, Max Bródel and Leon Schloasberg. 
Explanatory Text by Dr. Jeme Fering Williams. 
New edition. Pp. 88. (London: George Allen and 
Unwin, Ltd., 1952.) 16s. net. 


HIS new revised edition of the "Atlas of Human 
Anatomy” reproduces, in t size, the 
ee ee Schloasberg’s 
ementary charte. In addition, there is a short 
explanatory int by S: F. Williame. 

of the illustrations are reproduced in colour ; 
but, in many instances, they have been reduced too 
much to be of any real value. One or two of the new 
illustrations, for example, those on pp. 63 and 66, 
are made very much too large for the details they 
show. A number of the illustrations, such as the 
upper figure an p. 55, are confusing. No explanation 

is given of what structures have been removed. 
TOS WEL In MARY Die IE vay eee Mun din 

inaccurate; for e, on p. 20 the followi 
statement is made : e left ventricle Darina blood 
over the enture body (page 41) except the lungs which 
are supplied by the action gf the right ventricle". 
Many statements are made which are much’ too 

generalized, even for a book of this description. 
i W. J. HAMILTON 


Dyelng and Printing 
VoL 2: Substantive, Basio, id and Pigment 
Colors, Aniline Black, and Dyestuffs for Acetate 
Rayon and Synthetic Fibers. By Dr. Louis Diserens. 
Translated and revised from the second German 
edition by Paul Wengraf and Herman P: Baumann. 
Pp. xii+446. (New York: Reinhold Publishing 
Corporation ; London ! Chapman and Hall, Ltd., 
1951. 65. net. 

HIB is by no means & ‘readable’ book, though 

d may bo of value to the practical man as a 
collection of recipes and instructions which 
to be authentic and are certainly specific in detail. 
The price alone seems likely to limit ita sale to those 
who will find it of practical value in their everyday 
work. B. M. NaaALE 
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NATIONAL PHYSICAL LABORATORY, TEDDINGTON 


OPEN 


FTER the extended series of Open Days held at” 

the National Physical Laboratory last year in 
celebration of the Laboratory’s jubilee, the corre- 
sponding function this year was confined to a single 
day, May 238, which was also made the oocamon of 
the annual visitation and meeting of the General 
Board. In a day of ideal summer weather, nearly 
one thousand visitors were entertained at the 
Laboratory.” The number of items of research on 
show was much lees than was exhibited last year; 
but more than one-quarter was concerned with new 
work. 

In the Light Division, a demonstration was given 
of & development which has recently created oon- 
siderable interest, namely, transparent electrically 
conducting filma on glass. As a result of methods 
developed at the Laboratory, it is le to deposit 
on glass exceedingly fine films of gold, of the order 
of & quarter of & millionth of an inch thick, which 
have an electrical resistance as low as 10 ohms 
between the opposite sides of a square sample, and 
an optical transmission as high as about 80 per cant. 
These resulta are closely reproducible, so that, 
although these effects have so far been produced only 
on small areas of glass, the extension of the idea for 
the purpose of de-icing aircraft windows and like 
applications appears to be poasible. Also in this 
Division, further exhibits were shown of recent 
developments in the manufacture of diffraction | 
gratings by the Merton-N.P.L. cee Gratings so 
far produced with flve thousand lines to the inch 
are finding a ready application in the fleld of infra- 
red spectroscopy, where they- are replacing costly 
prisms of such materials as lithium and calaium 
fluoride in the work of exploring molecular struoture. 

Several demonstrations were given by the Aero- 
dynamics Division which are of particular importance 
in the subject of high-speed flight. One of the 
problems being investigated concerns the effect which 
may be produced when the boundary layer on & wing 
or other body moving at high speeds meets a shock 
wave. In these circumstances it may thicken or 
separate from the surface, and thus the shape and 
strength of the shock wave may be modified. Inter- 
action problems of this type are important, and it is 
essential to understand them in order to allow for 
the scale effectes which result from the use of small- 
scale models in high-speed wind tunnels. Detailed 
studies of this type of interaction have been in pro- 
greas at the Laboratory for several years, and recently 
& small wind tunnel has been built in which the range 
of Mach and Reynolds number which can be covered 
is greater than had been possible Peers The 
Mach number can be varied fram 1} to 4 by i 
the shape of the nozzle used to produce the supersonic 
flow. The stagnation of the air entering the 
tunnel can be varied Eu lan s pennies er 
&beolute, thus giving Reynolds numbers from 
0-5 x 10* to 20 x 10* on the flat plate. Results 
obtained so far indicate that changes of the Mach or 
Reynolds number have a considerable effect on the 
interaction. Another section of the work concerns 
research on delta and arrowhead forms of fighter 
aircraft. An arrowhead wing was shown in the low- 
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turbulence tunnel, where it was forced to oscillate in 
pitch by applying a reciprocating force through a 
spring; movements in the wings were recorded 
photographically. This work is of rmportance as this 
particular type of aircraft, especially when travelling 
at high speeds, is liable to give rise to undamped 
pitching oscillations, which make the machine 
unstable and difficult to control. 

The Electricity Division had on show a method 
for the precise measurement of dielectric constenta of 
pure liquids. These measurements are being carried 
out in the first instance on benzene, which is bei 
regarded as a standard liquid. ee 
consists essentially of electrodes in the form of con- 
centric tubes of platmum fitted with a guard ring, 
which are mounted in a glass container. Benzene, 
which is supplied in a highly purifled form, is distilled 
direct into the cell after it has undergone treatment 
to remove traces of dissolved gases and water. The 
capacitance of the cell is measured when the dielectric 
medium is first arr (or & vacuum) and then benzene, 
and the ratio of one oe rues to the other gives 
the dielectric constant of the benzene. The measure- 
mente are being made in the first place at 1,000 o./a. 
and over a temperature range of 5-30? C. The High 
Voltage Laboratory has continued work on the 
measurement of surge voltages, and a divider for use 
in such measurements was shown. These dividers 
can be constructed from resistors or capacitors or 
combinations of both; but, whichever is used, ie 
essential requirement ıs that the wave- 


- rapidly changmg phenomena should be S 


produced at the oscillograph with & reduction milio 
which can be accurately’ determined. The chief 
source of error for all forms of divider arises from the 
earth of the high-voltage arm; but the 
effects of inductive residuals in the low- and high- 
voltage arms cannot be neglected for surges occupying 
& microsecond or 8o. 

The pilot model of the Automatic Computing 
Engine which was designed and made in the Elec- 
tronics Section of the National Physical Laboratory 
has now been transferred to the Mathematics 
Division, where it is being used for high-speed com- 
putational work. Although the pilot model was 
eee, intended merely as the forerunner of the 

final machine, it has proved to be particularly useful 
and will continue to be used while an engineered 
version and also the final machine are bemg pro- 
duced. 

In the Metallurgy Division a new method was 
demonstrated for the ion of amall specimens 
for tensile testa. In the preparation of specimens of 
the order of 1/16 in. in diameter, the strain pro- 
duoed in the surface layer by machining is important, 
although for larger specimens it can usually be 
ignored. The problem of obtaining small specimens 
by some other method was solved by making the 

the anode in & rather unusual electrolytic 
cell. A jet of suitable solution plays on the blank 
while it is rapidly rotated and at the same time 
moved to and fro along its axis at & uniform speed. 
A current passed between the blank as the anode 
and & cathode in the jet causes the blank to be 
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dissolved away gradually and uniformly until the 
desired size is reached. If the current density is high 
enough and the electrolyte suitable, a eleotro- 
polished surface is produced which is from 
irregularities under a cup microscope, as well 

being free from strain. Another exhibit shown by 
the Metallurgy Division concerned the production of 
titanrum. Although titanium is the fourth most 
abundant metal in the earth’s crust and is widely 
distributed, it is only since the development of the 
magnesium-reduction process withm the past decade 
' that the metal has shown industrial potentialities. 
Previously it had not been possible to prepare the 


metal in a suffimently pure state, and ite true. 


properties are shown only when m thm condition. 
Research is being carried out at the Laboratory on 
new methods of preparation of the metal and on the 
constitution of titanium—oxygen and titanium—iron— 
- oxygen alloys. In oorfnexion with research on atomic 
structure, an X-ray spectrometer oapeble of dealing 
with largo and small specimens has recently been 
constructed in the Metallurgy Division. In this 
instrument, the X-ray intensity is recorded by a 
Geiger-Muller counter which can be positioned to an 
angular accuracy of + 17 seconds of arc. The pulses 
in the counter are amplifled and recorded, and in this 
way quantitative measurements of diffraction maxima 
can. be achieved in a fraction of the time required to 
expose and process a photographic plate. To elrminate 
errors due to variation of the X-ray source, a monitor 
Geiger-Müller tube is used for measuring the beam 
incident on the specimen. When the monitor tube 
has reoóived a predetermined number of counts, it 
automaticaly stops the diffraction tube, the count 
of which thus corresponds to a usd ind of 
X-radiation on the specimen. The o &OOUTBROYy 
attainable is about 0-5 per cant. 

Demonstrations ` were given in the Metrology 
Division of emitters of highly reproducible waves of 
light which are being used in connexion with the 
measurement of distances of up to 0:5 m. to an 
Bocuracy oo ing to one-millionth of an inch 
in ten inches. ese Bouroeg use pure isotopes either 
of mercury or of krypton, both of which are now 
obtamable in sufficient quantity. Durmg recent 
months, four N.P.L. gauges, the largest being 10 cm. 
long, have been sent to two other standards labor- 
atories in Europe for measurement in terms of these 
wave-lengths of light. The results obtained at the 
three laboratories are in very good agreement, all the 
measured values for each gauge lying within & range 
of + 1 x 10-* in. Measurements are also continuing 
with radio waves 12-5 mm. in length for the purpose 
of being able to measure up to distances of about 
1:6 m. by interf The so far 
attained is of the order of 0-0001 in., and the tech- 
nique which has been developed shows considerable 

of extension to distances of 30 m. or more. 

A re-determination of the density of mercury is to be 
carried out in connexion with the National Physical 
Laboratory standard barometer, and im order to do 
this a 3j-in. cube of sintered tungsten carbide has 
been in the Metrology Division workshop 
with a standard of workmanship which is thought to 
be The faces of the cube have been 
lapped to within 10 x 10"* in. of flatness, and a little 
short of this in paralleliam, while the edges and 
corners have also been carefully finished. It is hoped 
that this perfection of geometric form will permit 
the volume to be determined from interferometric 
measurements of the linear dimensions. The cube 
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will then be weighed in air and in mercury in which, 
by virtue of ita density, it will just sink. The 

which it is hoped to attain corresponds to better than 
0-001 mm. of mercury in the measurement of atmo- 
spheric preesure and lees than 0-0001? O. in the 
measurement of temperature at the steam : 

In the Physics Divimon a new method been 
devised for measuring the elastic properties of 
materials over & temperature-range from near the 
absolute zero to above red heat. In the new equip- 
ment the specimen is lightly in the centre 
of a long tube and either cooled by gurrounding it by 
cold liquids jacketed in & special form of Dewar fiask, 
or else heated by electrical means. The has 
attached to it 15k niokel fllamente which can be used 
for setting it into oscillation and also for measuring the 
oscillations, since nickel has the property of changing 
magnetic variations into vibrations and vice versa. 
The precision obtainable is of the order of 0:08 per 
cent in favourable circumstances, and thus enables a 
knowledge of the elastic moduli and of the anslastic 
behaviour to be obtained. This information is of 
particular value because of the present tendency for 
materials, such as turbine blades, to be streed. very 
highly, even at temperatures in exceas of 1,000? C. 
In another of the Physics Division, a new Smith 
bridge has built for the purpose of measuring 
normal temperatures to an accuracy of + 0-0001? C. 

In the Ship Division, developmenta have taken 

lace in the technique for cutting propellers. In the 
Jatt mothod thin ste! templates aro fr out from 

oe through & pantograph mechan- 
Mns heels ratio of 5: 1 bemg emplo Then the 
templates are clamped around oylmdrieal formers in 
such & way that they give a correct skeleton replica 
of the face or back of the screw. The formers are 
mounted on & shaft carrying the screw, and this shaft 
18 rotated and advances so that a follower maintains 
contact with the template while an electrically driven 
bandcutter traces the correct section on a metal 
sorew blank. On tbe final version of the machine it 
is hoped to cut all four blades at once. A new torsion- 
meter which had been designed and made in the 
former Engineering Division workshop was aleo 
Bhown. Although the operating principle is similar 
to that of the commercial type of instrument, the 
deflexion is tranamitted from one end of the gauge 
length to the other by means of a small tube lying 
parallel to the shaft instead of by a shell concentric 
with it. Thus a very considerable reduction in the 
size and weight of the mstrument has been achieved. 
The instrument is carried on hardened pointe bearing 
on the shaft and 18 clamped to it by chains; a range 
of shaft diameters of 14-22 in. can be accommodated. 
are being carried out 1n the water tunnel 
on the effect on the cavitation characteristics of a 
ship’s screw arising from a non-uniform velocity 
distribution of the water. Gauzes of varying mesh 
inserted in the tunnel circuit are used for producing 
the appropriate variation in velocity. 

In the High Temperature Mechanical Properties 
Section, an investigation ia in on the varia- 
tion of fatigue strength over & -range of 10—8,000 

per minute on a mild steel for temperatures up 
to 500? O. It has been foun Bes eiu ind important 
to investigate the effects ting from the use of 
the higher frequencies 

"Visitors were also able to inspect the various items 
of routine test work in the Test House and to discuss 
problems connected with the maintenance of standards 


of quality. 
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VIRUS DISEASES OF FRUIT CROPS 


By Da. A. F. POSNETTE and Dr. R. V. HARRIS 
East Malling Research Station, Kent 


ECENT developments in the study of virus 
diseases of fruit crops, with special reference to 
stra and tree-fruita, was the subject of a 
‘Members’ Day’ at East Malling Research Station on 
July 2, when about a hundred visitors were present. 
The bulk of work on raspberry virus diseases, started 
in 1920, was transferred in 1942 to the intensive 
raspberry-growing districta of south-eastern Scotland 
and continued under the auspices of the Agricultural 
Research Council and the direction of East Malling ; 
the staff of this investigation was transferred to the 
newly formed Soottrsh Horticultural Research In- 
stitute in April 1951. The considerable progress made 
during this period of nine years in our knowledge of 
the many viruses infecting cultivated Rubus species 
and their complex associations is the subject of a series 
of research reporta at present in course of publication. 
Work on viruses of blackcurrant and the other Ribes 
species begun in the early 'twenties has recently been 
resumed at East Malling with the identification of 
three new viruses, two on blackcurrant and one on 


gooseberry. 
Strawberry Virus Diseases 


This work started in 1930 with the distinction of 
bwo tom-types in field plantations, yellow-edge 
and . In more recent analytical work, for 
which Dr. I. W. Prentice was chiefly responsible, 
these diseases were interpreted in terms of com- 
bimations of viruses assigned to three principal 
groups, (1) mild crinkle, (2) yellow-edge and (8) severe 
crinkle, on the bass of their differential persistence 
in the insect vector Pentatrichopus fragafolss. With 
this advance in the knowledge of the causal viruses, 
the early grouping of strawberry varieties as virus- 
tolerant or virus-sensitive is now being superseded 
by & more exact description of the reaction of each 
variety to the various viruses and their associations ; 
work on this aspect of the problem is at present 
yeoking a virological interpretation of the loosely 
:alled ‘break-down’ of virus tolerance (in ite early 
sense). This degeneration is & common and disturbing 
phenomenon in plantations of the leading commercial 
varieties, Huxley’s Giant and Auchincruive Climax. 
Evidence was recently obtamed of a degenerative 
affect on a clonal race of Huxley, infected only with 
so-called mild-crinkle virus, when it became infected 
with a further virus in this low-persistence group. 
[Infection of virus-free Climax planta with the viruses 
of this group 1 complex, to er with group 2 
viruses, caused some stunting ; but evidence has been 
obtained recently that another distinct virus is 
responsible for the severe ‘break-down’ frequently 
found in plantations. S 

Two other diseases, which are prevalent in 
plantations of the recently introduoed Auchincruive 
Climax variety and are complicating the diagnosis 
and control of the virus diseases noted above, are 
bemg studied. ‘Green-petal disease’, in which flower 
and fruit abnormalities are associated with a leaf 
3hlorosig, is thought to be of virus origin, and testa 
of transmission by grafting and insects are being 
made. Chloroees similar to descriptions of the ‘June 
yellows’ -disease in North America are also causing 
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disquiet among growers and propagators of planting 

stock, and two distinct symptom categories have 
been distinguished : transient chlorosis of the young 
leaves in the spring, and a chimeral streaking and 
Bpeokling which persists throughout the season. The 
latter form, which has also been observed in varieties 
other than Climax, is commonly associated with & 
reduction in vigour. Neither of these forms has so 
far proved to be transmissible by graft. A third 
disease, ‘sudden yellows’, which produces symptoms 
on Royal Sovereign strawberry easily confused with 
those of severe yellow-edge, has been shown, however, 
to be non-virological in origin. Its real cause still 
remains obecure. 

The information from this analysis and evaluation 
of the viruses concerned in the economie diseases, 
and from the study of their insect-vector relations, 
provides the basis for the following studies bearing 
directly on the problem of control: (1) natural virus 
ingress and spread in the fleld plantation, and methods 
for checking it, and (2) the production and main- 
tenance of planting stocks (runners) free from virus 
diseases. An approach to the former is being made 
from four directions, namely, a search for alternative 
vectors, and for alternative virus-hosts, a determin- 
ation of the seasonal times of spread of each of the 
virus components, and, with the Entomology Section, 
a study of the modification of the pattern of virus 
spread following the control of insect vectors by 
means of insecticides. The recent discovery of new 
ae vectors was reported in Nature!, and two species 
ot Potentilla have been shown to be, in one case a 
potential, and in the other case an actual, alternative 
host of strawberry viruses. Time of seasonal spread 
is being studied by the successive exposure for 
lmited periods of Fragaria vesca indioator planta in 
a plantation of commercial varietibe where the viruses 
are known to be present. The effect of control of 
vectors by insecticides on the pattern of spread of a 
virus is being determined from data collected from 
replicated plots planted with virus-free Royal 
Sovereign and F. vesca planta and subject to com- 
plete, partial and nil schedules of spraying with a 
systemic insecticide. 

The selection and maintenance of healthy planting 
stock, the second objective, is based on transmission 
testa to indicator species and varieties by grafting 
and by artificially manipulated insect-vectors, fol- 
lowed by intensive methods for the rapid prelommary 
multiplication of the selected plants under insect- 
proof ouse conditions. 

Finally, experiments on the application of heat- 
therapy to varieties of which no completely virus-free 
clones are obtainable have yielded positive results. 
Thus runners of certain varieties infected with viruses 
of group 1 and subjected to heat treatment have 
afterwards failed to induce any detectable symptoms 
on F. vesca indicators. This work is being extended. 


Virus Diseases of Tree Frults 


Preliminary observations and expemments on 
certain suspected virus diseases of apple, pear and 
cherry were started by Prentice in 1048, and this 
programme was enlarged and intensified with the 
arrival of Posnette in 1040. Since then, research has 
followed two complementary lines: (1) the classi- 
fication and description of visual symptoms found 
in orchards, and (2) & critical examination of material 
thus located by attempted graft-transmissions from 
trees showing each type of symptom and comparable 
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trees not showing them, to a range of possible commercial sources were also found to be extensively 
indicator varieties and species. In the course of this infected with this virus, and arrangements are in 
work an appropriate range of standard indicator hand tu continue the survey on a wider basis with the 
hosts for each virus group is being determined, and aim of re-seleoting and developing virus-free clones 
. improved ing techniques for obtaining quick where necessary. 
test results have been devised and put into general ` Quince root-stocks (for pcar) are under investigation 
use. and some infection has been identifled. 
The problem aa it concerns the scion and rootstock ` Plum rooct-stocks are mainly symptomless carriers, 
of tree fruits is a dual one, the effect of a rootstock and preliminary tests have detected a widely dis- 
infection being a permanent and growing source of tributed virus in common plum and Marianna stock. 
tree infection unless it is eliminated, and that of There is some, but probably leas, infection in the 
scion-tree infection moro localized and more likely to Myrobalan B and Brompton stocks. 
be eliminated in the normal course of propagation. Cherry root-stocks. Some clones of Mazxard selections 
Also, a combination of stock and scion each infected have been found to be infected with ri t; but 
with different virusce may synthesize complex the most important selection, F12/1, is mainly free 
diseases, which may be disseminated if stocks on from virus. The latter stock, those of plum, 
whioh grafte have failed are regrafted or returned to commonly shows when infected, and beds 
Btoolbeds for continued propagation. In this brief can then be ‘ro 'ab might; 12/1 is, in faot, used 
survey of present early trends and discoveries, the as an indicator m our studies of stone fruit 
scion and stock problems will therefore be dealt with viruses. 
separately. ; m Selootion of healthy propagating stock and indexing 
Virus diseases in scion varieties. of trials. The first step towards the control of these 
Apples. Apple mosaic virus waa found to exist in diseases of tree fruits is their elimination from the 
several strains of different virulence, and strains material used for propagation. This involves not 
causing extensive leaf chlorosis and defohation of & only the re-seleotion and raising of virus-free root- 
variety will probably affect its yield. But varieties stocks, but also the selection and distribution of 
differ greatly in their sensitivity to these strains, Bo virus-free scion material. This work has already 
that a strain can only be defined as severe in relation begun, and & survey, by graft-indexing, of virus 
to a specified variety, and henoe the danger of ‘top- diseases in existing trials at this Research Station is 
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' sensitive on to a tolerant variety. Tha, 


grafting i : ha 
effecta of the rubbery wood virus on a wide of.. 


varieties, additional to the sensitive variety Lord 


covery of the wide distribution of these diseases 
infected stoolbeds (see below). 

Pear. Besides stony-pit, two diseases of the vein- 
banding and leaf-flecking type have been identifled 
and appear to have a stunting effect on quinoe- 
seedling indicator plante. The possible importance 
of these viruses in stock-scion incompatibility 
phenomena is being studied. 

. Four of symptoms have been 
identified and are being studied by graft transmission 
to & range of species and varieties: rasp leaf, tatter 
leaf, rosette and rusty mottle. The three latter have 
reduced the vigour of & clonal rootatock (F12/1) by 
about 20 cent (girth and height) m two years. 


being undertaken. Plans are also Vae ani for 


Investigating the natural vectors of these 


Lambourne, is being determined, following the dis- XV Pomette, “A. Y., Mature, 169, 837 (1062) 


EDUCATION AND TRAINING 
OF METALLURGISTS 


HE presidential address by Prof. Hugh O'Neill 

to the Institution of Metallurgista given on 

June 26 was concerned, first, with the education of 

metallurgists and, secondly, the maintenance of a 
high standard of professional conduct. 

Whether the founders of the Institution intended 

it or not, it is a company showing 4 resem- 


Tap Ee D E a in its effecta, not blance to the early craft guilds. The three grades of 
on 712/1, but on most commercial varieties. As ite membership, like the corresponding degrees at the 
oocurrenoe is oom tively rare, total loas from universities, were grades through which every 
Meer eat is probebis mmi ee (han. that EOM common man could . They were nob social 
more commonly distributed viruses such as rusty classes; they were and not castes.  Pro- 
mottle. ' feasional qualifications were required in many 
Plum. The oommon vein-bending or line pattern countries during the Middle Ages before a man could 
leaf symptoms in plum are probably caused by practise as a metallurgist. Thus in 1438 Charles VI 
several viruses. In general, plums are more tolerant of France decided that nobody in any town, village 
to virus diseases than are cherries, and viruses from or hamlet in Dauphiné could make iron or steel if 
almost gymptomleas plums have been found to cause his competence had not been officially i 
severe leaf-necrosis on cherry. Two recently dis- The old worker, and those who wished to become 
covered symptom types on plum, a leaf roll and a workers, were examined by an official assisted by 
bark splitting, are both potentially serious diseases two or three experts, who Judged their aptitudes and 
on certain varieties, particularly the gages. experience. Just as in the days of the Guilds when 
Virus diseases in root-stooks. the apprentices were not only taught the trade, but 
Vegetative races of root-stooks hitherto developed also, received some general education, eo is the 
at East Malling without reference to the ingress and Institution interested in the training of its members. 
subsequent dissemination of viruses are being ex- ` It is recorded that & goldsmith’s rentioe in 1404 
tensively surveyed, with the ETE M date. agreed to serve ten years instead of nine, provided 
Apple root-stocks. Some stools of and MIX at D sce D ME 
East Malling were found in preliminary testa to be Leur usur rg sucum nes abe caue 
infected, without symptoms, with rubbery wood for failing to have apprentices taught reading 


virus. Other varieties of the Malling series from and writing. These craft guilds were friendly 
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ocieties, concerned with the welfare of the whole 
nan. They had their religious observances and their 
estivities. 

There is still an element of dissatisfaction, which 
iniversity teachers themselves share, with the 
raining at present given to many students of metal- 
urgy. Someone wrote to me to gay that after inter- 
y several hundred science graduates he oon- 
Xuded that m all the British universities insufficient 
sttention is directed to the underlying science and 
3hiloeophy of the subject. He believed that teaching 
n the history and philosophy of science, plus an 
1ooount of scientific method, with further philo- 
'ophical teaching on the nature of truth, are essential 
ngredienta in the training of any man of science who 
wishes to describe himself as well educated. A further 
sriticism of current training is that: ‘The educated 
scientist knows that his science is derived only from 
> part of experience, and that it does not, and cannot, 
3onoern itself with the most important aspects ef 
human life. The universities are to blame. They 
were instituted to give an education, but to their 
science students they give little more than technical 
waining. They are, in general, expending far less 
xfort in making wise men and good citizens, than in 
varning out good employees for commerce and in- 
justry. This can be remedied in part at least by 
insistence that the study of the nature of science 
should be a necessary part of the training of 
xientists, and should enter into every final 


3xamination’’. 


Exactly one hundred years ago there was 
n Bi a famous discourse entitled ‘ 


URE 
active probing of the common values which are held 
by most men. 

It is y agreed that intense specialization at 
the undergraduate stage should be avoided. In the 
words of Prof. Woodward, no one should receive an 
honours degree without showing “that minimum of 

understanding which tiates education 
technical skill". Fortunately in Britain, with 
ita independent universities, we have largely avoided 
what an American professor has sadly described as 
the amsembly-line technique: ‘The part affixed in 
this industrial process is the course. . . . The course 
is a neat unit of knowledge, complete in itself, duly 
fastened to the student’s mind, ted, 
forgotten. Onoe it is on, it is on, an we do not have 
to worry about ib any more. When a student has 
had all the courses bolted on, we look him over to 
see that nothing has been forgotten, we add up the 
credits that the courses are worth, and if what we 
find agrees with the specifloations . . . we give him 
& degree which ai that he has a college 
education”. The dilemma arises, however, in con- 
nexion with the distribution of time for all the work 
to be done. Some will take the view that the life of 
Britain depends upon the discovery, development 
and export of high-quality specialities. For this 
first-class men of science are required. It still seems 
to me, however, that we should maintam the broad 
besis for the bachelor’s degree, and intensify special- 
ization in postgraduate work. 

"The question may be asked : is there such & thing 
“as ‘cultural metallurgy’? Prof. John Read recently 

~~ developed an earlier opinion that “Chemistry itself 
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edge Viewed in Relation to Professional Skill”. ' may become a cultural and humanistic instrument of 


John Henry Newman was outlining his ideas about 
universities, and advocating “liberal education” 
sombined with specialist studies as a definite means 
f “oultivating the intellect”. According to Newman 

the man who has learned to think and to 
eis N aa de of 
analyse, who has refined his taste and formed his 
judgement, and sharpened his mental vision, will not 
indeed at once be . . an engineer, or & chemust, or 


a geol . but he will be placed in that state 
of m oot in which he oan take up any one of the 
sciences . . . with an eese, & grace, a versatility, 


and & success, tó which another is a stranger". 
Some writers would claim that science itself is an 
adequate basis for the life of & university or nation, 
y because of its sociological developments. I 
must, however, mention & hilarious essay written in 
this connexion by a serious scientist, which ends 
thus: “We oan, and should, laugh out loud at 
scientists: aud this: wil paie wary. (best Pay to 
prevent them from regulating us, or averaging us, or 
sonditioning us to synthetic RAN For what 
are they doing ! The most laughable thing in the 
world. They are all crowding round and bowing 
low before a Sacred Cow". Without beimg cynical 
about science we need not become worshippers. In- 
the last century ıt avoided metaphysics, whereas 
to-day we have Schrödinger stating: “I consider 
science an integrating part of our endeavour to 
answer the one great philosophical questign which 
embraces all others, the one that Plotinus expressed. 
by his brief—1ho are wef, and more than that; I 
consider this not only one of the tasks, but the task 
of science, the only one that really counts”. Sir 
Walter Moberly, in discussing how the universities 
should attempt to implant a wide culture, has 
recommended & limit to religious neutrality, and an 


high value”. To that may be added the following 
statement of Lord Waverley (formerly Sir John 
Anderson) in his 1951 May Lecture to the Institute 
of Metals: “I wish ib could be universally recognized 
that scientific studies no lees than the humanities 
have & cultural value, and that applied science is not 
inferior academically to pure science”. For metal- 
lurgy to have any humanistic qualities it would 
probably have to include the history of the subject, 
and this indeed was the main point of Read’s 
lecture. 

How are we to set up and maintain a high standard 
of professional oonducb ? This is & moral matter, 
and increasingly one hears the expression that there 
is no morality or culture without ion. If we 
pursue the analogy with the craft guilds mentioned 
earhDer, we find 4 -understanding that 
guild conduct should be based on definite religious 
principles. There would, of course, be hostility from 
some quarters at attempts to bring Christian prin- 
ciples directly into the gphere of professional oonduot, 
but one cannot help noticing that at a meeting of the 
representatives of British, French, German and 
Italian steel industries at Caux, the great need for 
absolute moral standards in industry was emphasized. 
There ig, however, another direction in which metal- 
lurgiste in high poaitions may have to take a definite 
line their professional conduct. In the 
development of primitive regions metallurgists should 
use their influence to see that the conduct of the 
enterprise corresponds with the natural righta of 
mankind. 


I would conclude by & quotation from a letter 
signed by ''A Professor”, presumably American, on 
"What do we in the Universities believe ?” : 

“|. . Underneath our devotion to the fictitious 
reality, which the physicist at the Einstein level has 
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destroyed, lies sleeping a faith in the existence of a 
moral universe; in the existence of a natural law 
which gives to man certain inalienable rights ; ina 
Divine Creator of which we are each a tiny k. 
But we are scarcely aware of these foun tions far 
beneath our everyday lives. Only when man- 
made laws challenge man's inalienable rights do wo 
realise whence comes our belief in these rights". 

F. O. THOMPSON 


OBITUARIES 


Sir Lindsay Scott, K.C.B. 


Ste LrspBAY Soorr, who died on June 17, was an 
outstanding example of the finest tradition of the 
ainateur in the fleld of humane studies. A Civil 
servant the exacting duties of a senior 
official in a war department m time and during 
hostilities, he deberi em e & notable place for 
himself in Brituah archsological research by his 
resolute’ determination to match his work 
nothing leas than that of the higheet professional 
standards in the fleld or in the museum and library. 


With & naturally vigorous and original mind,. 


, sharpened and disciplined by academio traming, he 
brought to his studies of British prehistory a fresh- 
ness and directneas of approach which was always 
well ballasted by ise and detailed documentation, 
and illuminated direct personal experience. He 
was, m the eighteenth-century sense of the word, a 
‘curious’ person: his reading was wide and unocon- 
ventional, and m i his knowledge of the 
byways of English li ture from ite beginnings to 
the nmeteenth century was ag varied and 
as ib was entertaining to his friends, and to this he 
added a robust and competent command of the 
practical skills of the countryman and the sailor. 
His work was specifloally directed to problems of 
. Scottiah prehistory, and his mam excavations were 
carried out in the Outer Isles, where perhaps he felt 
most at home ; but these local studies were invariably 
made within the framework of Huropean prehistory 
as a whole, and he carried on an amused, but none 
the leas sincere, campaign against provincialiam and 
isolation in such researches. Always provocative 
(sometimes deliberately and healthily so), his oon- 
tributions to the archwology of Scotland, both in the 
form of excavations admirably carried out and 
meticulously recorded, and in subsequent comment 
upon the wider aspects of the problems involved, will 
remain as & permanent memorial to his immense 
and to his devotion to exacting standards of 
acho. ip. These, and his work on the Council for 
British Archwology and as president of the Prehistoric 
Society, have ensured him a place among the more 
forces in the post-war development of 
-prehistorio end in Great Britain. 
STUART Piaaorr 


Mr. F. W. H. Migeod 


FRupERIOK WiLLIAM Hues MrGmop was born on’ 
August 9, 1872, in Chislehurst, Kent, and went to, 


school in Folkestone. When he was seventeen he 
joined the pay of the Royal Navy, and 
although he had a love for the sea and an interest in 
those who serve in ships, he was not destined to 
devote his life to ib. nine years he left the 
Navy and in 1900 he joined the Colonial Civil Service. 
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All his t service was in Africa, and most 
of it in Weet Africa, though he made several important 
and hazardous journeys across the continent. His 
curiosity concerning the and customs of 
the various races was insatiable, and his researches 
resulted in five volumes on languages and four quite 
considerable travel books. Wherever he went he 
observed closely, and he amassed a store of natural 
history knowledge that he used in later writings. 

In 1925, when the British Museum East Africa 
Expedition was left leaderleas through the ‘death of 
W. E. Cutler, Migeod volunteered from England for 
the post, and intermittently for the next four years 
or 80 he acted as general overseer of the operations: 
On the whole, he had little success in this, and it is 
paradoxical that through the nature of the work he 
came into the publio eye much more than he ever 
did through his able and successful studies in folk-lore 
and language. It is only fair to gay that Migeod iri 
these later years did not claim much for his East 
African adventure. 

Migeod’s years of retirement in Worthing wefe 
obaracteristically busy. He wrote a book, “Earliest 
Man", and another volume, ‘‘Aspects of Evolution", 
which displayed a rather fundamentalist point of 
view; but also revealed a rising range of 
observation and width of knowledge of the literature. 
He also wrote a survey of W 

was & Fellow of the Royal Geographical 
_and the Royal Anthropological Bocieties for many 
. years. He had been t of the Worthing 
Archwological Society in 1927 and he was re-elected 
in 1088. He also entered local.government as a town 
councillor, eventually becoming an alderman both of 
Worthing and of the County of Sussex. He was for 
Inany years chairman of the local sea-cadet force. 

His manner of speech and bearing sometimes gave 
an impresion of arrogance; but in fact he was a 
kindly and friendly man and an admirable host. 
Fortune seldom shone on him. His married life was 
happy but brief, and his wife died many years ago. 
For the. last year or two he had been ill and much 
alone, and the end came on July 8. 

W. E. SWINTON 


Prof. Tadeusz Estrelcher 


Pror. Tapwusz EsTREroner (Thaddaeus Estreicher- 
a member of an ancient and cultured 
Polish family and one of Poland's most 

and versatile men of science, died in Oracow on 
April 8. Son of Karol Estreicher, bibliographer and 
director of the University library, he' was born in 
Cracow on December 10, 1871. He enrolled as a 
student in the famous Jagiellonian University of 
Cracow, founded in 1804, where he became a 
favourite pupil of Karol Olexewaki, the oelebrated 
ahemist. In 1894, at the request of Sir William 
Ramsay, Olezewski had begun experiments on 
the liquefaction of argon; Ezstreicher participated 
in this work with distinotion, and graduated Ph.D. 
in 1897. After working in the laboratories of van 't 
Hoff (Berlin) Ostwald (Leipzig) and Ramsay (Lon- 
don), he returned to Cracow as a Docent in inorganic 
and analytical chemistry; at the same time he 
helped to modernize Olsrewskis laboratory. <A 
further year’s work with Abegg (Breslau) was 
followed by his appointment, in 1906, as professor 
of inorganio and analytical chemistry at the Univer- 
aity of Fribourg, in Switzerland, a chair which he 
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ocoupied until he was recalled to succeed Olszewski 
in Cracow in 1919. 

Here he was faced with the difficult task of 
rehabilitating a department which had been devast- 
ated during the First World War. In 1923-24 he 
was dean of the faculty of arts, and in 1926 he was 
made director of the Pharmaceutical Department in 
the University of Cracow; his work in the latter 
capacity resulted, in 1947, in the elevation of this 

t to the dignity of a faculty. Meanwhile, 
at the outbreak of the Second World War, he was 
doomed to undergo the terrible experience of 
imprisonment in the concentration camp at Sachsen- 
hausen, following the arrest of himself and many 
others on November 6, 1930. In this camp a score 
or so of his colleagues perished, among them his 
brother Stanislaw, who held a ahair in the faculty of 
law. Although Estreicher survived, he never regamed 
his normal health. When he returned to Cracow 
upon his liberation the University had ceased to` 
function, and for a time he was obliged to eke out a 
meagre living a8 a proof-reader. With the re-openmg 
of the University he resumed his chair; but his 
health deteriorated so gravely that he soon felt 
called upon to resign. 

Estreicher was vice-president of the Committee of 
the Polish Pharmacopaia and an active member of 
the Committee of Pharmaceutical Science of the 
Polish Academy of Arta and Sciences. He was also 
a leading organizer of the garden of medicinal plante 
in Cracow. His researches dealt particularly with 
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Electrical Engineering In the Manchester College 
of Technology : Prof. J. Hollingworth 


Pror. Jonn HOLLINGWORTH, who retires from the 
chair of electrical engineering in the Faculty of 
Technology in the University of Manchester at the 
end of August, was educated at Bradfleld College, 
Peterhouse (University of Cambridge), and the Central 
Technical College (University of don). During 
the next nine years he was in turn demonstrator at 
the Central Technical College, lecturer at the College 
of Technology, Manchester, and held & commission 
in the Royal Air Force. He was appointed Priori ge 
assistant at the National Physi 
position which he held for eleven years. : Dus thia 
period he published a number of papers on"the 
propegation of radio waves and allied subjects. In 
1932 he was appointed professor of electrical engineer- 
ing in the Co of Technology, Manchester, and 
under his direction the dej has developed 
in many directions, notably in the teaching of 
electronics, servo-mechaniams and high-voltage 
engineering. 

Dr. Eric Bradshaw, M.B.E. 


Dr. Erro BRADSHAW, who succeeds Prof. Holing- 
worth on September ‘1, was born in 1909 and was 
educated at the King’s School, Grantham, and at the 
Faculty of Technology, University of Manchester, 
where he graduated in 1930, taking his master’s degree 
a year later. After a course at the works of the British 
Thomson-Houston Co., Ltd., Rugby, he joined the“ 
staff of the Royal Technical College, Glasgow, where 
he remained until 1944, during which period he took 
his Ph.D. degree. He was then appointed special 
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the behaviour of gases at very low temperatures. On 
this theme he published many original papers in 
German, Polish and British scientific journals. In 
F905 he translated into German Travers’s well-known 
work on the experimental study of gases; and in 
1915 he published his own book entitled ‘‘Kalori- 
metrie der niedrigen Temperaturen". For the 
“Polish Biographical Dictionary” he wrote author- 
itative notices of Kostanecki, Wróblewski and 
Olsrewski, three Polish men of science of the first 
Tank. E 
First and foremost a chemist, Estreicher was a 
man of great erudition and varied interests. He was 
an accomplished classical scholar, a fluent linguist, 
and a lover of music and the flne arte. Himself an 
artist of merit, he assembled a fine collection of 
modern Polish paintings. His writings included 
essays on the Polish language and literature, and he 
published also an interesting monograph on the 
Jagiellonian Globe’, & valued relic dating from 1510 
and preserved in the Jagiellonian Library at Cracow. 
He cherished a life-long ambition to write & history 
of Polish chemistry ; but although he collected much 
material and had the ideal equipment for this task 
he was never able to find time for 1t. Towards the 
end of his life he lost both mght and h but 
as his letters (often dictated in vise age 
kept to the end his marvellous memory and his dice: 
and alert mind. This remarkable man of science 
might well have taken for his motto: Homo sum : 
humani nthel a me alienum puto. JOHN READ 
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lecturer in high-voltage at the College of 
Technology, Manchester. He i8 Joint author of a 
number of pepers in the fields of high-voltage 
measurement and electric power-supply. Dr. Brad- 
shaw has served on several committees of the 
Institution of Electrical Engineers and is now vioe- 
chairman elect of the North-West Centre of the 
Institution. He has for some years been tutor and 
lecturer at the Ministry of Education Engineering 
Summer Schools. He founded and is now editor of 
the Bulletin of Electrical Enginsering Education. 

Radlo-Frequency Allocations In Europe: Conference 

In Stockholm 


Taran of the study groups of the International 
Radio Consultative Committee met in Stockholm 
during May 15—27; and these were followed by & 
European Broadoasting Conference during May 28— 
June 30. Thie Conference had been called to consider 
the assignment of very high frequencies (ultra-short™ 
wave-lengths) for sound and television broadcasting 
in Europe. The work of the Oommittee waa of a 
technical nature, designed to establish the basis upon 
which & scheme of frequency-sharing could be dovised. 
For this purpose, one of the study groups presented 
wave-propagation curves showing the fleld-strength 
likely to be obtained from transmitting stations at 
distances well beyond their normal service area. 
Another group had studied the discrimination which 
it 18 desirable to attain in order to avoid interference 
between television stations operating in the same 
frequency-channel. By & combination of these 
resulta, the geographical separation desirablo between 
stations sharing the same frequency-band could be 
established. The Stockholm broadcasting conference 
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has produced an agreement on three plans for the 
-assignment of frequencies to European broadcasting 
(including television) within the three bands 41-08, 
87 -5-100 and 174-216 Mc./s. The General Post Office, 
which is the le administration in. Great 
Britain, has stated that the Conference accepted the 
assignmehts which the United Kingdom has made 
for the five-high-power and flve low-power television 
stations being established by the B.B.C. For the 
becond Bay (87-5- 100 Mo./s.) the British delegation 
was successful m eee seta of fre- 
quencies for amplitude and for frequency modulation, 
respectavely. The agreement was signed on behalf of 
the administrations of twenty-one of the thirty-one 
countries represented ab the Conference. ` 


Anatomical Nomenclature - 
Ax international meeting of anatomists was recently 
held in London to discus a proposal to establiah an 
agreed anatomical nomenclature. The first attempt 
to reach a similar agreement was the work of a amall 
committee, predomumantly German m constitution, 
which was convened by the German Anatomical 
Society at its Leipzig meeting in 1887. This committee 
devised a list of terms, now known as the BNA, 
which was adopted at & meeting in Basle in 1895. 
The BNA has been endorsed by a number of 
countries ; but nevertheless is not an internationally 
approved 'scherne. In 1933 the Anatomical Society 
of Great Britain and Ireland approved an English 
revision, and a German revision was published in 
1930. The recent London i that any 
new mternational nomenclature sho be based on 
the BNA, which it was hoped would require & 
minimum of change. It was also agreed that each 
country was at liberty to translate the official Latin 
terms of the BNA into ita own vernacular for teach- 
ing purposes; but that, wherever possible, official 
Latin terms should be used in publications. The 
revision of the BNA is the responsibilty of pro- 
fessional anatomiste; but it was decided that it would 
be in the best interests of all'if physiologiste, patho- 
logiste, clinicians, and others goncerned in the 
education of medical students, should communicate 
any views they might have about anatomical nomen- 
clature to the committee. According to:& recent 
letter to The Lancet (July 5, 1952), Prof. T. B. 
Johnston (Guy's R London, 8.E.1) is under- 
taking the task of oo ting such proposals in Great 
Britain. The various sub-committees dealing with 
this matter hope to it & report to the Inter- 
puo ee ae a D a 
in 19565. 


History of Sclence 
Lasr year the attention of readers of Nature waa 
directed to the publication, by E. Munkagaard, of 
Copenhagen, of first two numbers of Centourus, 
a new quarterly devoted to the history of science and 
medicine (Nature, 167, 841). Three further numbers 
have since appeared, containing fifteen original 
articles on a variety of subjecta of scientiflo, medical, 
biographical and biblographical interest. Among 
these may be noted, in Vol. 1, No. 3, & critical article 
by Prof. Benjamin Farri m on Francis Bacon’s 
oe Partus Masculus", and, m the first number 
Vol. 2, Prof. Edward Rosen, of New York, dis- 
cusses when Galileo made his first telescope. Under 
the heading ‘Varia’, in Vol. 1, No. 4, is a description 
of the recently established Belgian Museum for the 
History of Science, situated in Ghent. First planned 
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in 1989, war delayed ite opening until 1948. It was 
first housed in the Archwological Museum, but 
latterly was moved to more spacious accommodation 
in the Museum of Fine Arte. The Museum is stated 
to be especially, rich in old medical and surgical 
instruments, & new acquisition being a collection of 
surgical instruments representative of ancient Egypt 
and the Middle East. Documents, both printed and 
manuscript, bearing on the history of the sciences 
also form part of the collections. Each number of 
Centaurus contains several book reviews and there 
are also extensive lista of books received. The high 
standard of prmting and illustration 18 mamtained, 
and this quarterly is one well worth the attention of 
British readers interested in the history of science 
and medicine. 


Gamma-Ray Sources for Radlography 
A oommirrs& of the Industrial Radiology Group 
of the Institute of Physica has recently prepared a 
“Memorandum on Gamma-Ray Sources for Radio- 
graphy” (obtainable from the Institute; pp. 23; 
1962; 3s. 6d.), which provides a brief statement of 
the physical characteristaca of the eae’ sources 
for radiography by means of which a ia range of 
radiography can be carried out without X-ray equip- 
ment. In addition to the older, costly and somewhat 
rare, radium there are now available sources con- 
sisting of radon obtainable fram the Radiochemiocal 
Centre, Amersham, and three artificial radioactive 
sources—oobalt-60, tantalum-182 and iridrum-102— 
from the Atomic Energy Research Establishment, 
Harwell. Attention is directed in the memorandum 
to radiographio technique, protection of personnel : 
and precautions to be taken when handling or trans- 
porting the sources, and to the cost of installation 
of the necessary equipment for gamma-radiography. 
Useful data sheeta, essential information 
and_obtainable from official sources, are included as 
EARN Eu to. the memorandum. For example, 
t-60 which has a halflife of 5-3 years and is 
recommended for the radi phy of steel 2-6 in. 
thick, costa £40 promisso da for the equivalent of 
1 gm. of radium ; the radium can be supplied on loan 
at & rental of £225 & year. The activity of radium 
remains sensibly constant with time whereas that of 
the other sources decreases ; but the artificial sources 
can be returned to the atomio pue for reactivation. 
With regard to the technique of gamma-radiography, 
it is mentioned that the technique is simpler than that 
using X-rays, but the interpretation of the results 
is a skilled job. Though the radiographer must have 


-an adequate knowledge: of protection and must be a 


responsible person, his need not be 80 broad 
in scope as that for X-radiography, since no high- 
voltage circuite are involved. facilities, 
though limited, are available in Great Britam, and 
particulars of these can be obtained from the In- 
stitute of Physics, 47 Belgrave Square, London, 
B8.W.1. 


Twenty Years of Work at the Jungfraujoch 

Tus November 1951 issue of L’ Astronomss contains 
& number of interesting articles, two of which are 
connected with the scientific station of J ta 
and are contributed by M. D. acon E 
the station. The first of these refers to dcn etiem. i 
of the twentieth anniversary of the inauguration of 
the stetion in 1981, which took rwr desi iu 
26 and 27, 1951, at Interlaken and at the 
Jungfraujoch itself. A short account is given of the 
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various activities of the station in the physica of 
cosmic rays, &strophysice and the physiology of high 
altitudes (laboratories have been installed for work 
in other fields as well). The initiative in the project 
ia due to W. R. Hees, professor of physiology in the 
University of Zurich, who spent two yeara in the 
work of organization, interesting various institutions 
of other countries in the scheme, and obtaining the 

financial support to carry it out. Several 
institutions have combined to endow the station with 
a small observatory specially well placed for research 
on spectroscopy and spectrophotometry in the infra- 
red and ultra-violet regions. The Observatory of 
Paris and the University of Paris, and also the 
Observatory of Uccle, have generously presented 
certain instrumenta to the station, and the Obeerva- 
tories of Geneva and Basle and the Institute of 
Astrophysics, Paris, have a scheme for mounting & 
40-om. Cassegrain telescope which will give astronomy 
an Prid geen at the Jungfraujoch. The second 
article gives the results of ten years of astronomical 
observations and refers to the schemes for new 
research in various fields ; it shows the intense keen- 
neg of the Director, and everyone will wish him great 
sucoees in his programme. In concluding the article, 
he thanks all those who have contributed to the 
progress of the work, including a group of young 
students from the Universities of Basle and Zurich, 
some of whom are now teachers in different places. 
The list of publications, commencing in 1933, given 
at the end of the second article, shows the activities 
of the gtation and is very creditable to the Director 
and his staff. 


Geography In the Secondary School 

ArT the request of the Executive Committee of the 
Geographical Association, two of ita members have 
prepared a memorandum on the teaching of geo- 
graphy in secondary schools and, particularly, in 
modern schools. No young people, they suggest, 
ought to leave school without the fullest and most 
understanding picture possible of the locality, the 
land, and the world in which they will begin to earn 
their living and live their adult lives. These young 
people should have some real appreciation of man’s 
dependence in all parte of the world upon the land 
in which he livea; upon the warmth and moisture 
without which his crops cannot grow ; upon natural 
resources that he employs to meet his needa, whether 
simple or complex ; upon the essential and irreplace- 
able few inches of soil which sustain him in his many 
millions throughout the world. 
great distances no longer. separate men as they once 
did, geographical knowledge forms the background 
essential to an understanding of international affairs 
and to an appreciation of the differences of outlook 
which still drvide peoples from one another. To help 
the geography teacher, the writers of the memorandum 
devote considerable attention to the content and 
organization of the geography course, the study of 


geography out of doors, and the use of equipment, 
including The memorandum has been well 


conceived er carefully prepared; copies may be 
obtained from the G hical Association, c/o the 
Park Branch Library, Street, Sheffleld 2. 


Use of Films In the University of Cambridge 
Tse fifth report of the Cambridge University 
Educational Film Oouneil indicates that, besides 
regular fllm sessions in the Department of Geo- 
graphy, weekly sessions of Ruasian sound films are 
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now provided for studenta in the Department of 
Slavome Studies during all terms. Considerable use 
is alao made of the film for teaching in the Depart- 


“ment of Zoology. An interesting development during 


the year was & further investigation on the use of 
‘silent’ films in education which was carried out in 
the Department of Engineering. Although more 
experimental confirmation is required, the evidence 
poe by this investigation seems to show that, 

, when members of an audience have been given 
the opportunity of comparing ‘silent’ films shown 
with and without musical accompaniment, their 
opinion of what has been. the effect of the music on 
their attention is in general a reliable index of its 
actual effect, measured by tests made after the 
showing of the fllms ; secondly, that more students 
are aided by accompaniment to silent educational 
films than are hindered; and, thirdly,” that those 
who are aided are those most receptive to the visual 
film medium. Among the research films which have 
been made is that of the Cambridge Jotenheim 
Expedition showing glacier formations, and others on 
the fur seal of the Pribilof Islands and on the sea- 
urchin’s eggs. The report also contains a complete 
list of all the films made in connexion with teaching 
or research at Cambridge. 


Current Trends of Physics in the United States 

Tus September issue of the Journal of Scientific 
Instruments (28, No. 9; 1051) contains, in addition 
to original contributions and other regular foatures, 
a special article by Dr. J. C. Overbeck, of the North- 
western University, Evanston, lil, and is the latest 
in the series of articles which he has contributed at 
intervals during the past twelve years on experimental 
physics in the United States. In his illustrated 
article, Dr. Overbeck surveys, by selecting several 
topics from the pepers published ın American physics 
journals, the significant trends in the method and 
technique of experimental physics m tho United 
States during the past two years. The topics chosen 
include the germanium phototranestor and the 
germanium rectifier ; two new types of mass spectro- 
meter, the one using a time-of-flight method and the 
other velocity selection; a diaphragm type of 
pressure gauge for very rapid transient pressures; & 
novel method of increasing the safe power input of 
an X-ray tube by twenty to twenty-five times but 
stil retainmg the sharp focal spot; photographing 
sound waves; and an mgenious method of magni- 
fying a orystal layer to provide an image of its atoms. 
Dr. Overbeck considers the period under review to 
be one of development rather than of profound new 
discoveries. 


Thirteenth International Horticultural Congress, 

London . 

Tum thirteenth International Horticultural Con- 
greas will be held in London during tember 8-165 
under the auspices of the Royal Horticultural Society: 
Three general lectures will be given on each of the 
following subjects : environment, soils and nutrition, 
plant breeding, and growth and development. In 
addition, about & hundred and forty lectures will 
nd apes E denies EE ee 
sections, which are as follows: fruit growing, vege- 
table growi ornamental plant growing, plant 
breeding, environmental control, seeds, and tropical 
and subtropical horticulture. The various meetings 
will’ be held in the halla of the Royal Horticultural 
Society, Vincent Square and Greycoat Street, 
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London, 8.W.1, and at Church House, Dean's Yard, 
Westminster, London, 8.W.1. Following the week 
of lectures, there will be tours and day excursions to 
research stations, gardens, nurseries, fruit- and seed- 
growing , wing establishments, eto.; visits to places of 
i ical mtereat will also be included.’ Other eventa 
that will take place during the Congress are as 
follows. The International Committee for Horti- 
cultural Congresses will meet on September 7 and 13 ; 
the International Committee on Horticultural Nomen- 
clature and Registration will meet on September 7; 
& meeting of representatives of botanic gardens under 
the auspices of the International Botanic Gardens 
Commission will be held on September 13; and the 
Flower Show of the Royal Horticultural Society will 
take place during September 0-10. The mem 
fee for the Congress is 4 guineas. Further details can 
be obtained from the , Thirteenth Inter- 
national Horticultural Congress, Royal Horticultural 
Society, Vinoent Square, London, 8.W.1. 


.The Potsdam Geodetic Institute 


FoLLowiye on the political changes in Germany 
resultmg from the War, the Potsdam Geodetic 
Institute has renewed the publication of rta work in 
& new series of V r , of which aix imsues 
have been recerved, of dates 1949-51. They appear 
under the auspices of the Deutsche Akademie der 
, Wissenschaften zu Berlm, of which the Geodetic 
Institute became in 1946 a dependent body, under 
the directorship of F. Mühlig. The Institute welcomes 
exchanges of ite publications with those of other 
geodetic workers. The aix issues now available deal 
partly with work before the War, as in the 
study (No. 2, F. Muhhg) of the 24-motre interference 
comparator, the construction of which was begun in^ 
1937, and in No. 8 (K. Weiken), dealing with pendu- 
lum observations, 1934-48. ‘Nos. 1 and 6, by E. 
Heicheneder, deal with the theory of errors and 
~ adjustment of networks in nadir triangulations ; 
No. 4, by H. Haalok, is on gravity-disturbed flelds 
and on the theory of the normal figure of the earth ; 
and No. 5, by the late K. Friedrich and W. Jenne, 
discusses in much detail the solutions of systems of 
linear equations in which many coeficients are rero. 
‘The back covers of the later issues list some of the 
post-war publications of the Potedam Geophysical 
Institute, prepared by R. Bock, F. Burmeister, F. 
Errulat, and W. Schumann ; they deal entirely with 
geomagnetism. R : 
Jodrell Bank Annals: A New Astronomical 

Journal i 

A Naw publication, to be known as,the Jodrell 
Bank Annals, initiates Series 1 of the Astronomical 
Contributions from the Uni of Manchester 
(Vol. 1, No. 1, . 1-12; 1952). Through this 
medium & consi le amount of observational data 
will be made available to astronomers, especially in 
connexion with the continuous operation of the 
meteor, solar and galactic noise equipments at the 
Jodrell Bank Experimental Station. It is hoped, 
however, that the Annals will also contain, from time 
to time, contributions to theoretical astronomy from 
the University and ita Mathematical Laboratory. 
The first publication, "Radio Echo Observations of 
the Daytime Meteor Streams in 1951”, by G. 8. 
Hawkins and Mary Abnond, includes a certain amount 
Of material that has previously 
Roy. Astro. Soc. and also in Nature; , but ‘a few 
new features are worth attention. A new minor 
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stream was detected near v'Piscium on May 12 and 
18; but the radiant structure wag diffuse. Although 
it is that this stream may correspond to 
the Piscid streams observed in 1947 and 1948, the 
difference of 10° in the right ascension of the radiant 
renders the identification uncertain. The 7 Aquarid 
stream supphed meteors with velocities 68-7, 68-0 
and 58-8 km./seo., respectively, as shown in Table 4 ; 
but meteors radiating from a radiant at R.A. 336°, 
Deo. 0°, with a period of Halley's Comet, should have 
& velocity of 70-4 km./seo. (velocities in all cases are 
geocentric), and the velocities dicated by the radio 
echo method correspond to a period of about ten 
years. This implies that the stream cannot be closely 

i with the orbit of Halley’s Comet, nor could 
1b associated with the October Orionids. Some 
astronomers doubt very much the connexon of- 
Halley's Comet with either stream—and in particular 
the Orionids—and hold that the apparent mmularity 
in orbital elements 1s bably fortuitous. In Mon. 
Not. Roy. Astro. Soc., 111, 87 (1951), it was shown by 
Mary Almond that the  Perseids and the night-time 
B. Anetids on October 12, radiant at R.A. 88°, Deo. 
12°, were probably associated, and the work of 1951 ` 
haa reaffirmed the connexion. We can confidently 
anticipate many interesting items in this new 
publication. GNE 
British Library of Political and Economic Sclence 

THs annual report for 1950-51 of the British 
Library of Political and Eoonomié Science (pp. 32; 
London School of Economics, 1951) refers to re- 
strictions on expenditure necessitated by the heavy 
expenditure of the previous year and the increased 
cost of books and periodicals, but acquisitions during 
the year b t the total of bound volumes to 
328,575 as 315,185 in 1950, of which 11,281 
were in the lendmg library and 8,891 in the Shaw 
library. Expenditure on treatises was £4,187, as 
against £5,877 in 1949-50, and on periodicals £5,524 
as against £3,711; and 6,707 periodicals were cur- 
tently received as against 6,291 in the previous year. 
Treatises issued, however, fell from 44,969 to 37,669 ; 
but works lent to other libraries increased from 516 
to 761, while research readers’ permits increased 
from 452 to 482. Progrees has been made with the 
preparation of the three further volumes of the 
“London reenact of the Social Sciences’’ which 
will cover the in of the Library durmg 1986-50. 
A special grant permitted the clearing-off of most of 
the arrears of binding which had accumulated since 
the War, but extensions to the fabrio had again to be 
peepee A list of publications by members of 
the rary staff is appended. 


British Mammals 


THE Trustees of the British "Museum (Natural 
History) have again put naturalista in their debt by 
the production of “A List of British Mammals” (25. 
net). This has been written by T. C. 8. Morrison- 
Boott who, after an explanatory account of how the . 
scientific names of animals are devised, describes the 
use of certain keys to the external characters and 
skulls of thoee species whiph might confuse the 
layman. Among the mammals described are the 

, mole, seven species of shrew, twelve 
species of bat, the fox, pine marten and three species . 
of stoat, the weasel, two species of polecat, badger, 


in Mon. Not. “otter, Scottish wild cat, seven species of deer, three 


species of hare, the rabbit, two poe of dormouse, 
eighteen species of fleld mouse, the black and brown 
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rata, the house mouse, twenty-one voles and the 
coypu. Marine species include the grey and common 
seals and twenty-three species of whale, dolphin and 
porpoise. The descriptions are supplemented by a 
number of clear text- i 


Medical Research Council 
1952-53 


THE Medical Research Council has announced the 


Travelling Awards, 


following tra awards for the academic year 
1952-53. eller Travelling Fellowships in 
Medians: Dr. M. de Burgh Daly, lecturer in 


pees University College, London ;* Dr. J. E. 
tohin, member of the scientific staff, National 
Institute for Medical Research, London; Dr. E. L. 
McDonald, assistant to the professor of medicine, 
Middlesex Hospital, London; Dr. R. G. Mitchell, 
lecturer in child health, University of Bt. Andrews, 
Dundee; Dr. N. B. Myant, member of the scientific 
staff, Department of Ohnical Research, University 
College Hospital Medical School, London; Dr. P. C. 
Reynell, graduate assistant, Nuffleld Department of 
Clmical Medicine, Radcliffe Infirmary, Oxford. Eh 
Lilly Travelling Fellowships in Medicine: Dr. C. J. 
Earl, junior lecturer, Department of Chemical 
Pathology, Guy's Hospital Medical School, London ; 
P. H. Schurr, senior in neurosurgery, Rad- 
cliffe Infirmary, Oxford; Dr. R. G. White, Freedom 
research fellow, London Hospital; Dr: G. M. Wilson, 
senior lecturer in therapeutics, University of Sheffield, 
and assistant physician, Sheffleld Royal Infirmary. 
Dorothy Temple Cross Research Travelling Followehips 
in T'uberoulosis : Dr. C. N. Dand, lecturer in bao- 
teriology, University of Bristol; H. Platt, University 
WERDE: fellow in veterinary pathology, Pe 
of Pathology, University of Liverpool. lexander 
Pigot Wernher Memorial Travelling Fellowships in 
Otology: Dr. D. R. Haynes, Department of Oto- 
laryngology, Johannesburg General Hospital; Dr. 
R. F. Naunton, member of the scientific staff, 
Wernher Research Unit on Deafness, Institute of 
Laryngology and Otology, Royal National Throat, 
Nose and Ear Hospital, London. French Ezohange 
Scholarships in Medical Soience (in association with 
the Centre National de la Recherche Scienti- 
fique): Dr. J. D. Carr, British Empire Canoer 
Campaign grantee, Poultry ene Centre, Edin- 
b ; Dr. M. A. Epstein, aesistan: VD nisus id 
(research), Bland Sutton Institute, Mid 
pital, London. 


Merck Fellowship of the Natlonal Research Coundll, 
Ottawa 


'Trzum post-dootorate research fellowshipa, en- 
dowed by Merok and Co., Ltd., have been awarded by 
the National Reeearoh Council, Ottewa. The awards, 
which total 10,500 dollars and travel allowances, with 
an extra 500 dollars to each institution concerned in 
order to help pay for specialized t, have 
been made to the following for od a ne Or 
Dr. 8. G. A. Alivisatoa (University of Athens and 
McGill University), enzyme systems, at Bellevue 
Medical Center, New York City, under Dr. 8. Ochoa ; 
Dr. K. K. Carroll (Universities of New Brunswick, 
Toronto and Western Ontario), factors affecting the 
hatching of potato eelworme, at the University of 
Cambridge under Prof. A. R. Todd; and Dr. R. L. 
Kay (University of Toronto), pro ies of eleotro- 
lytao solutions, at the Rockefe Institute for 
Medical Research under Dr. D. MacInnes. 
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“Index of Zoologists’’ 

Tx Zoological Section of the International Union 
of Biological Sciences 1s engaged on the preparation of 

an "Index of Zoologists”. This will give the addresses, 
ages and special interests of zoologista throughout the 
world. The work is well advanced and it is much hoped 
that it will be published before the International 
Zool Co in July 1958 at Copenhagen. 
Ite completion 1a, however, dela by the fact that 
many zoologista have failed to in and return the 
questionnaire postcard which they received. They 
are now requested by the Union to complete and 
return their cards to M. Mare André, 61 rue de 
Buffon, Paris 5°. If the card has been lost, another 
can be supplied. 


Announcements 


Tms year the Australian and New Zealand 
Association for the Advancement of Science will meet 
in Sydney durmg August 20-27. The president will 
be Sir Douglas Berry Copland, vice-chancellor of the 
Australian National University at Canberra. The 
title of his address will be "Authority and Social 
Control in & Free Society”. 


Mz. Conr G. Cuarx, recently Under-Secretary of 
State for Labour and Industry and financial adviser 
to the Treasury, Queensland, has been appointed 
director of the Institute for Research in Agri- 
cultural Economics at Oxford, in succession to Mr. 
A. W. Ashby, who is retiring under the age-limit 
provisions. 

A DIBOUSSION on “Biology as & Career" is being 
held in Birmmgham on October 4 under the auspices 
of the Institute of Bio Speakers will include 
W. P. Yapp, Prof. J. F. ielli, B. G. Meara, Bir 
Harold Himsworth, Dr. H. J. Bunker, Dr. W. E. 
Ripper, G. A. C. Herklots and Sir William Slater. 
Further mformation can be obtamed from the 
General Secretary, Institute of Biology, Tavistock 
House South, Tavistock Square, London, W.C.1. 


Tue Division of Medicine and Public Health of the 
Rockefeller Foundation is providing bursaries for 
postgraduate study and research in public health 
engineering in universities in the United Kingdom, and 
for the next three years these wil be administered 
by the Institution of Civil Engineers. Each bursary 
will be worth approximately £450 and will normally 
be tenable for one year, and candidates must hold a 
suitable engineering degree of & university within the 
British Commonwealth. Application forms (to be 
completed by August 31) and further information 
can be obtained from the Secretary of the Institution 
of Civil Engineers, Great George Street, Westminster, 
London, 8.W.1. 

A FELLOWSHIP in any branch of natural science 
and others in industrial research, virology and 
agriculture, each worth £41,000, are being offered by 
the British Memorial Fund established in Victoria, 
Australia. The fellowships provide for ten months of 
study in Victoria and oover all travelling and living 
expenses during the period. Wives and children are 
welcomed ; but no extra expenses can be paid to 
cover them. Applicanta aged between 23 and 35 
and: of either sax are eligible, provided they are of 
Britiah stock with ten years residence in the United 
Kingdom. Further details can be obtained from Sır 
John Lienhop, Victoria House, Strand, London, 
W.C.2, to whom applications should be made 
immediately. 
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BIOLOGICAL ACTIVITY OF COMPLEX IONS 
By Dr. F. P. DWYER and Da. ELEONORA C. GYARFAS 


Department of Chemistry, University of Sydney, N.S.W. 


AND $ 


Dr. W.-P. ROGERS and Dr. JUDITH H. KOCH 


Division of Animal Health and Production, Commonwealth Scientific and industrie Research Organization, 
McMaster Laboratory, Sydney, N.S. W. 


LLOWING the suggestion of 

biological activity of & number 
has been 
to mice, their bacteriostatic and bacteriocidal 


BG (RA are eon ee eee 


Toatotty to mice. The compounds were dissolved 
in saline and given by intraperitoneal injection. 
Unless stated otherwise, the resulta are given in the 
table as the approximate mmimum lethal dose. 
Owing to the diffloulty of-obtaining large amounta of 
the compounds, accurate L.D.50 values were not 
obtained. The figures are, however, sufficient to 
indicate the degree of toxicity. 


ASYAXETEIO COMPLEX JONE* ~ 


et al.!, the 
complex ions 


(Hy C and (+), 
a 91; (—) 
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active forms racemtred rapidly at 37° O. 
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* First dissolved in alcohol, then diluted with saline 
As a rule, hie ee Gas Ge dee ur 


: addition of the (—) form to the (+) form delayed the 
. time of death slightly. _ The toxicity of the (+) and 
(—) forms was additive. 
. The Sommpounds Ru(phenan),(ClO,), Os(dipy)s 
(0104), and Ru(trpy),I, were given per os to mice. 
The largest doses used, which were five times the 
toxic intraperitoneal] dose, had no effect. The faces 
of the mice showed the characteristic colours of the 


examined. The toxicity of these compounds 


compounds, which appeared to have passed through 
the alimentary tract unchanged. 

Toxio intraperitoneal doses of all of the compounds 
except the sexadentate chelate compounds, Co(TET)I, 
Co(HEE)Cl, and the uncharged complexes caused 
death in 10-15 min. About l$ min. after dosing, 
brea became laboured and then spasmodic. The 
hind li appeared paralyzed and then tonicoclonio 
spasms occurred. Death appeared to be caused by 
respiratory failure. Atropine potentiated the toxio 
action of the (+) and (—) formas. 

Action on . The toxic effecta of the com- 
pounds on the mice that the action of 
cholinesterase might have been affected, and this 
enzyme was therefore selected for examination. The 
enzyme was prepared from the of gh: 
by-a modification of the method of Mendel 
Rudney!. Activity was estimated manometrically in 
bicarbonate ~ carbon dioxide buffer. The compounds 
were in contact with the enzyme for about fifteen 
minutes during equilibration; after tipping in the 
subetrate, inhibition was measured over a period of 
30 min. It was found that the metal camplexes of 
phenanthroline, dipyridyl and terpyridyl were potent 
inhibitors of cholinesterase. With a substrate of 
0-06 M P E Ru(phenan),(C10,),, 10° M, 
oe ae em of about 80 cent. The difference 

—) and (-+) forms of the dipyridyl 
complex on e ere “At 10+ M the (—) form 
gave about 90 per cent inhibition. The (+) form 
at the same concentration gave about 20 per 
cent inhibition; at 10-* M the inhibition reached 
about 75 per cent. The inhibition caused by all of 
these compounds seemed to be ‘competitive (see 
graph). No appreciable inhibition was noted with 
Co(en)4(NO );. 

: The use of (+) mixtures of Ru(phenan), (CIO), did 
not appreciably affect the nature of the inhibition. 
It appeared that the action of the (—) and (+) 
forms was additive, and the (+) form did not 
E iae an ize the (—) form. 

action of complexes on crystalline aldolase 
prepared by the Who of Taylor and Green’ wes 
examined. Even at high concentrations no inhibition 
was noted. 

Action on bacteria. Concentrated aqueous solutions 
of the optically active complex salts were sterilized 
by intermittent heating at 60° O. SPP oprat Tisto 
amounts were added to sterile Wright's 
their effects on the growth of EschericMa coli, Staphylo- 
examined. With (+), (—) and (+) Co(TET)I, 
bacteriostatic and i bacteriocidal action at 
1/1,000 was noted against E. coli and S. f 
TAPE E EEE E A O AE Gram-positive 

was inhibited at concentratiqns of 1/1,000 
by (+), 


(—) and (+) Ru(phenan),(ClO,)s. 
. The neutral complexes examined had 
no overall charge and had no pronounoed biological 
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otivity. The complex cations, most of which showed 
; high biological activity, were chemically highly 
table, co-ordinately saturated, and had no specific 
ctive groups or centres. The rutheniüm and oamium 
omplexes were not attacked by concentrated acids 
r alkalis. Dissociation of the complexes could be 
egarded as extremely amall. It may be concluded 
rom the similarity of the effect in each series of 
ompounds that the biological activity was a function, 
f the cation as a wholé and not of the metallic atom. 
From the concept of the ''essential neutrality of 
toms” (Pauling*), it may be postulated that the 
nic charge is not centred in the metallic atomas, but 
3 distributed fractionally over the ligands. The 


omplex cations thus carried a peripheral charge, ` 


rhioh was related to the total charge, to the eleotro- 
sitivity of the metal atom, the electrophyllic 
roperties of the ligands, and probebly to their mire. 
‘hey thus pertake more of the nature of organic 
ompounds than of simple ions, but differ in that 
he charge is not localized and is greater in magnitude. 
Vith the exception of the Ru(trpy),+t ion, they exist 
1 enantiomeric forme in which the charge distribution 
xs to non-superimpoeable murror-image electrical 
»rma!. 
As a result of the nature of the metal/ligand bonds, 
harge separation may occur in neutral complexes, 
‘hich consequently carry a small peripheral charge’. 
It appears that the inhibition of cholmesterase 
5eurred by adsorption-electrical interaction on an 
stive centre sufficiently close to the ester-splitting 
mitre to inhibit -by a sterio effect. The absorption 
nire to,be associated with an optically 
stivo car atom which had an asymmetric fleld 
ue to the arrangement of four different dipoles. 
here was thus a general adsorption due largely to 
ie cationic charge; and , & specific 
fect due to differential coup. of the asymmetric 
elds. 
Inhibition by the Ru(trpy),t* ion, it appears, was 
ue to the charge alone; but the asymmetry of the 
elds was important m ining the degree of 
ihibition by the (+) and (—) forms of the tris- 
: #-dipyridyl complexes. It is not clear what 
wtors influence the , magnitude of the speoiflo 
However, it is pertinent to point out that 
irasa undue empbasis has been placed hitherto 
a the purely spatial considerations of dine 
itipodes, properties which appear to be incidental 
» the electrical properties. 
The toxicity of the complexes in mice would depend 
pon the rate of penetration to the site of action and 
) the specific inhibitory actions at that site. The 
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rate of penetration would depend partly upon the 
ee se and partly upon the nature 

tion of the charge of the complexes. 
The resulta suggest that the (+) forms penetrated 


-more rapidly than the (—) forms.’ The 


action, probably due to the inhibition of cholin- 
esterase in the central nervous system, was also 
dependent upon the nature and configuration of the 
charge, (—) forms’ being more effective than (+) 
forms. 

We are indebted to Mr. G. Merritt, of the MoMaater 
Laboratory, who carried out the bapteriological work, 
and to the Trustees of the Ilan McMaster Bequest 
for & grant to cover the costs of this investigation. 

[March 10. 
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RADIO OBSERVATIONS OF THE 
SOLAR ECLIPSES OF SEPTEMBER 
I, 1951, AND FEBRUARY 25, 1952 


By J.-F. DENISSE 
Institut des Hautes Études, Dakar 
, AND 
E. J. BLUM and J.-L. STEINBERG 
Ecole Normale Supérieure, Paris, 5° 

Eos r&dioastronomy research group working in 
the Physics Laboratory of the © fimolo Normale 
Supérieure in Paris organized an expedition to 
obeerve the annular solar ecl on September 1, 
1951. The totality zone ibn French West Africa 
and also the Niger near the Markala Dam (lat. 
18° 42’ N., long. 6° 04’ W.), which had been chosen 

as the centre of observation. 

The programme consisted of measurementa on 
9,350 Mo./s. (A, 3-2 om.) and 160 Mo./s. (A, 1-78 m.). 
The aims were : 

(a) On the centimetre wave-length: to compere 


total eclipse measurements made by Hagen, Haddook 
and Reber! in 1950 with annular ecli observations ; 
such & comparison may prove to be interesting for 


lymb-brightening studies. 

(b) On the metre wave-length : to study the dimen- 
sions of the radio-sun and the brightness distribution. 
acroes the disk, taking advantage of the present low 
level of solar activity. 

The meteorological conditions were favourable, the 
local conditions as to interference-level, mains- 
stability, auxiliary personnel and workshops were 
excellent and the solar situation was remarkably 
stable (very few prominences and two sunspots of 
slight importance). : 


$ 
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» Fig. 1 


“The results obtained’ were as follows (F. 

On the 3:2-cm. wave-length, errors of tion 
oocurred which prevented us from using more than 
two-thirds of the eclipee duration. We observed that, 
at the time-of eclipse maximum, 16 per cent of the 
whole radiation remained. This figure may be com- 
pared with those obtained by Hagen, Haddock and 
Reber, namely, 5:6 per cant for an eclipse of mag- 
nitude 1:018 against 0-975 in 1951. The disk fraction 
of area 8:6 per cent which was hidden in 1950 and 
oould be seen in 1951 contributed 10-12 per cent to 
the total radiation. The theoretical figure is 12 per 
cent if limb brightening is assumed. 

On the other hand, a disk of uniform brightness 
which would give the same 16 per cent remainder 
would have a radius of 1:07 that of the sun. The 
observed occultation .curve always lies below the 
theoretical one computed for a disk of uniform 
brightness of radius 1-07 that of the sun. This also 
confirms the existence of limb brightening. 

The occultation of & sunspot group is visible on 
the record. This allows us to see that the 3-cm. 
emitting area located near this group occupies the 
same position; ita area is certainly smaller than 
twice the area of the perturbed zone. 

On the 1:78-m. wave-length, the occultation curve 
obtained is the first published on a metre wave- 
length in a period of solar radio quietness. The 
relative achieved is 0-8 cent. It can be 
observed that: (a) the decrease of the radio radiation 
begins 16 min. béfore the first optical contact. The 

t diameter of the radio-sun is 1:85 times 


larger than the optical apparent diameter ; (b) at the 


contact times, ‘8:5 per cent of the total radiation is 
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occulted ; (c) at the time of maximum eolipac 
48 per cent of the total radiation remains. 

From these results, we may deduce that th 
solar radiation on 1-78 m. wave-length does nc 
poasess radial symmetry. If we study th 
occultation curve for a disk with unifor 
brightness distribution with a radius 1-85 time 
that of the sun, we find that 70 per cent « 
the total radiation must at maximu 
eclipse. On the other hand Band, the efi energy receive 
actually decreases muah "more rapidly nee 

2 optical contacts than for any other model wit 

radial symmetry, with uniform brightness « 
with limb or centre brightening 

The equatorial apparent diameter ‘of the radio-su 
uidi rade length r a Side] lancer tha 
the polar apparent diameter. 

ese results have been wholly confirmed by th 
observation of the eclipse of February 25, 1952,.5 
Marcoussis (near Paris) and Dakar (French We 
Africa), where the apparatus used at Markala in 195 
is now daily operated. Fig. 2 shows that, at the tim 
of optical contacts, a decrease of 0-1 per cent wa 
observed in Paris in 1952, 8-5 per cent m Makala i 
1951 and 12-18 per cent in Dakar in 1952. Thes 
figures confirm the above results. A tentative mode 
of the radio-sun observed on a wave-length of 1-78 m 
is also given in Fig. 2. 

A detailed description of these experimenta wi 
shortly appear in the Annales d'Astrophysique. Th 
description of the apparatus will appear in anothe 
memoir. 

We wish to acknowledge the help of Prof. Y 
Rocard, director of this Laboratory, and to thank th 
Service des Études et Recherches, French "Nav, 
Department, the Bureau dee Longitudes an 
especially the staff of the Office du Niger establish 
ments in Markala (French Weet Africa)" [ [May 19. 
bin ci os an G., Sky end Teiescpe, 1( 

J.-L, "Oe dod Se Pans, i OU RE PRG : 


* Blum, H. J., Denise, J. ;F, and Steinberg, J.-L., O.R. Acad, Set 
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MEASUREMENT AND 
INTERPRETATION OF EYE- 
DOMINANCE 


By MARGARET M. CLARK 
Educatlon Department, University of Glasgow 

UCH expressions as ‘the dominant eye’ or ‘th 
master eye’ are commonly used; but tb 
meaning attached to the terms varies considerably 
There is, further, no agreement as to the precis 
significance and importance of such & conception a 
dominance in At one extreme are thos 
who agree with Gould! in believing that 1 
handedness follows generally more perfect develoy 
ment of the right eye; or Parson", who stated the 
eyedness is one aspect of dominant sidednees and du 
to greater activity of the cerebral hemisphere whic 
governs the favoured side. There are also those wb 
claim that there is no such 88 & faot« 
of e ominanoe; that it is evident under th 
ial conditions of & laboratory experiment, an 

even there, probably an artefact. 
When one considers what is meant by the actu 
term eye-damunanoe, apart -from ita real signif 
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cance, here also there is considerable confusion. By 
the dominant eye can be meant either the eye with 
the greater visual acuity, that is, which can actually 
see better; or the preferred eye, which is not neces- 
sarily the same as the former. Matters are still further 
complicated by the fact that, whereas in handedness 
most im t actions are carried out with one hand 
only require a certain amount of skill, resulting 
in the choice of the same hand at each attempt, m 
eyedness, on the contrary, the normal method of 
using the eyes is as ‘a pair of structures’. Thus 
dominance can either be considered when only one 
eye is being used, or in binocular vision, where in 
fixating or sighting one eye plays the leading part. 
All these points have to be borne in mind when 
constructing tests of eyedriess or estimating the 
significance of such studies, especially where a claim 
is made that they reveal onoe and for all the 
dominant sidedness of the subjects. 

In spite of the fact that binocular vision ia the 
normal type, some investigators have used tests to 
determine the preferred eye for sighting where a 
deliberate choice of one eye is made. Examples of 
such testa are: sightmg through & narrow tube, 
looking through a small hole, eto. The type of 
situation in everyday life when such & choice is made 
is in shooting with a rifle or using a microscope. Care 
requires to be taken in such tesis to eliminate the 
effect of the dominant hand on the results. It appears 
that in instances where a high oorrelation was 
obtained between handedness and eyedness this was 
mated eee ee eee 
the preferred hand did not affect the resulte. When 
that precaution is taken, the correlation between 
handedness and eyedness is low. In early studies of 
eyednesa, visual acuity was sometimes the only 
measure used. It has since been pointed out by 
several investigators that comparative visual acuity 
should not be confused with the dominant eye. 
Further, ıt has been shown by Gahagan? that in only 
55 per cent of his cases was the better eye the preferred 
one. 

It ia not evident under normal conditions that one 
eye is dominant when both appear to be working. 
Some of the tests designed to determine the dominant 
eye in binocular vision are such that fhe subject bas 
both eyes open, and is under the impression that he 
is using both; but the situation is such that it neces- 
states the use of only one. Examples of such teste 
are: sighting through a cone placed over both eyes, 
or through a small hole in a sheet of paper held at 
arm's length. If the subject looks directly at the 
experimenter, then the eye seen through the end of 
the cone or the hole m the paper is the dominant one. 
The advantage of using such a test is that the 
expermnenter does not have to rely on the subject's 
report, which is obviously an advantage, especially 
in children. The use of such a simple technique 

that it has been possible to teat children 

for eyedness at an early age, in fact as early as three 
years of age; and the eye preference then shown 
was found to be unchanged at the age of seven. 
Many more elaborate typos df apparati: aye bean 
designed to measure eye dominance; but it appears 
that the simpler methods are as effective. Jasper and 
Raney‘, for example, utilized the ‘phi phenomenon' 
as the basis for a test, while others have used retinal 
rivalry as & measure, by employing & stereoscope and 
emai a different view to each eye, dommance 
ing determined by the view which is kept longer 


in consciousness. 
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A warning which has been given by Crider* should 
be borne in mind. He oarried out an investigation to 
discover the cause of the wide variation in figures 
found in different studies of eyedness, and clamed 
that this was due to the different criterion set up by 
different investigators. erat ey the data of no 
two investigators are com le unleas the number 
of sighting opportunities and the criterian are stated, 
and are in accord. This caution is particularly 
necessary when considering the figures given for 
indecisive eyedness. 

Crossed laterality is the term used when a person's 
dominant eye and hand are not on the same aside. 
Many have suggested that the ideal is for these to be 
in accord, claiming that this facilitates the co-ordina- 
tion of skilled movements. Starting from tho 
assumption that this is not only the ideal but aleo 
the normal, they have explained away cases of 
crossed laterality as being caused by change of 
handedness. A consideration of the facts reveals the 
inadequacy of this explanation. If, as is found, the 
percentages of right- and eas are 65 and 85 
approximately, while those of handedness are about 
94 and 6 respectively, then obviously a considerable 
number of right-handed people must be left-eyed. In 
short, the proportion of uncroseed to croesed laterals 
must be about 2:1. It seems absurd in any case to 
assume that all changed left-handers were left-eyed 
in the first instance; on the contrary, it would be 
more feasible to suggest that they may owe their 
success in making the necessary shift to the fact that 
they were already right-dominant in one respect, 
namely, eyedness. A third objection to this view, 
that crossed laterality resulta from changed handed- 
ness, is the fact that it does not suddenly appear 
after the children start school, but i8 also found in 
pre-school children. To have established that it may 
be normal to have the dominant hand and eye on 
opposite sides does not mean that one can dismiss 
the possibility that it may be advantageous to have 
them in accord, and that various difficulties may be 
encountered by those who are right-handed and left- 
eyed or left-handed and right-eyed. A number of 
writers have actually that this does bring 
with it considerable educational difficulties, or even 
that left-eyedness may iteelf be an educational 
handicap. Further mvestigation is, however, needed 
on these points. A recent study* of the handedness 
of American top-flight baseball players showed that 
more than the expected number were left-handed, 
which leads one to consider the possible findings of 
an analyms of, say, ace dart players, archers, or crack 
shots with & rifle, in all of which sports hand-eye 
co-ordination is Bo important. It is possible that one 
would find among them a higher incidence of con- 
sistency with to hand and eye dominance, 
that is, more right-handed and right-eyed and left- 
handed and left-eyed than is found in & random 
sample of the population. This is an interesting idea, 
since it is usually said that a person's dominant eye 
cannot be changed. It would then reveal that the 
difficulties in learning to flre a rifle may not all be 
in connexion with handedness; in fact, these may be 
the least of the trouble. It might be advan 
for a left-eyed person to fire from the left shoulder, 
while & right-eyed person should flre from the right. 

However, to leave the realms of speculation, it 

that dominance of one eye has been estab- 
lished roughly in the proportion of two right-eyed 
to each one left-eyed, and that ıt 18 found in its 
clearest form in binocular vision— that, in fact, true 
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binooular vision in the sense of identical functioning 
of the two eyes does not exist. Walls’ has recently 
suggested an explanation of eye-dominance by what 
he termed his theory of directional dominance, 
claiming that the record of the innervations to the 
muscles of one eye only are used for the construction 


of binocular percepts of visual direction. , This doeg- 


not mean that the other eye is unused, but merely 
implies & differentiation in function of the two eyes. 
Wals mentioned the fact that: after practice the 
microeoopist ia able to keep both eyes o without 
distracting his attention from the alide. If he ahould, 
however, attempt to use the other eye, the non- 
dominant, he will find that the contente of the fleld 
of view of the dominant eye are seen 
on the instrumental field, and seem to interfere with 
good observation of the slide. It that the 
benefit of eye-dominanoe is that it the visual 
fleld by giving the right of way to the image of one 
eye, the dominant, ing it appear more sub- 
stantial than the other, which tends to be suppressed. 

This survey of the commonest types of eyedness 
and some interpretation of the phenomenon reveals 
at least the range of factors considered important by 
different investigators, and also the necessity for 
caution in the acceptance of the findings based on 
such tests. In spite of this, ib must be maintained 
that the dominant eye is a reality, though some of 
the statements on the subject have bean rash, and 
Seep state nee Oo ees vee 

= 16. 
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RADIATION CHEMISTRY 


HE Faraday Society held a general discussion 
on “Radiation Chemistry” in the University of 
Leeds during April 8-10. The meetings were well 


` attended and there were many visitors from overseas 


— forty-four from fourteen different ocountries— 
including many well-known workers in this fleld, 
among whom was Prof. K. F. Bonhoeffer, president 
of the Deutsche Bunsen-Geeellechaft für physikalische 
Chemie. The president of the Society, Sir Charles 
Goodeve, took the chair on the firat day; on sub- 
sequent days Profs. C. E. H. Bawn and H. J. 
Emeléus presided. The authors were allowed five 
minutes to make the salient pointe of their oon- 
tributions, so that ample time was left for discussion. 

Radiation chemistry— the ‘study of the chemical 
effecta of photons, electrons, or positive 10n8 of an 
energy greater than 50 eV.—has made rapid progress 
during the past few years, mainly to our 
ineréased knowledge of the of free radicals 
and of molecular ions. Ite relatively alow develop- 
ment compared with that of photochemistry is due 
to the greater complexity of the primary process: in 
photochemical reactions this is‘ ample and ‘involves 
the absorption of a quantum of radiation by a 
molecule; but the transfer of energy from short 
wave-length radiation or from bombarding particles 
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is complex, and prediction of the mechanism or of 
the products is uncertain. The object of this dis- 
cussion, the first to be held on the subject by the 
Faraday Society, was to review the present position, 
to attempt a synthesis of the differing pointe of view 
of physicists, chemists and biologists, and to suggest 
further lines of development. 

The general introduction was given by Prof. F. S. 
Dainton (Leeds), who reviewed the present difficulties 
of the subject and directed attention to the more 
important problems which have to be solved. He 
emphasized the lack of knowledge of the nature of 
the primary process ; the value of the energy (W) 
required for the formation of an ion pair (formed 
along or near the track of the bombarding particle) 
is not known for liquids, nor how it 1s related to the 
ionization potentials of molecules with which the 
impinging particle collides. The relation of the mean 
ion density to the energy, mas and atomic number 
of the particles is, however, known qualitatively at 
least, and forma the. basis of hypotheses which relate 
the amount and nature of the reaction product with 
the masa and energy of the particle. ion must 
be observed in applying to liquid systems conclusions 
based on the gaseous phase; but cases are known in 
which such extrapolations are legrjimate. In polar 
media, however, the magnitudes of solvation energies ` 
and en ies are such as to invalidate the assumption 

M actors behaviour in the liqmd and the vapour, 
they refer to equilibrium conditions not relevant 


` in systems in which the charge transfer proceases are 


very rapid. Prof. Dainton directed attention to some 
important questions which would be discussed at the 


‘meeting: the observed value of Gg, the fraction of 


the absorbed used in the formation of radicals, 
may be a function of the solute and may depend on 
other campeting proceasea, and thus the maximum 


‘observed values are likely to be the more significant ; 


differences in track density leading to variations in 
ionic yield may arise from quite mmall changes of 
energy—a point of considerable importance to radio- 
biologists ; although the ini distribution- of 
primary products 1s non-uniform, rate expressions 
based on uniform distribution may 

account for the observed kinetic behaviour; the 
radiolysis of water produces species which may lead 
either to the oxidation or the reduction of certain 
solutes, and a considerable knowledge of the behaviour 
of the system under varying conditions is necessary 
before theoretical conclusions are made ; the concept 
of protection and sensitization in biological systems - 
may be of mmportanoe in sampler systems. 

The first three papers were on the primary act. 
Prof. F. W. Spiers (Leeds) reviewed the processes of 
absorption of ionizing ‘radiations in terms of the 
quantum energy, and discussed the relative import- 
ance of the photoeleotrio, Compton recoil and the 
pair-production processes in the absorption coefficient 
of water. (Date for water for some commonly used 
radiations were given.) The loss of energy by charged 
particles. was discussed in terms of the stopping power 
of the medium given by the theory of Bethe and its 
modifications. The magnitude of the energy (W) 
required to produoe &n ion peir was m 

relation to the type of particle, its speed and the 
properties of the rbing medium, and finally some 
indication was given of the distribution of ion 
along the track of the fast-moving particle. Peur 
H.'8. W. Massey (London) dealt with the nature of 
gaseous ions, and the formation of clusters by alkali 
metal ions with polar molecules and with rare gas 
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atoms, and described recent work on the molecular 
ions of the rare gasea. He directed attention to 
certain features of atomic and molecular negative 
ions and to metastable ionic states. The second part 
of his r was concerned with the rates of reactions 
involving ions, their classification, and the different 
processes which may occur. Prof. J. L. Magee (Notre 
Dame) examined the mechanism of charge neutral- 
ization in operat between positive and negative 
ions by means o tential energy curves and their 
croasing-pointa, gave a theory of the probability 
of transition., He concluded that the reactants retain 
their constituent atoma and configurations, and that 
dissociation may follow, but not rearrangements 
involving both the ions; highly excited states are to 
be expected, and radicals should be common reaction 
products. In the discussion which followed, some 
consideration was given to the problem of light 
emission and ite role (if any) in radiation chemistry. 
The next group of papers were devoted to actino- 
metry. Dr. N. Miller and J. Wilkinson (Edinburgh) 
compared and criticized a number of systems which 
have recently been proposed for chemical dosimetry. 
They discussed the Aaroa of suiteble reactions 
in aqueous media, and summarized the pertinent data 
for the oxidation of ferrous ions in air-saturated 
0-8 N sulphuric acid solutions, the reduction of ceric 
ions in similar solutions, and the hydroxylation of 
benzene in air-saturated water. There is considerable 
lack of agreament, except for ferrous sulphate 
solutions at lower dose-rates. The results were 
presented of their exhaustive teste deaigned to examine 
the variables which t cause irreproducibility in 
this system with X- and with y-rays. The system is 
also-applicable to electron dosimetry, but not to that 
of heavy particles. Non-aqueous systems were also 
discussed. Prof. F. 8. Damton, m his introductory 
remarks, expreased the gratitude of the meeting to 
Dr. Miller and Mr. Wilkinson, and hoped that it 
would be generally agreed to use the aerated ferrous 
sulphate actmometer for X- and y-rays with dose- 
rates leas than 1,000 r/min. Prof. Milton Burton 
‘Notre Dame) strongly supported this view, and 
stressed the desirability of recording the total amount 
xf chemical change per unit of energy absorbed (for 
xxample, as the so-called G-value or radiation yield 
ser 100 eV.) rather than the ionic yield. J. Wright 
Harwell) described experimenta on the pile irradiation 
of various chemical systems, designed so that they 
sould be related to ARa N measurements, which 
will ultimately be the basis of dosimetry for pile 
radiation chemistry. It was found that the ferrous 
mlphate system was suitable for ghort irradiations 
gave information about the Y-radiation resulting 
rom the decay of fission products. General discussion 
7ollowed, devoted partly to a consideration of post- 
rradiation effecta in the ferrous sulphate system. 
Attention was then directed to the radiolysis of 
Jure hquids. Prof. Burton and 8. Gordon (Notre 
Dame) discussed the use of maas-spectrometric and 
radiation-chemioal date on the same compounds for 
the interpretation of their mechaniam of decom- 
position ; the ions revealed by the former process are 
»ompl to the radicals of the latter. The 
ippleation of these methods to the radiolysis of 
»enrene and heavy benzene (C,D,) shows that decom- 
»oaibion may ocour either by bond rupture or by 
arrangement; in & mixture the two compounds 
srotect each other against radiation. A. Prevost- 
Bernas, A. Chapiro, C. Cousin, V. Landler and M. 
Magat (Paris) reviewed the poesibilities and the 
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limitations of two methods they have used for the 
determination of the number of free radicals formed 
in organio liquids by 1onixing radiations, and gave 
estimates of the fraction of the energy used in freo 
radical formation. They aleo discuseed the mechanism 
of the produotion of free radicals in liquids irradiated 
in a pile, and the contributions of the different 
radiations present. 

The radiolyms of water is important not only for 
ita own sake but also because it is a factor in- the 
study of the radiation chemistry of aqueous solutions. 
Dr. A. O. Allen (New York) discussed his mechanism 
of the decomposition of water, based on the very 
large amount of experimental work done in his 
laboratories during the past flve years, according to 
which molecular hydrogen and hydrogen peroxide are 
formed simultaneously with the production of 
hydrogen atoms and hydroxy! radicals, the molecular 
yield increasing, and the radical yield decreasing, 
with the ionization denmty of the radiation. The 
reverse reaction, H, + H40,— 2H4,0, which is 
initiated by free radicals, is favoured by dissolved 
hydrogen and retarded by Gissolved oxygen or 
hydrogen peroxide. The molecular decomposition is 
ascribed to reactions oocurrmg in very small regions 
—hot spots. Dr. Allen also discussed the conditions 
to be satisfied in ta demgned to determine 
the molecular (Ga) and radical (GR) radiation yields 
in water, and gave provisional values for these 
dee which were the subject of some discussion. 

f. P. Bonet-Maury (Paris) also discussed the forma- 
tion of hydrogen peroxide and of hydrogen from pure 
water by radiations of different types, and the 
possible secondary reactions and equilibria which 
may occur. 

The next group of papers was on the radiation 
chemistry of aqueous solutions. Dr. M. Haissinsky 
(Paris) considered the mechanism in dilute solutions 
in terms of the oxygenated radiolytic derivatives of 
water. Oxidation reactions preponderate; but 
reduction reactions are caused by hydroxyl radicals 
either directly, or mdirectly by reaction with mole- 
cular hydrogen to give water and hydrogen atoms. 
It was suggested that hydrogen is produced chiefly 
by the process, H,O + e = H, + O-, which leads to 
the formation of two hydroxyl radicals and one 
molecule of hydrogen per ion pair. Dr. C. B. Amphlett 
(Harwell) described experiments in which the 
oxidation of ferrous ions by X- and y-radiation was 
studied in dilute sulphuric acid solutions of different 
concentrations and in the presence and absence of 
complexing agents. The variation in the initial 
oxidation-yield with pH suggeste that the primary 
act is more complex than is usually assumed. Values 
of the ‘equivalent redox potential’ of irradiated water 
with to -the ferrous-ferrio system were 
obtained. Dr. W. M. Garrison and Prof. G. K. Rollefson 
(Berkeley) described elegant tracer experimenta on 

eous solutions containing ferrous ion and 
carbon-14 dioxide irradiated with high-energy helium 
atoms, and found that the principal products were 
ferric ion and hydrogen in the molar ratio two to 
one; formic acid and much amaller amounts of 
obs hese and oxalate “were produced. A 

iving & rate law which agrees with the 
data was proposed. 

apers mainly concerned with the decomposition 
of hydrogen peroxide followed. Dr. J. Weiss (New- 
castle upon Tyne) discussed the photochemical de- 
composition in relation to that by ionizing radiations, 
and obtained rate expressions for the reactions 
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oocurring within, and between, the tracks. Dr. E. J. 
Hart and M. 8. Matheson (Chicago) described 
experments with continuous and intermittent 
' radiation on aqueous hydrogen peroxide solutions 
in paraffün-ooated cells, in which they found that the 
decomposition yield depended on the square root of 
the Hydrogen peroxide concentration and iriversely 
on the square root of the dosage-rate. A novel feature 
of the mechanism proposed was that chain terming- 
tion resulta from the termolecular reaction 2HO,— 
H40, + Os, in which hydrogen peroxide is regarded 
as being & third body of exceptionally high efficiency. 
Dr. M. Ebert and J. W. Boag (London) reported ex- 
periments on the decomposition of water and hydrogen 
peroxide by electrons and X-rays, showing that with 
neutral water there is-no dependence on the mtensity 
of the radiation, but that in acid solution the 


by further work on hydrogen peroxide produoed in 
neutral aerated water by 30 220 kV. X-rays and 
1-2 MeV. electrons by these workers in collaboration 
with Dr. M. Lefort (Paris and Leeds), H. O. Sütton 
(Leeds) and M. Ebert and Tikvah Alper (Hammer- 
smith) using different analytical techniques. Dr. T. J. 
Hardwick (Chalk River) showed that, in the mdirect 
action of X- and y-radiation on aqueous ferrous and 
ceric sulphates, the yield varies with the initial 
energy of the ionizing electrons, and that this effect 
may be explained on the basis of existing theories of 
the primary action of pedes radiation on water. 
The probability of the ination of hydrogen 
atoms and of hydroxy! radicals was calculated as a 
function of the instantaneous electron energy.’ 

Dr. E. Collinson and Prof. Dainton (Leeds) showed 
that the kinetics of the polymerization of aqueous 
acrylonitrile golutions induced by X- and y-rays are 
strongly different from photochemical or catalysed 
reactions, and are consistent with an inhomogeneous 
distribution of the radicals formed from water, while at 
higher dose-rates an increasing degree of homogenerty 
is indicated. The three types of radiation used pro- 
duced the same resulta.- In heavy water (D40) solution 
irradiation leads to the formation of deuterium 
atoms which participate in the polymerization. In 
the discussion it was, suggested that the unusual 
kinetics might in part be due to the insolubility of 
polymer in monomer. 

The remaining papers dealt with more complex 
systems: Dr. G. Stein (Jerusalem) described the 
reactions of certain dyea m aqueous and non-aqueous 
systems, drew com with biological 
and then discussed the role of the hydroxyl radical, 
free electrons and molecular oxygen in the radiation 
chemistry of organic substrates. Tikvah Alper 
(Hammersmith) reported experiments on the indirect 
inactivation of bacteriophage by ionizmg radiations, 
and gave survival es under various conditions. 
Dr. W. M. Dale (Manchester) discussed the possible 
protective effect of & second solute which may act aa 
So ee oe ee 
of this effect, which is specific, as a measure of the 
protective power of various solutes. Dr. O. B. Allsopp 
and J. Wilson (London) showed that the quantity of 
indole decomposed in aqueous solution by X-rays 
increases with Increasing concentration of indole and 
with ing dosage-rate. The radiation and the 
Pe pcr pa nate follow similar courses. 

. W. Minder and H. Heydrich (Berne) discussed. 
the resulta of their éxperrmenta on the irradiation of 


NATURE 


August 2, 1952 vor 170 


halogenated hydrocarbons in organic solvents, which 
show that the formation of halogen acids depends on 
the dose, the concentration of the solution, the 
number of halogen atoms m the compound and the 
type of binding. 

The meeting was very succeasful on both the 
scientific and social sides, and may fulfll the hope 
expreased by Sır Charles Goodeve at the guest-night 
dinner that it would stimulate the development of 
radiation chemistry as much as & previous discussion 
many years ago had that of the closely related subject 
of photochemistry. The papers, together with dis- 
cussion on them submitted in writing to the sge ; 
wil appear later as a separate publication of the 
Faraday Society. ' J. W. Bavron 


SCIENTIFIC EDUCATION OF 
PHYSICISTS 


HE pamphlet ‘The Scentific Education of 
- À Physiciste"*, recently issued by the Institute of 
Physics, ia a rt prepared by the Education Com- 
mittee of the itute which should act as a useful 
guide, for studenta who wish to enter the profession 
of physics and for those who have the responsibility 
of advising or teaching such studente, to the facilities 
available for the education and traming of physicists. 
The Institute recognizes only two iflcations as 
satusfymg completely the academic requirements for 
election to corporate membership—an ved 
degree from a recognized university, and the In- 
Stibute's own graduateship exammation—although 
partial exemption from the graduateship eram- 
mation may be claimed by those who have pre- 
viously obtained the Higher National Certificate 
in applied physics. In. addition to the suitable 
pem courses at university institutions, the report 
ears to the several technical colleges which pro- 
vide advanced courses in physics, usually for the 
external degree of the University of London, but 
it warns the intending student that very often 
such technical colleges, with the exception of the 
London Polytechnics and a few of the main pro- 
vincial oolleges, have poor facilities for teaching 
physics and very rarely do their resources ex- 
tend to an honours course in physics. Moreover, 
since he will find it extremely difflcult to obtain 
ad financial assistance at a technical college, 
for student who wishes to continue and do post- 
graduate research, usually leading to the M.Sc. or 
Ph.D. degrees, it is almost eesential that he should 
stady at & university institution. However, many of 
the major technioal, as well ag university, institutions 
do run excellent part-time courses, series of lectures 
and summer schools on advanced topics in physics 
which practismg physicste will find of great value. 
The report emphasizes the importance to the 
acienoe-student of an ability to express himself clearly, 
concisely and easily in English, both in speech and 
m writing. Recent discussion in the preas has not 
settled whether the admitted prevalence of & low 
stendard in English among physica students is due 
to lack of attention at the school or at higher levels; 
but in the report it is attributed mainly to mdividual 
negligenoe.! The report concludes with ap i 
giving factual date relating to the individual physics 
departments of all the universities and university 
* The Scientific Bducation of Physicists. Pp. 32. (London : Institute 
of Phyxics, 1962.) 2s. 
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lleges of Great Britain and Northern Ireland and 
those technical colleges recognized by.the Institute. 
| most universities are now revising their regula- 
ma, the information given ın the report should be 
ated with same caution. It 18 always wise for the 
tending student to make early and direct appli- 
tion to the university institution or college con- 
red and to obtain the most up-to-date information. 

would have been a good thing if some such 
dication had been added to the report. 





POSTERIOR PITUITARY GLAND 
SYMPOSIUM AT CAMBRIDGE 


VERY informative session took place in the 
Physiological Laboratory, Cambridge, on June 
when the Society for Endocrinology held & 
mpoeium on the posterior pituitary gland. This 
eeting was unique in the sense that so many of the 
eakers had made substantial contributions to our 
towledge concerning this gland, and that so much 
ore overall information is available for the posterior 
tuitary than any other endocrins gland. 
The control of the secretion of the antidiuretic 
mone was discussed from two different pointa of 
ew. Dr. P. A. Jewell and Prof. E. B. Verney gave 
ı account of their recent work dealing with the 
alization of the osmoreceptors. Intracarotid 
jection of hypertonic sodium chloride solution 
hibits water diuresis by causing release of the anti- 
uretio hormone. However, the exact site of the 
ceptor elements (osmoreceptors) stimulated by this 
rpertonio solution is not known for certain. 
aatomical investigation of the vascular bed of the 
ternal carotid artery ahowed that this veasel sup- 
ies the prtuitary gland, the anterior hypothalamus 
cluding the greater part of the supraoptic and 
waventricular nuclei, as well as other perte of the 
‘osencephalan. Proof was given that the osmo- 
ceptors do not le in the pare nervoes of the pituitary. 
1e ings in an animal in which an internal carotad 
tery been tied intradurally suggest that the 
ceptors lie in the prosencephalon. Dr. Mary Pick- 
rd emphasized that the supraoptic nerve cella, that 
ve rise to the majority of nerve fibres which supply 
© posterior pituitary, can be activated by different 
pes of stimuli, some arriving by nervous pathways, 
me being directly chemical, and some being physical 
physico-chemical. She described the ales of 
ttidiuretic hormone from the posterior pituitary 
and following mjection of acetylcholine, nicotine, 
orphine and ferritin. Aoetyleholine is rendered 
mporarily ineffective in this respect after appli- 


tion of ditsopropylflucrophosphonate to the supra- ` 


tio nuclei. Intracarotid injection of adrenaline 
ven Lue to an antidiuretic dose of acetylcholine 
zularly annuls the action of the latter. It is of 
uch interest that morphine is still effective in 
hibiting a high rate of urine flow if applied directly 
the supraoptic nerve cella, whether or not the 
olinesterase of the cells of the supraoptio nuclei 
‘ve been imaotivated by ditsopropylfluorophos- 
Onate. 
Prof. H. B. van Dyke, of the Department of 
iarmacology, College of Physicians and Surgeons, 
lumbia University, then dealt with the subject of 
eterior pituitary extracts. Ten years ago van Dyke, 
cow, Greep and Rothen! extracted a tem from 
9 pars nervosa of the pituitary with the biological 
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activities of both (antidiuretic — preesor and oxytocic) 
principles in about the same ratio as they are found 
in the gland. Its molecular weight was found to be 
about thirty thousand, and its biological activity was 
found to be low (1 unit = 61 pgm.). Although con- 
siderable evidence has been obtained that oxytocic 
and &ntidiuretio activities are present in constant 
ratios and that the protein is homogeneous, the 
possibility of adsorption of highly active principles 
on to an inert protein molecule has not been excluded. 
The highly purified principles recently isolated by 
du Vigneaud and his co-workers were discussed by 
Prof. van Dyke**. These principles have been 
wolated in & highly active form, 1 unit of the oxytocic 
principle being contained in 1-25 ugm. and | unit of 
the antidiuretic — v&sopreesor principle in 1-6 pgm. 
The amino-acid content of these two principles has 
been investigated, and it has been found that tyrosine, 
cystine, aspartic acid, glutamic acid, glycine and 
prolme are common to Both, whereas arginine and 
phenylalanine characterize the oxytocic prinorple and 
leucine and feoleucine characterize the antidiuretic — 
vasopreasor principle. Using these principles, various 
workers have established that neither the contraction 
of the isolated rat uterus nor the ejection of milk by 
the lactating mammary gland is a specific test for the 
oxytocic principle, whereas the depreasor response of 
the fowl’s blood pressure appears to meet this require- 
ment provided that contamination by antidiuretic — 
vasopressor principle is not excessive. The extremely 
sensitive antidiuretic test in the dog was found to be 
specific for the antidiuretic — vasopressor principle. It 
is not yet possible to decide from the published 
investigations whether the neurohypophysis secretes 
a large molecule containing both oxytocic and anti- 
diuretic - vasopreesor principles, or smaller molecules 
of highly active principles. The separate secretion 
of the latter has more teleological attraction. 

In the next contribution, Prof. H. Heller dealt with 
the fate of the posterior pitui (antidiuretic) 
hormone when secreted into the blood. Previous 
work had shown that antidiuretic extracts are rapidly 
inactivated by defibrinated blood, serum and liver 
homogenate. When injected intravenously the anti- 
diuretic activi of posterior pitui extracts 
disappears rapidly from the circulating blood, and 
antidiuretic activity appears in the urine. Recent 
unpublished experiments of Ginsburg and Heller have 
shown that the liver and kidney both play a part in 
the ‘clearance’ of the antidiuretic principle : it would 
seem that, in addition to excreting it, the kidney 
also ramovea it by another, as yet unknown, process. 
The question of the renal excretion of the antidiuretic 
principle, both of us and of exogenous 
origin, was discussed in detail. 

B. A. Cros described the evidence underlying the 
present concept of a milk ejection reflex’. It can 
now be taken as established that the act of suckling 
stimulates a nervous reflex excitation of the posterior 
Pituitary gland, and the secretion from this gland 
causes contraction of some element of the mammary 
gland and thus a positive ejection of milk from the 
mother to the young. Recent work using du Vig- 
neeud’s highly active oxytocic and antidiuretic 
extracts indicates that the posterior pituitary 
principle underlying milk ejection is the oxytocic 
principle and not a mrxture of the two, as had been 
previously suggested. Mr. Cross also discussed 
unpublished work in which it was found that previous 
administration of adrenaline, or electrical stimulation 
of the posterior region of the hypothalamus with 
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resultant sympathetic excitation, will inhibit the milk 
ejection reflex. Since the same procedures inhibit the 
milk ejection effect of posterior pituitary extract, it 
is likely that the effect of adrenaline ia, at least in 
on the gland iteelf. Dr. A. G. Lewis 

t with recent work on the secretion of the anti- 
diuretic hormone in normal man. It is satisfymg to 
know that many of the laboratory findings are being 
confirmed on the human. After eighteen hours of 
dehydration a normal subject had posterior prtuitary 
hormone in the circulation with an antidiuretic 
activity equal to (approximately) 20 mU. of 
"Pitreesin'. It seams unlikely that the 5 mU./ml. of 
antidiuretic substance which have been detected by 
rat assay of human serum have any physiological 
action. Direct assay in the human subject has shown 
that human serum contains less than 0-1 mU./ml. 
after twelve hours of dehydration. Emotional 
stimul, the intravenous infusion of acetylcholine, or 
of hypertonio saline, nicotine, morphine, anesthesie 
and operations and syncope may all produce 
large of the antidiuretic hormone in man. 

The final speaker at the symposium, Dr. J. E. 

Cates, described the results of an investigation, in 
collaboration with Dr. O. Garrod, on fifteen petienta 
with diabetes insipidus. ‘Pitreasin’ teste separate the 
rare ‘“Pitreasin’-resistant cases. Water deprivation 
gives results which vary in degree. Hickey and Hare's 
test with hypertonic saline may be nullfled by an 
osmotic diuresis. Nicotine intravenously causes little 
or no antidiuresia when given in doses large enough 
to cause antidiuresis m normal subjecta; larger 
doses usually cause some antidiuresis. The effect of 
nicotine in clinical diabetes insipidus supporte the 
belief that nicotine stimulates the secretion of the 
antidiuretic hormone: The response to large doses 
suggesta that the lesion to the supraopticohypo- 
physial system is icq not complete. 


1 Chow, » Creep," R, O., and Rothen, A. J. 
meae, Pi $4, (00 (1943) 


Epiri à. H., and du Vigneand, V., `J. Biol. Ohem., 188, 365 


* Pierce, J. G., and du Vigneaud, V., J. Biol. Chem. 188, 350 (1950). 

* Pieros, J. G., and du Vigneaud, V., J. Biol. Chem., 186, 77 (1950). 

"Tura, R- Aero o J. G., and du Yignesad, V., J. Sio. Chen. , 
181, 21 (1961). 


* Crom, B. À., and Hari, G. W., ature, 108, 994 (1960). 
"Crom, B. A., and Harris, G. W., J. Madoorinol, 8, 148 (1052). 
* Andersson, B., dota Physiol. Scand., S3, 1 (1051). 





LONG ASHTON RESEARCH 
STATION 
REPORT FOR 1950 


HE plant pathologist and the engineer tend to 
run their separate ways a modicum of 
liaison for eaoh other, but 7 y understanding the 
Los pads ee pathol bal engineering as a whole. 
report of Agricultural and Horti- 
Mir, Research Station, Long Ashton, Bristol*, ia 
perhaps most noteworthy for a determined Blaine 
to consider the problems of the plant pathologist and 
i together. H. G. H. Kearns and N. G. Morgan 
lish an abridged specifloation of an experimental 
air-flow' small-volume drift sprayer and duster. This 
is designed to investigate the most efficient method 
of conveying very small dropa of concentrated control 
* niversity of Bristol Annnal Report 
Horticaltaml ‘Research Station (the National vett and iler Institute), 


Long Ashton, Bristol, 1050. Pp. 217-+18 plates. (Bristol: The 
Untrersity, 1651.) 
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materials to their disease targeta, thus dispensing wit 
large volumes of liquid, obtaming”better penetratic 
of the spray or dust cloud into foliage, and with 
bringing great economy of the fungicidé or insecticid 
This material is fed into the blast from & fan deliverir 
a large volume of air at low presos 

New conceptions must not, however, be allowed > 
overshadow the solid worth of on more usu 
subjects. Nutritional studies include investigatio» 
on zine and deficiencies of crop plante (E. . 
Hewitt and E. W. Jones), work on iron metabolis 
in plante by the same authors contributing separa’ 
papers, and research on molybdenum and nitra 
status in relation to yield and ascorbic acid levels 
cauliflower (S. C. Agarwala ; W. Plant). The weal 
of detail and of interaction in all these resulta 
summarized in the introduction to the report by tł 
director of the Station, Prof. T. Wallace (pp. 13-15 
L. C. Luckwill and D. Woodoock have a preliminar 
reporb on the nature of the hormone whic 
oocurs in the endoeperm of developing apple see 
It is, inter alia, acidic, heat stable, soluble m eth 
and water, is destroyed by hydrolysis with strop 
acid or alkali, and cannot is identical with indoly 
acetic acid. A further report on pruning systems an 
tree shape on yield and quality of apples is given b 
R. M. Jarrett. Any pruning reduces yield; but norm: 
winter pruning improves quality. Allmgton and Cox 

ins cro better as modifled leede 

trees; but Worcester Pearmain gave more produce & 
an open-oentre tree. Continuing their studies of th 
nutrition of the black currant, O. Bould and E. Catlo: 
find that yield varied as leaf nitrogen status, whic 
decreased according to the following order of manuris 
treatments: nitrogen plus phosphorus > sewag 
sludge > nitrochalk plus compost > straw al 
compost > farmyard manure > no manure. D. J. 
Nicholas and W. A. Forster consider the effecta c 
copper, zinc, lead, cobalt, nickel and manganese i 
excess on tomatoes and other crop plante. This is a 
important study, for exceases of ‘micro. element 
figure in advisory work in addition to deficiencies < 
thease elementa. 

Long-term work on spray snas Buperior t 
lime-sulphur for the control of apple scab bas bee 
continued by R. J. W. Byrde and R. W. Marsh. The 


found that glyoxalidine 341-0 at 1 quart per 10 

gallons ed the standard lime-sulphur treatment 

on Cox’s in, and was less phytotoxio. The ne 
ray was 


lee damaging to e d Lane' 
Albert and Stirling Castle than sulphw 


A phthalimide preparation (SR-406) promises goo 
fungicidal performance and freedom from phyt 
toxicity. 

F. W. Beech and 8. W. Challinor discuss change 
in the pectin and nitrogen contents of apple juices a 
a first pert of a larger study of maceration an 
defecation in cider making. Fermentation of cider 
can also be controlled by centrifuging; L. I 
Burroughs and S. W. Challinor consider the meohar 
iem of this action in scme detail. B. T. P. Barke 
continues his investigation of cider yeast floras wit 
& paper on that of Kingston Black ciders. 

E. Kieeer and A: Pollard discuss the effect of fru 
storage on the processing of apple juice, and, wit 

. F. Timberlake, the effect of manurial treatment o 
the composition of black currants. Other shorts 
papers are included in the report, which is edited b 
R. W. Marah, and numerous half-tone and lin 
illustrations help to maintain its usual high standar 
of production. 
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Heat Flow through the Floor of the 
Eastern North Pacific Ocean, 


THE flow of heat through the earth’s orust has 
an measured many times at various continental 
ations, and is usually found to liet within 50 per 
at of 1-2 x 10-* cal. cm.-? seo.!. Because of the 
genoe of granitic rocks, with their relatively high 
lioaotivity, m the crust under the oceans, it has 
an suggested that the heat flow through the deep- 
& floor might be considerably smaller; but the 
ly data available fram oceanic areas have been 
o Measurements of the thermal gradient in deep- 
» sedimenta reported by Pettersson from the 
redish Albatross expedition’. 

In 1949, Dr. E. C. Bullard spent the summer at 
_ Jolla in the preliminary development of an instru- 
int for measuring temperature gradients in the sea 
or. During the following year, develo t of 
itrumente of the general type pro by Dr. 
Ward was continued under the direction of J. D. 
ios and J. M. Snodgrass, and in the summer of 
50 a series of measurements waa taken as part 
the work of the joint Scripps Institution of Oceano- 
phy — United States Navy Electronics Laboratory 
d-Paoifle Expedition, on the Berrpps research 
wel Horizon. 

A hollow steel spear, 1-64 in. in outside diameter 
d 10 ft. long, was plunged vertically downward into 
3 bottom sediments and allowed to remain in place 
' thirty to forty minutes. At ita upper end the 
ær was attached to a heavy steel cylinder contain- 
p a self-recording, self-balancing null potentio- 
'&er which recorded continuously against time, to 
out 0-001? C., the difference in temperature be- 
een two thermal elements ın the spear. The upper 
ment was situated 24-0 in. beneath the sea bottom, 
d the recording case, and the lower element 81-6 in. 
neath the upper element and 18-5 in. from the 
ar end. TES (nal element ers conaecied 
mal to the outside of the spear but were 
ulated electrically and protected from the outside 


drostatio preasure. We have satisfied ourselves 


m theory and experiment that the record of 
nperature difference against time obtained in this 
iy oan be extrapolated to give a value which 
‘responds within a few per cent to the undisturbed 
nperature gradient in the bottom sediment. 
4t each locality where the temperature gradient 
s measured, cores of the sediment were collected 
laboratory determination of the thermal oon- 
otivrby ; care was taken to preserve these samples 
as undisturbed a condition as possible and without 
ange in water content. The conductivity de- 
muinations were made by D. W. Butler at the 
‘tional Physical Laboratory. Because of the high 
ter content of the sedimmente, the conductivities 
» much lower than thoee in rocks and approach 
> conductivity of sea water (1-3 x 10 cal. sec.1 
greom; 
[he measured temperature gradients and thermal 
iductivities at six stations and the computed 
lues of the heat flow are given in the accompanying 
ale. : 
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Although the number of measurements 1s small, 
it is noteworthy that at five of the ax localities, 
co a total distance of nearly three thousand 
mules, computed heat flow lies within 10 per cent 
of the average value for the oontmente. From field 
evidence, it is likely that in the observation at long. 
178° 23’ W. the spear did not penetrate completely 
into the sediment, and that consequently the recorded 
value for the temperature gradient at this locality 
is too low. 

The heat flowing from the deep Paoiflo floor could 
represent at least in part a ‘fomil’ temperature 
gradient in the sediments, remaining from & time 
when the bottom-water temperature was higher than 
the present 1-60°. Short-period temperature fluctus- 
tions cannot be significent because observations in- 
dicate that deep-water temperatures in the North 
Paciflo have remained constant within a few 
hundredths of & degree for the past twenty-five years. 
On the other hand, a markedly different climate five 
hundred to two thousand years ago might possibly 
have resulted in somewhat higher bottom-water 
temperatures in the tropics than those now prevail- 
ing. A bottom-water temperature of 4-5? one 
thousaxid years ago would account for half the 
observed ient. 

It might be supposed that the heat flowing from 
the deep-sea floor has been generated by processes 
within the sediments, such as biological activity, 
submarine weathering, radioactivity and com ion. 
Caleulationg show, however, that the to effect 
of these four processes cannot result in production 
of more than 0:05 x 10* cal. am~? gec.-'—about 
4 pe cent of the observed heat flow. 

the heat flowing from the sea floor does not orig- 
inate within the sediments, it must come from the 
underlying rocks of the earth’s crust and mantle. 
Seiamic refraction measurements made by R. W. 
Raitt on the Mid-Pacific expedition show that the 
Mohorovidié discontinuity between the crust and 
the mantle lies within flve to nine kilometres of the 
sea floor. If the material above this discontinuity 
is similar in content of radioactive substances to 
oceanic basalt, then only 15 per cent of the observed 
heat flow can originate in the orust. If we also assume 
that the heat is carried from the earth’s interior by 
conduction, and that following Jeffreys? the thermal 
conductivity is 5 x 10° cal. am~! seo. ° C.-1, only 
some 20 per cent of the total heat flow can be 
accounted for by cooling of the earth. The remaining 
65 per cent could be supplied by disintegration of 
radioactive substances in the mantle. But the required 
content of radioactive materials is so high that, 1£ the 
radioactivity is uniform with depth or decreases 
exponentially, the mantle below about 130 km. 
would melt within & time short compared to 3 x 10* 
years. It is therefore necessary to assume either that 
radioactive materials are concentrated in the outer 
part of the mantle under the ocean, or that the heat 
is being transported outward by convection in the 
mantle. If & steady state of convection exists, more 
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than sufficient heat would be generated in a mantle 
having &- uniform potassium content equivalent to 
that of stony meteorites‘. In either case, however, 
we have the paradox that if the mantle under the 
continents is similar to that under the ocean, then 
the heat flow from the continente should be much 
higher than the observed value because of the presence 
of highly midiyan tive: Tonks ii kia outar penis. ot the 
continental crust. 

A heat flow of 1:2 x 10-* cal. am.-! goo. through 
the ocean floor should noticeably heat the bottom- 
water masses as they flow northward from the 
Antarctic. With a velocity of northward flow of the 
order of 0-1 cm. per sec., as suggested by Sverdrup, 
Johnson and Fleming‘, the tem ture of a layer 
of bottom water l km. thick Increase by about 
one-tenth of & degree centigrade on ite journey 
from thé region of sinkmg in the Antarctic to the 
tropics. This amount of heating would be largely 


masked by'mixing with high-temperature water fram . 


above. But with the much smaller velocity of north- 


ward flow suggested by same recent workers, there . 


should be & much larger increase in the bottom-water 
temperature between the Antarctic and low latitudes. 
Such an increase is not observed. The possibility 
exista, therefore, thab our measurements are not 
representative of the heat flow through the sea floor. 
Obviously many more measurements must be taken 
before reliable generalizations can be made. 


Roeser IWvHLLH 
AnTHUR E. MAXWELL 


Beripps Institution of Oceanography, — 

University of California, - 

La Jolla, California. 
June 1. 

' Bullard, H. O., Naiere, 158, 85 (1945). 
* Petterson, H, Natwre, 164, 468 (1049). 
* Jeffreys, H. "The Harth”, 85, 2nd edit. (1924). 
‘Birch, F., J. Geophys. Heoessreh, 56, 107 (1951). 
* Brecdrup, Johnson and Fleming, "The Oceans’, 754 (1940). 


Tua preceding communication by Revele and 
Maxwell gives a result which is completely unex- 
and demonstrates again how little we know 

of submarine geology. Their observations do, I be- 
lieve, demonstrate that the heat flow is roughly the 
same under the oceans and continents. It seems most 
unlikely that this is a temporary condition depandent 
an recent In the temperature of the 
bottom water, for this ia largely determined by the 
existence of ice in the Arctic and Antarctic. The ice 
cannot have melted sinoe the last ice age, because the 
water from it would drown the greater part of the 
continents. It seams almost certain that the heat 
found by Revelle and Maxwell must be generated by 
radioactivity in the ropks beneath the oceans, and 
therefore that the total amount of radioactivity 
beneath unit area of continent and ocean. 1s the same 
when summed down to & depth of a few hundred 
kilometres (heat os, deeper down has not had 
time to escape). would be vary surprising if the 
continente were formed from a primitive malic layer 
not present under the oceans, and are underlain by 
material which is the same under continenta and 
oceans. It would, however, be natural if the continents 
are continuously expanding by & process of differ- 
entiation in which radioactive material is concen- 
trated vertically!. The tocks beneath the oceans 
would then have the same total amount of radio- 
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activity as those beneath the continente, but 
through a greater range of depth; this ca 
the same heat flow as beneath the continents, $ 
higher temperatures at depth. 

As ig pointed out by Revelle and Maxwell, sor 
upward concentration 1s necessary to avoid melti 
under the oceans. Calculation suggests that 
the radi i were spread through a depth 
150 km., no impossibly high temperatures wou 
A poemble interpretation of t 
results therefore appears to be that when t 
earth solidified most of the radicactivity was co, 
centrated in the upper 150 km. of the mantle ; und 
the oceans this ibution still existe, but und 
the continents a further concentration has occurn 
into the 10 or 20 km. On this view ıt would | 
expected t the oceanic ultra-basio rocks wou 
contain more radioactive material than tl 
continental ones. There are few reliable measur 
mente; but those that do exist do not show such 
difference. This matter should be further in i 

Other explanations can be suggested. It migh 
for example, be supposed that at some not too remo 
lime a convection current rose under the Paciflc an 
brought hot material near the surface, or that tl 
horizontal limb of a convection current had tran 
ported material from beneath the continente i 
the central Paociflo. Such suggestions are pu 
speculation, and there is no other evidence in the 
favour. 

The difficulties may be connected with that: 
reoonoilmg the oceanic seismio and gravity result 
The gravity resulta suggest that the material beneat 
the Mohorovidié discontinuity may not be quite tł 
same beneath the oontinente and oceans m apii 
of the close ‘agreement in seismic velocities. Som 
discussion of these matters is given in a book? to t 
published shortly. 


National Physical Laboratory, 
uem 
June 18. 


wilson, J. T. Trens. Roy. Sos, Canad., 43, 157 (1040). 
* Bullard, H. O., in '"The Solar System”’, $, ohap. 8, edit. by G. P. Kutr 
(Ohicago Univ. Presa). 


E. C. BurznLARD 





- Use of à Gamma-Ray Pinhole Camera 
for In vivo Studies 


Tua pinhole camera method of aie ans 
radioautographs, though it has been descri in tt 
literature!, has had very little use because of tł 
long times which are n even whe 
the moet sensitive radiographic films are used. A 

intensifying screen for use with the pinhole came! 
has now been developed which has made it possib 
to reduce the time considerably. The scree 
consists of a large, flat crystal of thallium-activate 
sodium iodide. The gamma-rays produce gointillatioi 
in the which in turn affect the photograph 
plate. This method has made it to take a 
m vivo Dune AR pinhole ioa h of 
tumour containing 20 millicuries of iodine-181. 

A drawing of the pinhole camera and intenaifyir 
screen. is shown in l. 
object being photographed 
and travels in & t line until ıt entera tl 
sodium iodide orystal, where it may uce & Com] 
ton or photoelectric recoil. The recoil electron trave 
about & millimetre or less in the crystal. The ligt 
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oroduced along the path of the recoil is emitted 
sotropioally. The spreading of the light over the 
Xhotographio plate and the consequent loss of de- 
inition are limited both by inverse square law attenua- 
ion and by total reflexion fram the glass-to-air 
oun between the crystal and photographio plate. 
“he of total reflexion is about 35°. The light 
e 1 from the glas surface passes back through 
he crystal arid is absorbed by the black ‘Bakelite’ 
ontainer. 

There is & considerable logs in definition due to 
preading of the light from the thick mtenmfymg 
creen, even though it is limited as described above. 


n ordinary radiographio work this. would not be ` 


ermigaible ; but due to the relatively poor definition 
'bteined from the pinhole camera, the additional loss 
a definition is relatrvely unimportant. In order to get 
‘ood optical contact between. the crystal and the glase 
nndow, and also to protect the crystal from the 
ffecta of momwt sur, it is Gontained in a bath of 
fonsgnto Chemical Co. ‘Aroclor No. 1248’. 

The camera was tested by autoradiographs 
f bottles of 10dine-181 solution. It was found that 
concentration of about 1 mC./om.* and an 
tme of 1 hr. were suffiment to give a faint but 
sable mage of the source. This is about twenty 
unes less exposure time than is necessary if Kodak 
To-Bereen film 18 used wrth the lead-foil mtensifying 
creens customarily used for gamma-ray radiographs. 

The exposure times given above are for the follow- 
ig conditions. The pinhole size was 1/8 in.; the 
inhole-to-intensifyrmng screen distance 7} in.; the 
atensifying screen was & crystal of thallium-activated 





(€) X-ray radiograph. (b) Pinhole gntorad jograph 
Fig. 2. ketastasis of thyroid tumour at elbow - 
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sodium iodide crystal 2 in. x 4 in. x 5/16 in. thick, 
obtained fram the Harahaw Chemical Co., 1945 East 
97th Street, Cleveland 6, Ohio; the photographic 
plate was a Kodak 108a—0 spectroscopic plata 
slightly overdevelo in D-19 developer. . 

As mentioned ore, the camera has been used for 
takmg an in vivo gamma-ray autoradiograph of a 
tumour containing iodine-131. The tumour was & 
metastasis of a thyroid carcinoma. It was close to 
the akin, had a volume of 90 ml.’ and an aree of 
about 20 sq. am. The picture was teken 24 hr. 
after a therapeutic dose of 100 mO. iodine-181 waa 
administered to the patient. It was determined mde- 
pendently that 20 mC. lodged in the tumour. A 
Ge nou: SAPO PEE oe re Pora 
is shown m Fig. 2b. The general outline of the area 
which took up the iodme-181 is shown, together with. 
the fact that it 1s concentrated in two main areas. 
An X-ray radiograph of the tumour taken from the 
same point of view is shown in Fig. 2a. . 

I wish to acknowledge consultation with Dr. C. A. 
Tobias and also the assistance of Drs. Frank Pierce 
and Enrique Strajman in supplying information about. 
the patient. This work was performed under the 
auspices of the Atomic Energy Commussion, Contract 
W-7405-eng.-48. 

H. O. ANGER 

Donner Laboratory, 

Radiation Laboratory and 

Division of Medical Physica, 

University of California, 
Berkeley, California. 
May 1. 
PO Ba and Benjamin, Emanuel W, Nwalsomos, &, 


Microradiography with Alpha-Rays 


ALPHA-PARTIOLES are very strongly absorbed even 
by thin layers of materials. Ther path through 
matter is abnost exactly a straight hne, and their 
effect on & photographic emulsion is very strong. 
These properties seem to be well suited for micro- 
radiographic mass determinations. Since such 
methods promise to be of value in several research 
flelds, such as biology, medicine, mineralogy and 
metallurgy, experiments have been undertaken to 
determine the potentidlities and optimal conditions 
for alpha-microradiography. The main advantage of 
unin alpha-particles as compared with soft X-rays* 
would be the much simpler apparatus needed and the 
relative independence of the &beorption on the com- 
position of the object. 

From purely geometrical considerations it is evi- 
dent that to obtain high picture-resolution the alpha- 
particles must be collated to normal incidence upon, 
the object. Further, the object must be placed aa 
near as possible to the photographic emulsion, and 
the grain-aize of the emulsion ahould be small enough 
to allow the necessary enlargement. The collimation 
is moet simply accomphshed aa in other types of 
radiography ; the source of alpha-rays is placed at 
& distance fram the object, which is, large compared 
with the size of the source and the object. 

When arrangmg for optimal mass resolution, that 
18, good contrast between areas differing m massa 
per unit area, the special mechanism of alpha- 
absorption must be borne in mind. The alpha-particlee, 
being fast helium ions, are gradually. slowed down 
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of inctdent 
Hnergy of the alpha-particles ecco tis object e 
pressure 


of 760 mm. mercury 
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(2) 
Alpha-mucroradjogrepha of & section 10 microns thick of eunoer of the E forming Korien 
Increases wi mass per unit area 
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(x 50.) The photographio density 
Bouroe : 8 5 millicuries polantum-210, ars cie s ER daos, wore to ober 130 mm. film, Lippmann emulgon 84:990 1 M ; 


io ranges of (1) 09 Qe em. oo ee (8) 16 om. (m air ata 


through interaction with the electfons in the abeorber. can be measured in one radiograph by using thin 


The number of elementary processes in this slowing 
down is sufficiently large to give a relatively low 
statistical variation (straggling) in the total range. 
This variation is only a few per cent of the total 
range, and is well represented by a Gaussian dhetribu- 
tion. 

An alphe-particle which has passed iii a thin 
part of the object differs from one that has passed 
through a thicker part in that ite residual range 1s 
greater, and it will thus penetrate deeper into the 
photographic emulsion. If the remdual range of the 
alpha-particles after passmg through the object is 
large compared with the stragglmg, the number of 
alpha-particles hitting unit area of the film is con- 
stant. The contrast is then solely dependent on the 
variation of photographic density with residual 
renge. For normal Ses 16 seams probable that 
this variation should be small except at small residual 
ranges. To obtain good contrast, the energy of the 
alpha-partacles should thus be chosen so that they 
are almost completely sto by the object. In 
this case, however, the will be an 1mportant 
factor ın the contrast produced, since a lower number 
of the alpha-partacles will reach the film under thick 
areas than under thin areas. One would thus antoi- 
pate that the photographic density will vary with the 

' thickness in a rather lmited. region of mass per unit 
area. On the other hand, the contrast should be 
very good. 

The mucroradiographs chosen to illustrate this 
discussion were taken. on the same object, the number 
of incident particles per unit area and the geometrical 

t bemg held constant. Tho energy of the 

paraoles oh tenng the object was varied by Leese 

Fe Ge ete hs pas es ene 
object. 

It is seen that 1n the thicker areas of the object the 
picture is white without contrast, and in the thinner 
areas the picture is uniformly black. In the inter- 
mediate regions the mass distribution can be measured 
by photometric comparison with the blackness under 
reference absorbers. The pictures show that by in- 
creasing the energy of the impingmg e nd 
measurable region is moved towards thi 
By taking & sufficient number of radiographs ha wrth 
alpha-particles of varying energy, all the areas can 
be accurately measured. It is evident that all areas 


enough sections or an alpha-particle source emitting 
particles of a wide variety of energies. This means, 
however, sacrifloing some of the mass-resolving power. 

By using particles of homogeneous energy under 
oblique incidence, & large interval of linear dependenoe 
of photographic density on mass per unit area should 
be obtained. This, on the other hand, means gaorifloing 
some of the resolution of the picture. 

A more comprehensive publication concerning 
alpha-mieroradiography will Bs published elsewhere. 


“QuNNAR ANIANSSON 
NAFTALI STEIGHR 
Drvision of Physical Chemistry, 
Royal Institute of Technology, 
Stockholm 70. 
Feb. 18. 


1 Enggróm, A. Linizóm, D. Biokenios o Dlophwnos Acts, 
Tdo 


Diffraction Microscopy with X-Rays 


In a recent communication, A. V. Baez! predicta 
the practical resolution obtamable by di tion 
microscopy using X-rays. His prediotion is based 
on the required conditions for makmg the hologram. 
Similar derivations were described by us at the Inter- 
national Conference on Electron Microscopy in Paris, 
September 1950, though unfortunately we are still 
awaiting publication of the proceedings of this 
conference. Our derivation relates to the application 
of the method to electron irradiation where lenses 
can be used for producing intense coherent sources or 
to magnify the diffraction mage (hologram). Our 
resulta are immediately applicable to the X-ray case 
and lead to the same conclusions aa reached by Baez. 

The predictions made by Baez that a resolution 
approaching 10-* am. ould, be obtamed by the use 
of & point source or & grainless film are somewhat 
misleading smoe neither case is & physical possibility. 
In practice, the resolution 18 determined by both the 
size of source and the resolution of the photographic 
plate. Conditions can be arranged so that the resolu- 
tion obtained is approximately equal to half the size 
of the source or resolution of the plate, whichever 
is the smaller: This, in fact, representa no worthwhile 
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nprovernent in resolution over that which can be 
btained by direct methods, for & point projection 
licroscope will give æ resolution equal to the size 
f source, and shadow microscopy (object in contact 
ith photographic plate) will grve & resolution equal 
> that of the plate. The theory shows an apparent 
ain m resolution of 2 x. There is some doubt, how- 
ver, whether this 1s a real gain or whether it is lost 
a a result of the use of coherent illumination ; for 
xample, to resolve two coherent Airy patterns, twice 
he separation required for incoherent radiation 18 
eceeBAry. 
M. E. HAINE 
T. MULVEY 
Research Laboratory, 
88001&ted Electrical Industries, Ltd., 
Aldermaston, Berkshire. 
June 19. 
Baez, A. V., Nature, 160, 963 (1952). 


Surface Oxide Films in Intermetallic 
Contacts 


Bowden and Hughes! have ghown that removal 
f surface oxide films can endow metals with very 
igh coefficients of friction. To examine to what 
xtent these films, when present, prevent metallic 
ontact, electrical resistance measurements have 
ween made on the loaded junction between oroesed 
yhnders (4 in. in diameter) of various metals, their 
.xea being perpendicular. The apparatus was designed 
o minimire vibretion. The metallio constriotion 
esistances have been calculated from theoretical 
onsiderations which have been discussed by Holm* 
nd plotted against-the applied normal loads. Ex- 
ermmental curves for gold and silver between 10 gm. 
nd 10 kgm. agreed closely with the calculations. 
Tigh resistances obtained with other metals indicated 





Normat load = 880g 
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crossed cylinder contacts under Jogdsa ' 
reaktanco; e 
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; displacement Increases 


Fig. 2 Damage to stainless-steel 
right 


from lett 


the presence of poorly conducting films in the contacts. 
Same of the curves could be explained quantitatively 
by smsuming the films to be uniform and stable. 

With electropolished stainless steel and copper, 
the reemtanoe remained high under loads up to 
10 kgm. Fig. 1 shows the effect of applying an in- 
creasing lateral force (in the axial direction) to one 
of the normally loaded cylinders. The broken curves 
show the relative lateral displacement of the cylinders, 
measured by an optical lever device. Initially, the 
resistance was unaffected, and the small displacement 
could be attributed to strain in the cylinders and 
mountings. At & certain critical force, there was a 
fall in resistance accompanied by a sudden displace- 
ment. This force was much smaller than the usual 
friction force ; but the resistance to motion increased 
rapidly with further displacement. The curves shown 
are for stainless steel; but those for copper are 
similar, except that the movement at the critical 
force is leas sudden. 

f Microscopic examination showed that 
when the critical force was just exceeded, 
the damage to the contact surfaces was 
faye grate lateral displacement rapidly 
in the damage.’ With stainless steel, 
the damage formed a number of distinct 
tracks which later developed mto torn 
patches (Fig. 2); but with copper the 
whole contact area became torn. 

It has already been shown’, using the 
radioactive method, that aliding enormously 
increases the transfer between metals in 
contact. The experiments described above 
show that the films on some metal surfaces 
are not penetrated under normal loading ; & 
smal lateral force is necessary to form 
metallic contacts. t lateral 
movement then raises the friction by in- 

ing the area of intermetallic contact. 

With cylinders lubricated by a thick 
layer of stearic acid, perceptible sliding be- 
gan under a small foroe which did not in- 
crease very rapidly with displacement. The 
coefficient of friction could not be measured 
accurately, but was of the order of 0-01. 
Visible damage to the contact surface was 
confined to a few thin scratches. Fluctua- 
tions in resistance which accompanied any 
change in lateral displacement suggested 
that, when metallic contact was made, it 
was usually broken again by the lubricant. 
i This supports the suggestion! that an 
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important function of & lubricant is to prevent the 
growth of any amall welds which may form. 


M. Coors 
Research Laboratory, 
Associated Electrical Iftdustriee, Limited, 
Aldermaston Court, 
Aldermaston, Berks. Feb. 5. 
! Bowden, F. P., and Hughes, T. P., Pree, Roy. Soe., A, 178, 268 (1989). 
"Holm, Be “Mlectrlo Contacte’, 70 (Uppasls, Almquist and WikseDs, 


* Keerldge, M., Teohmques Oonfe Oxford, 
July 1951, f£, 26 .0.,1 . Rahinowlies, H., and , D., 
P fe e $08, i58 (1981) 


(1962). 
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Contrasting Methods of Transmission of 
Animal Viruses by Mosquitoes 

RECENT investigations! of the mechanism of the 
transmission of myxomatosis of rabbrta by mosquitoes 
have brought to our attention certain clear-cut 
differences the transmission by mosquitoes 
of those diseases in which a ‘biological cyole’ occurs 
in the insect vector, and those in which carriage is 
purely mechanical. Among the animal viruses, it is 
only in fowlpox*? and myxomatoeis^* that moequito 
transmission has been conclusively shown to be 
mechanical in nature. In all the other moequito- 








studied (d yellow fever, the viral halitides, 
and Rift Valley fever), there is a ‘biological cycle’ in 
the pores ee Oertain implications of these contrast- 
ing es of transmission are summarized in the 
accompanying table. 
‘Mechanical’ | ‘Biological’ 
Source of virus d lesions | bloodstream 
frd s meme UP 
Kxtrintio incubation period (latent TE ibi 
n transmision the only id : 
natura] mechanism no yeu 
Multrplication of virus m mosquito no yes 








Mechanical transfer by mosquitoes may be ex- 
pected to occur in any disease in which a high skin 
concentration of a relatively resistant virus occurs. 
It is not inconceivable that the ‘airborne smallpox’ 
reported around fever hospitals’ was sometimes 
mechanically transmitted by mosquitoes, and oow- 
pox may be spread thus among cows, aswell as by 
the milker’s hands. Similarly, swinepox may well 
be tranaferred from place to place by 
mobile mechanical vector than the h louse’. 
Mechanical tranamisaion is not incompatible with 
prolonged infectivity of the mosquito. Brody* 
obtained positive results with fowipor at intervals 
up to forty-one daya, and we found! that myxomatosis 
could be transmitted as long as twenty-five days 
after the infective feed. 

If there is & viremia but no deposition of virus 
in the skin, mechanical transmission by mosquitoes 
oocurs only under exceptional conditions’. The data 
of ip* and St. John e£ al.’ appear to prove that 
the feeding mechanism of the mosquito ia such that 
regurgitation does not occur. The opportunity for 
virus in the blood to contaminate the mouthparts 
appears to be alight, for in many diseases the virus 
is associated with the cellular elementa of the blood, 
rather than circulating freely in the plasma’. 
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Biting insects which are voracious ‘pool feeders 
may, on the other hand, be more likely to transfe 
virus present in the circulation, and this may be thi 
lanation of the mechanical transmission of equini 
eotious ansmmia by tabanid flies and Stomory. 
caloitrans, but not by iboes!t, 

Appreciation of the features of mechanical ant 
biological transmission of animal viruses shown n 
the table may help im elucidating the epidemiology 
of some of thoee diseases in which the role of insec 
vectors is not yet clear. 


FRANE FENNER 
D t of Microbiology, 
John Curtin School of Medical Research, 
Australian National University, 5 
Canberra. 
M. F. Day 
Division of Entomology, 
Commonwealth Scientific and 
Industrial Research Organization, 
Canberra. Feb. 1. 
‘Fenner, F., Day, M F., and Woodroofe, G. ML, Aust. J. Bump. Brot 
80, 139 tiosby. 
* Kügler, I. J., and Ashner, M., Brit. J. Exp. Path. 10, 347 (1929) 
* Brody, å. L, Cornell Untv. Agile. Arp. Stet. Mem 105 (1086). 
‘ Aragão, H. B, Mem. Inst Oswaldo Orux, 38, 93 (1043). 
* Willard, O. K., Brit. Med. J., 1, 628 (1944). 
‘Shope, R. I, Arak, Verusforach., 1, 457 (1940) 


res. " 
* Bimmons, J. Bt. Jobn, J. H , and Reynolds, Y. H. E, Philipp, J 
Sei, 44, 1 (1931). 
* Philtp, 0. B., Amn. Trop. Aed. ond Parani , M, 403 (1030). * 
* Bt. John, J. H J B,and Reynolds, Y H K, Ann J. 


HB 
Trep. Med., 10, 287 (1630). 

1 Smith, W., Brit. J. Bap. Path, 10, 0$ (1029). 

u Fonseca, K. M, and DeRobertm, H, J. Bap. Mod. 


94, 171 (1961). 1 
au Soott. J. W, J. Amer. Med Ve. Assoc , 9, 448 (1920). 


Non-random Distribution of Multiple : 
Mitotic Crossing-over among Nuclei of 
Heterozygous Diploid Aspergillus 


SOMATIO, or mitotic, crossing-over? oocura in 
nuclei of the mycelium of the homothallio ascomycete 
Aspergillus nidulons*?, made drploid and heterozygous 
for known markers by means of a new technique’. 
The asexual Aspergillus niger has now been found to 
behave in a similar manner; that is, diploids 
heterozygous for known markers give mitotio re- 
combinants homoxygous for one or more of these 
markers but usually still heterozygous for the others, 
and therefore undergoing further mitotic recombina- 
tion. Detailed analysis of mitotic recombinants m 
A, nidulans further shows that mitotic crossing-over 
is not distributed at random between the nuclei of 
the mycelium but tends to be concentrated in a smal 
proportion of them. The kind of evidence on which 
this conclusion is based is exemplified in the following 

i hs. 

A diploid was used, having green conidia and nc 
growth-faotor requirement, of genotype 

W ad, y LYS 

w AD, Y soc 
(W/w, coloured versus white genie ; AD, jody 
ind ence of, versus requirement for, adenine | 
Y een versus yellow conidia—these three loo 
lien dus die and wh map diébcieen of min 
than 50 cMo between w and ad, and about 7 oMc 
between ad, and y, w epistatio to Y/y. LYS/lys 
independence of, versus requirement for, lysine, non: 
linked,to the others.) In the chromosome oarrying 


No 43f8 August 2, 1952 


tween w and ady. 

On the theory of mitotic oroesing-over!, one expecta 
ab recombinants homozygous at one locus should 
> usually homozygous also at other closely linked 
ci, especially if distal, but not usually at loci on 
ie other arm of the same chromosome or on different 
iromoeomes. From a diploid of the genotype given 
dove, one would therefore expect that the hamozygous 
recombinants should be mainly homorygous for 
1, which is proximal but only 7 oMo away, and the 
xnoxygous w mainly prototrophs, that is, still 
steroxygous for ad, and for lys. fact, reoombina- 
on grving homozygosis for both w and ad, requires 
vo disparate exchanges, one in each arm, and 
smozygosis for both y (usually with ad,) and lys, 
: for both w and lys, requires two exchanges, one 
ı each of two chromosomes. 

The results of testing strains from mdividual 
teen. conidia, or from individual mosaic spots of 
allow or white colour, are as follows : 








he expectation that because of linkage most of 
vw h us y should also be homozygous for 
i, is fulfilled (15 out of 16). That hamosygosis for 
3, or for lys alone occurs rarely is shown by the 
wt that none of the 234 green shows it. That 
omozygoais for w or for y alone occurs rarely can 
3 seen by inspection of growing colonies of the 
iploid, where rarely are more than twenty reoombin- 
at mosaic patches or single heads found in a whole 
etri dish. A very crude estimate of homozygosis 
x ad, gives its occurrence as about once every 
) mitotic divisions. Yet among the 52 homo- 
ygotes for w, 5 are also homozygous for ad, 
nd among the 68 homozygotes for w or/and y, 4 are 
lso homozygous for lys. Thus homozygosis at two 
r more loc: on different chromosome arms 18 far too 
equent to be accounted for by chance coincidence 
? more than one exchange per nucleus. 

Results with Aspergillus niger point in the same 
irection. In this species, however, while genetic 
aslysis and experimental ‘breeding’ sws generis can 
aw be carried out with the present technique, we 
annot croas-check the results of this analysis with 
108e of standard genetio analysis because of the 
beence of a sexual cycle. 

Incidentally, our work shows that mitotic croasing- 
ver occurs regularly if diploid nuclei are formed in 
yecies with an exclusively or mainly haploid lfe- 
zole. We see now that Sansome‘ was ERANS oor- 
wt when she suggested mitotio crossing-over as the 
iuge of certain resulta in her work on Penioilium. 
his raises the question of whether or not crossing- 
ver might be a general feature of chromosome 
yntheeis. As diploid life-cyclea evolved, it would 
ave become confined mainly to meiosis by the 
nergence of special mechanisms preventing it in 
matic cells. 


Department of Genetics, 
University of Glasgow. Feb. 8. 
Stern, O., Geneties, 81, 624 (1035). 
Roper, J. A., Bapertontia, 8, 14 (1052). 
29nteoorvo, G. and Roper, J. A., J. gen. Aficrodtel. (In the prems). 
Jansome, H, Trens. Brit. Myeol. Soc., 38, 305 (1919). 
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: Excitation of Ganglion Cells in the 
Inferior Mesenteric Ganglion by 
Collaterals 


Waas the hypogastric nerve is stimulated with a 


‘ourrent which is subthreshold for the postganglionic 


O fibres but sufficiently strong to stimulate the delta 
and B fibres, a number of cells in the inferior meeen- 
terio ion. are excited, and an impulsb coming 
from ganglion can be recorded_in the hypogastric 
nerve. An impulse 18 also recorded on stimulation of 
the contralateral hypogastric nerve! (see diagram). 
If in a curarized preparation a conditioning tetanus 
is given preganglionically, & test shock to the post- 
ganghonic hypogastric nerve afterwards excites 4 
larger number of ganglion cella. Now tetanic 
potentiation, also in the curarized on, is ex- 
olusively localized to the stimulated fibres. Therefore 
these ganglion cells must have been excited through 
collaterals. This reflex persisted, when the afferent 
fibres, after bilateral excision of the spinal ganglions, 
Th 11—L VI, had been denervated. It was absent 
after sections and degeneration of the ventral roots 
of the same segments. Co tly, these collaterals 
are gi off from efferent fibres which traverse the 
miera and have ther trophic centre in the spinal 
cord. 

This is a confirmation of the tentative conclusion 
drawn by Langley and Anderson! concerning the 
pathway for the Sokownin crossed bladder reflex’. 
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If the hypogastric nerve is stimulated with a 
current enough to excite C fibres, it was 
regularly found that a synapti relayed impulse 
can be recorded in the colonic nerve and occasionally 
also in another branch of the h jo nerve. In 
some experiments on the i ion, these 
reflexes were potentiated after p ionic tetaniza- 
tion with a current supre- old for O fibres. 
Therefore also O fibres which traverse the ganglion 
can give off collaterals capable of exciting the ganglion 
cells. 

After bilateral denervation of the p ionio 
nerves, a reflex in the oolonio nerve can still Te- 
corded on stimulation of the h io nerve at 
O fibre strength. This finding is consistent with the 
anatomical and physiological date presented by 
Kuntz and Sacoomanno’. 

C. JoB 
A. LUNDBERG 


Nobel Institute for Neurophysiology, 
Karolinska Institutet, 
Btockholm. 

Feb. 7. 

Lloyd, D. P. 0. J. PlhynoL, 91, 206 (1037). 
Langley, J. N., and Anderson, H. K, J. Physiol. 16, 410 (1804). 
Kuntz, À. and baccomanno, G, J. NewrepkynoL, 7, 163 (1044) 
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Senility Changes In the Spinal Gangllon. 
Neurones of the Toad, Bufo regularis 


Iw & paper on fat, Cigooio has figured various | 


neurones, some of the toad, containing large spher- 
ical hollow bodies, which stain by III in 
formalin-fixed material. 


Toads of different agea have been examined by 
various methods, among which the Kolatchew- 
Nassonow has provided a good series. Tho Golgi 
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apparatus of the late tadpoles and the young toad 
is a canalicular reticulum which is polarized in th 
Me ese (Fig. 1). In young toads few granules ai 

ly ed to the oamiophile reticulum (Fig. 3 
As the full-grown toad ages, it is poamible to follo: 
the break-up of the canals to form a variable numbe 
of large spherical and sub-spherioal bodies show 
in the initial in Fig. 5. Ono such vesicle i 
being formed at X, by the widening of the canal int 
& vesicle, and the thickening of one side. In Fig. 
the process of hosis has become yen 
advanced in the old toad, the Golgi reticulum havin 
nearly disappeared. In the senhe condition (Fig. 9) th 
Golgi apparatus has completely degenerated into 
number of very large oemiophile vesicles (v), whic. 
are more concentrated at the cell periphery. Thes 
osmiophile vesicles stam clearly in Sudan black 2 
in Regaud postchromed material, whereas the Golg 
reticulum does not so stain. It is clear, therefore 
that m old toads the Golgi material of the spina 
ganglon neurones is transformed into lipid. Beside 
the above-mentioned vesicles, pigment granules an 
secreted by the Golgi apparatus; these granules an 
situated: Mi hacal body and Gnally meals to thi 
axon. hillock region. The mitochondria in the spina 
ganglion neurones are . A further aocoun 
of the material is being published elsewhere. 

Tonamy A. Moussa 
Zoology Department, 
Faculty of Science, . 
Farouk Univeraity, 
Alexandria. 
- Dec. 81. 
RAFELEKOM 

Claomo, O., Arch Fellf., b (1010). . 
Gatenby, J., Brontë, and Hil, J. L., La Oeiwle, 64 (1051). 
upon its ia Brontë, Mousa, T. A, and Dosekun, F., Le Cellule, b 


Gatenby, Mouse, Hibanhawy and Gorpald, Le Cellule (in the presa). 
Moume, T. à., Amer. J, Anai., 90 (1058). 


Glant Nerve Cells in Lingula 
ELONGATED invertebrate animals which effect quick 
muscular contractions, either as a means of rapic 
withdrawal and escape like some Annelida’ anc 


PEOP DEE e tse icr d ca ergy o TOE Sila ag 
darte ugh the water like the macrurous Crustacea 
and the aquids and cuttlefiahes*, have been showr 


to possess giant nerve cells and fibres. 
Fifty hea ago, Morse’ observed that the tw 


buco enr genera of ecardine Brachiopoda, Lingul 
and idia, with long stalks by which they an 
attached to the bottoms of their tubes in sand o! 
mud, withdraw into their tubes with a quick jerk o: 
eM D uno Deut pe Ac them 
“The available descriptions of the nervous aysten 
m the Brachiopoda give us & picture of the arrange 
ment in a few species but they do not supply in any 
point the modern demands. .. . About the forn 
and nature of tbe nerve fibres we know only tha 
the fibre mass is a net-work of flne flbrille and tha: 
the nerve cella libe most cells of the Brachiopod: 
are very small and therefore difficult to investigate.” 
However, working with fresh material fired i 
Bouin's fluid, ‘sectioned in paraffin and stained witl 
hematoxylin and eosin, I have found & small numbe 
of giant nerve cella in the subcseophageal ganglia 
of Lingula (see diagram). I hope, by the use of mor 
specific stains for nerve tissue, to be able to tran 





he processes of these cells to the muscles of the stalk 
nd so to provide an explanation of the jerk noted by 
forse. 

P. KrgTIBINGHDM . 

Department of Zoology, 

University of Ceylon. Feb. 19. 
Moa, J. A. O., Quart. J. Avo. Sci, 89 (1), 1 (1948). 
Bullock, T. H., Quart. J. Mis, Soi 86 (1), 55 (1945). 
Holmes, W., Phil. Trans. Roy. Soo., B, #31, 293 (1942). 
Young, J. E., E»dessowr, 8, (11), 108 (1944). 
Morse, B. H, Mem. Besten Seo. Wat. Hist, E, (8), 818 (1901). 
Helmeke, 7. G., Brachiopoda in '"Hukenthal and Krumbech’s Hand- 
er Zoologi’, 3, (3), 139 (1989). 


Lactic Oxidases of Mycobacterium 
tuberculosis avium 


Wa have previously discovered that the cell Fee 

tion of M. tuberculosis avium 
r strain) catalyses the oxidation of lactate. 
cantly, we have confirmed that this preparation 
intains two distinot lactic oxidases, and made clear 
1e respective characteristic properties. One of these 
nzymes is a new type of lactate oxidative enzyme. 
ay wee ee eee e 
xygen consumption manometrically AE uE 
pparatus. Lactate, the substrate, was 
ianometrically with ceric sulphate. e oap a 
olatile acid, was steam-distilled and -titrated. 
‘yruvate, the other product, was determined by the 
wulphite-binding method of Clift and Cook and by 
3e ceric sulphate method. 

Mycobacterium tuberculosis avium, strain Takeo, 
"as grown on the glycerol broth media. From the 
ompact masg of harvested bacteria, the crude cell-free 
nzyme preparation was obtained by alternating 
ezing and thawing. This preperation was able to 
xidire lactate with no addition. The addition of 
1ethylene blue, however, increased by 30-50 per 
ant the consumption of When the extract 
as heated for 10 min. at 50° C., the affect of methyl- 
ae blue was not reciably. Dialysis 
yainst water at 0° C. Seria RP lad no adeet on de 
ridation of lactate in the absence of methylene blue ; 
ut in the presence of methylene blue the effect of 
ns dye was abolished (Table 1). ` 
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KYFAOT OF HEATING AKD DIALYSIS OX Laorio OXIDATION 
- BY THE CRUDA HASYue PREPARATION 


Table 1. 





Oxygen uptake (c mm ) per 60 min. 





tion, 0 3 ml. 


s vessels contain 2 O mL ot ener D 
6-2), and 0 om 8 M DL-lactats, 


Warburg’ 
of 0-2 M phosphate bufer (pH. 


These phadomend indicate that the preparation 
includes two distinct lactic oxidases: one is heset- 
labile, stable in dialysis, and reeote directly with 
molecular whereas the other is relatively 
heat-stable, labile in dialysis ‘and active only in the 
presence of methylene blue. For convenience, we 
named the former ‘lactic oxidase I’ and the latter 
‘lactic oxidase IT’. 

The crude preparation (Qo, (per mgm. dry weight) — 
15) was brought to pH 38-8 with acetic acid and the 
precipitate was dried in a desicoator tn vacuo at room 

The dried precipitate was suspended 
in phosphate buffer: The extracted tesidue was 
removed by centrifugation, and ammonium sulphate 


"was added to the supernatant solution (Qo, = 150), 


bringing the solution to saturation. Repeating the 


precipitation by acetic acid and ammonium sulphate 
alternately, the ifled lactic oxidase I (Qo, = 450) 
was obtained. the course of purification, lactic 


oxidase II was destroyed completely. 
Lacio oxidase I. The purified lactic oxidase I 
oxidizes aerobically Di-lactate with no addition. 
Neither methylene blue, thionine, nor the 
o and oxidase system has any effect. The 
Michaelis-Menten constant is 5 x 10-! mole per litre, 


- using Di-lactate as the substrate. The optimum pH is 


about 0.2. Neither cyanide, azide nor 8-hydroxy- 
quinoline hag any inhibiting effect; but silver nitrate 
and copper sulphate both inhibit the reaction almost 
completely && a concentration of 3 x 10-* mole per 
litre. This enzyme has no ‘readily dissociable co- 
factor. Various coenzymes, for example, diphospho- 
pyridine nucleotide, adenosine triphosphate, flavine 
mononucleotide and magnesium ions, were found to 
have no effect on the enzyme activity. However, 
flavine adenine dinucleotide often stimulated the 
catalysed reaction ‘slightly. 

Anticipating thab the coenzyme of this enzyme 
might be flavine adenine dinucleotide, we heated 
preparations of various degrees of purification at 
85° C. for 15 min, and the clear supernatant 
fluids were added to a mixture of the 
apoprotein of pig kidney D-amino-acid oxi and 
DL-alanine; the content of flavine adenine dinucleotide 
‘was measured by determining the oxidation-rate of 
Dri-alanine. The oxidation-rate of alanine due to these 

preparations increased remarkably with the increasing 

degree of purifloation. It was presumed, therefore, 
that the prosthetic group of this enzyme is flavine 
adenine dinucleotide. 

Oxygen consumed; and volatile acid and carbon 
dioxide produced, are all found to be one mole per 
mole lactate. The reaction catalysed by this enzyme 
can therefore be expressed by: 


OH,CHOH—COOH + O, > 
CH,COOH + CO, + H,O. 


This enzyme does not attack pyruvate, whether co- 
carboxylase is present or not, and also lactate oxida- 
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` Tablo 3. CHARACTERISTIO PROPNRTIMS OF LAOTIO OXIDANER 
m = Lactio oxidase I Tactic oxidase II | 
E E Hon Alerg thawing o powder ace 
Heated ved 50* C. Yabile Stable 
for 10 min. 
Stablo Labio 
Itated with Stable Labile 
acetlo acid 
With molecular Reacts directly Reacts in the .pres- 
With ethylene bi e| Not affected tected MN i 
m u ; 6 
or cytochrome e them as 
Prosthetio group or | Flavine adenine hosphopyridine 
co-factor dinucleotide ae 
Reaction product . Acotate Pyruvate ` 








tion is not inhibited by pyruvate. Jt appears, there- 
fore, that this enzyme catalyses the oxidation of 
lactate to acetate, aud carbon dioxide with no inter- 
vention from pyruvate. 

The addition of alcohol, azide, cyanide, hydrogen 
peroxide and active catalase from beef liver, 
respectively, haa no effect on the rate of remctich, 

the addition of aloohol with strong liver catalase 
has no effect on the total amount of oxygen con- 
sumed and carbon dioxide produced. Consequently, 
we consider that the possibility of the formation of 
hydrogen peroxide is ruled out. 

Laotto oxidase II. A larger amount of lactic oxidase 
II is contained in the acetone-powder extract than 
in the extract which is obtained y alternate freezing- 
and thawing. Although we have not succeeded in 
parifying this enzyme, the activation by methylene 

lue, the cytochrome o and oytochrome - oxidase 
system, and diphosphopyridine nucleotide was de- 
monstrated with the acetone-powder extract. In the 
presence of methylene blue, pyruvate was detected 
as the reaction product. The reaction catalysed will 
be perhaps as follows : 
CH,CHOH—COOH + 40, — OH,COCOOH + H,O. 

The characteristic properties of the two distinct 
lactic oxidases are summarized in Table 2, As shown 
in the table, lactic oxidase I is a new type of lactate- 
oxidizing enzyme differing from the lactic dehydro- 
genases of animal tissues, yeast, E. colt, Gonooocous 
and higher plants. Lactic oxidase II ia similar to 
the animal enryme. 

YUICHI YAMAMURA 
Masamirt KUSUNOBSE 
Eur KUSUNOBSR 
i Faroa Institute of Tuberculosis, 
Municipal Medical School, 
Osaka. Deo. 21. 


Growth of Rat Ovary in Tissue Culture 


THaRE are few reports of rat tiasue cultures pro- 
ducing growth oomparable to that from other 
mammalian species or from chick explants. Martin- 
ovitch', working with rat pituitary and rat ovary in 
watoh-glass cultures, was able to keep the tissues 
alive in vitro for & considerable length of time; but 
cell outgrowth was PA E pots a Abercrombie 
and Harknees* regenerating rat liver. Fibro- 
blasts or bile duct epithelium rarely grew from normal 
liver cultures, but appeared sporadically in cultures 
of regenerating material, the outgrowth varying with 
the state of liver regeneration. Only tu 
and granulocytes occurred in cultures regularly and 
in similar numbers regardleas of the state of regenera- 
tion. The only case of rat pituitary tissue producing 
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vigorous growth $n vitro is that reported by Haymaker 
and Anderson’. . 

In the present experimenta it has been fouhd that 
extensive epithelial growth oan be obtained in slide 
cultures of rat ovary if the explants are kept in a 
fluid medium for 24 hr. before being placed in the 
slide cultures. 

As a result of preliminary cultures, it was decided 
that rate 27-31 days old and approximately 60 gm. 
in weight were the optimum age from which tissues 
should be taken. Histological sections showed that 
in such ovaries follicular tissue was at a maximum. 

Whole ovaries were removed from the rata and 
washed- in Simm’s solution contaming 10 per cent 
rat serum. - From-each ovary, the larger follicles were 
gently squeezed, and then from the remaining piece 
of ovary ten to fifteen explanta 1-2 mm. in diameter 


were cut. The expressed follicles, together with the 


pai in ovarian explants, were transferred to an 
ryo containing 2 o.c. of culture 


50 per oent rat embryo extract and streptomycin in 
the final concentration 0:0002 per cent. The watoh- 
glasses ware covered: with largs coyetalipe, sealed and 
incubated for 24 hr. at 37° C. 

This ted’ tissue was now cultured by the 
slide method. Explants were moored to the oo 
in & thin rat plasma-ertract clot; a drop of flui 
culture medium similar to that used fdr ‘preincubs- 
tion’ was added and & meniscus drop culture finally 
prepared. Control cultures were prepared using freah 
rat ovary in fresh medium. All cultures were incu- 
bated at 37° C. 

After 24-48 hr. incubation, on an average, 75 
per cent of the cultures of ‘preincubated’ tissue 
showed ; after a further 24 hr. epithelial 
sheets of cella were prominent. By renewing the 


` fluid medium, cultures could be kept healthy for up 


to seven days, the final width of the growth varying 
fram 2 to 4 mm. On an av 40 per oent of the 
control cultures grew and proie epithelium, but 
to a leemer extent than the experimental cultures. 
The reasons for growth E opui and the bene- 
ficial properties of ‘preime are as yet unde- 
termined. Rat tissue may be sensitive to injury; and 
injured cells fall from the explants, thus leaving 
healthy cells for culture. In transferring the explants 
to & freah medium before culturing by the alide 
method, products of cell damage may be washed off. 
Slight separation of”oells may occur during ‘pre- 
incubation’. The effecta of different culture media, 


and of duration and tem ture of incubation’, 
require further study. effect of ‘preincubation’ 
on the subsequent growth én vitro of o rat tissues 


should also bo investigated since the optimum con- 
ditions for one tissue are not necessarily those 
required by other tissues. 

This work was carried out during a short visit tc 
the National Institute for Medical Research, London, 
and I wish to thank Sir Charles i and Dr. 
A. 8. Parkes for making visit possible. I am 
also indebted to Dr. A. U. Bm Tor many helpful 
suggestions, and for her stimulating interest in the 
work. 

Juan I. Scorr 
Department of Surgery, 

University of Aberdeen. Feb. 6. 

1 Martinovitoh, P., Proc. Roy. Sec, B, 195, 233 (1088) ; 128, 138 (1959) 
* Abercrombie, M., And Harkness, R. D., Proc. Reg. Sec., B, 138, 544 


(1961). 
* Haymaker, W., and Anderson, Hs J. Path, end Beet, 48, 399 (1930) 
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evelopment of the Embryonic Coverings 
In the Scorpion, 
Buthus quinquestriatus (H.E.) 
Durme the period of proliferation of the embryonic 
ik of the scorpion (Buthus quinquestriatue (H.E.)), 
amnio-serosal fold & at the anterior peri- 
ery (Fig. 1). The posterior margin of the embryonic 
ik up to this stage does not show any trace of 
her the serosa or the amnion. This is contrary 
the findings of Kowalevaky and Schulgin', who 
umed that the amnio-serceal fold, in Androctonus 
natus, arises simultaneously around the whole 
argin of the embryonic disk. 
As development proceeds, the anterior amnio- 
-sal fold extends gradually backwards above the 
tare amniotic cavity (Fig. 2) and, at the same time, 
ong the margin of the i disk. 
Also during the extension of the fold, the outer 
riphery of the layer extends beyond the 
rminal disk, just w the vitelline membrane, 
ule that of the lower one is kept attached to the 
wt*oderm, which can be referred to, now, as the 
soderm. 
At & later stage, the amnio-seroeal fold continues 
development around the whole margin of the 
tminal disk and ite edges fuse with each other to 
1n two embryonic coverings, namely, the serosa 
d the amnion. 


P.T. BO FAO. Y.O. 
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around the yolk. The desomption given by Brauer 
is very near to that of Laurie. 


: A. ABDML-WAHAB 
Department of Zoology, 
Faculty of Science, 
Fouad I University, 
Orman, Giza, 
Cairo. 
June 16. 
1 Kowalevaky, A., and Schulgin, M, nel. Zbl, 6 (1886). 


! Laurie, M., Quart. J. Miero. Sot, &1 (1890). 
* Brauer, å., Z. Wiss. Zool., 59 (1805). ' 


Seasonal Change in the Humidity 
Reaction of the Common Earwig, 
Forficula auricularia 
Is an investigation on physiological and ecological 
problems in Forficula auricularia, van Heerdt! found 
that well-fed, non-deaiccated earwigs showed no 
humidity preference in the alternative chamber ; 
but if previously desiccated, the earwigs became 
distinctly hygropositive. Whenever Forfiowla is 
found in dry dece dud aique there is, according 
to'van Heerdt, to be to thigmotaxis. Experi- 
menta in the winter of 1046-47 gave results 
closely resembling those of van Heerdt. In the summer 
of 1049, however, when the experiments were con- 
tinued, the earwigs (both speci- 
mens taken directly fram very 
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dry natural conditions, and speci- 
mens in moist air even for 
weeks) wed & clear and strong 
preference for the drier side of the 
alternative chamber. Two-hour ex- 
periments were carried out in the 
day-time, but in darknees with the 
exception of short intervals for 
counting. With a choice between 





(1) 


100-34, 100-97, 100-99-5, 97-87, 
77-34, 34-20 and 34-0 per cent rela- 
tive humidity, the dner humidity 
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S.M. Y.Q. EN. EO VH. FAO. AS. | LO. AB 
e [ x 





was consistently preferred by the 
| summer earwigs. Dasocatian how- 
ever, caused even the summer ear- 
wigs to choose the moist air. These 
same specimens, well-fed and kept 
in & moist & here all the 


; D time, so that the effect of desiocs- 

.1. Bwikus A longitudinal section in the embryonie disk of an eariy tion was excluded, were invest- 
. mags p ee ae CORN igated in the foaming winter. It 
Butkus longitudinal section an embryonto appeared that the animals no 

xf & more stage showing the extension of the amnio-sercaal fold. (X 226) longer showed the dry. reaction, 


IF., sunnio-seromal fold of the 
xem ; EN, endoderm ; 
nulus ; P.T., primary ‘thickening ; y 

yolk granules? S.M., serosa 


| ASF. 
F.A.0., 


[he above description differs from those given by 
urie? in Huscorptus ifalious and Brauer? in Huscor- 
48 carpathious. According to Laurie, tbe serosa 
velops, independently, before the amnion around 
3 of the b as a single layer of cells, 
ich reflected dorsally and grows gradually 
til 1t8 edges meet and fuse in the middle, just below 
» vitelline membrane. The same &uthor mentioned 
16 the amnion appears from the edge of the blasto- 
rm shortly afterwards as a single layer of cells 
low the serous membrane. He further stated that 
» serous membrane, at that moments, loses all con- 


rion with the blastoderm and then grows gradually . 


marginal extension sannio-aerosal 
Tatare amniotic cavity ; ME, mesoderm ; P.O., 
. membrane; Y.C., yolk 


but tended now to prefer 100 to 
84 per cent relative humidity. The 

i ta were repeated in the 
summer of 1950 and winter of 
1950-51, with resulta similar to those obtained in 
the eerher years.  . 

The a&ocampenying table shows the difference in 
reaction in summer and winter, the intensity of 
reaction being expreased as the excess percentage, 
100 (L2, on the moister side, where W represents 
the number on the moister side (100 per cent relative 
humidity), D the number on the drier side (34 per 
cent relative humidity), and N the total number of 
: ; : 

— means reaction towards dry. These experiments 
were carried out in the light. 


fold; EC, 
tive 
; Y.G.4 
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6-10 


11-15 16-20 21-25 26-20 





' These results are in full accordance with the 
ecology of the gpeojes. It is well known" that in the . 
autumn earwigs burrow into the soil for hibernation 
and egg-laying, the freah soil in the burrows keeping 
the air constantly humid. In view of this the dis- ' 
&ppearanoe of the strong dry reaction of the summer 
earwigs in the winter is quite understandable. These 
results, however, still need confirmation. with ear- 
wigs taken directly for experiment from their burrows 
in the soil in the winter. 

These investigations on the humidity senso in 
Forfcula will be continued, and the results will be 
published fully elsewhere. 

My thanks are due to Prof. J. E. Harris for help 
and facilities in the Zoological Department, Univer- 
sity of Bristol. 


Zoological Department, 
University of Bustos 


Vuno PHRTTUREN 


Be i P. F., gt rong probleman 
TE a Utrecht a 
ery "Dermaptera", I, in Behulre's “Biologie 
de [E Deutschland” (Bein, 1853). 


‘Maximum Molecular Weight of Insulin 


CURRENT investigations on the molecular weights . 


of ensymio digesta of insulin prompted the re- 
determination of the sedimentation and diffusion 
constanta of the untreated aryBtalline protein. This 
work has given resulta which differ Breed from 
the f previously. published C cis this subetanoe!. 
In phosphate buffer, pH. 7-4, the 

determinations in the Spinco ultracentrifuge gave 
81w = 9:12 + 0-02 (B.D.) Svedberg_ unita. This 

e waa independent of concentration in the range 


0-4-0.8 per cent, of temperature in the range l'—. 


20? C., and of ionic strength in the range 0-10-0-80. 
The expermental details of tion of the ultra- 
centrifuge were as previously 2, Diffusion 
coefficients were determined with the Gouy diffusio- 
meter‘, the use of which with ins has recently 
been discussed’. At pH 7:4, and ionic 0-10, 
le were 


the resulta shown in the accompanymg 
obtained. E 

The diffusion coefficiente given are the means of 
two, or more generally four, determmationg, and are 


DIFFUSION OOLFFICINNTRB OF INSULIN AT pH 7-4 








i “NATURE 


mean of seven ' 


August 2, 1952 vo. 170 


expressed in unita of 10-7 am." seco.. “we 
independent of temperature in the range 14-80°' 

The values were calculated fram the movement 
the outermost interference minimum in the expe 
mental record, which gives a D 4 average ; calculatu 
of Da for the most concentrated solution by ti 
method of Ogston* gave 8-16 for this quantity. T) 
diffusion behaviour, therefore, approximates to tl 
ideal at this concentration. 

This work provides qualitative confirmation f 
the. dissociation phenomena from osmot 
meesuramente by Gutfreund’, for ‘concentratio 
` lower than about 0-8 per cent, but gives a diffare 
value for the molecular weight in the stability rang 
. Thus, using the values s = 3-12, D = 8-2, applioatic 
of the Svedberg equation gives M = 34,800 fi 
v = 0-735 (see Pedersen!), or 86,700 on the older value 
v — 0-749. Gutfreund’ obtained M = 48,000 und 
these conditions. 

The value of 86,000—30,000 refers to the maximu 
molecular weight of insulin as it existe in soluti 
(investigations at pH 7-0 and 7:2 gave similar result 
and so is in satisfactory agreement with the X-ra 
determination® of the molecular weight in the sob 
state, namely, 86,000. 

At pH 8:0, lower values of the sedimentation co 
stant and higher values of the diffusion ooeffloier 
have -been obtained; details of these and oth: 
results will be included in a full account of this worl 
to be published shortly elsewhere. 

` J. M. BASTE 
Courtauld Institute of Biochemistry, 

Middlesex Hospital, 
London, W.1- 


1 and `T., J. Amer. Chem, Soc., 88, 2657 (103; 
ee B, 1o (1089). Mite, Ci, etd dudum 


). 
* Crowfoot Hodgkin, D- Cold Spring Harbor Symp. Quant. Bk 
14, 65 (1 


A Synergistic Interaction between 
3-Indolylacetonitrile and i t 
Acid 


EXPERIMHNTS carried out with 3-indolylacetonitril 
Teoently isolated by Jones, Henbest, Smith ar 
Bentley! from brussels gproute, have indicated thi 
the substance may function either as a plant grow 

tor or can be converted within the plant to 
with growth-regulating properties. 

Some ta carried out in this Departmen 
with a pure aaa y of the 8-indolylacetanitrile, kind 
supplied by Prof. E. R. H. Jones of Manchester, we 
designed to substantiate a further explanation f 
the activities shown by this compound. 

Jones et al: have stated that in the Avena straigh 
growth test the nitrile is more active than ‘tl 
corresponding 8-indolylacetic acid and have show 
that a 10-mgm./1. solution of the nitrile in the presen: 
of Avena coleoptilee may produce, in twenty-fo 
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urs, an acid with an activity equivalent to & con- 
tration of leas than 0-1 mgm./L of 3-indolylacetic 
d. If the nitrile was broken down to the acid by 
» plant, it is clear from the resulta quoted by these 
rkers that up to 50 per cent of the elongation due 
the nitrile at 10 mgm./l. could be ascribed to the 
aversion of the nitrile to 8-indolylacetic acid. 
veral poesible explanations have been proposed by 
see workérs to account for the greater activity 
own by the nitrile in this test. First, the nitrile 
elf may be active, and the resultant elongation is 
» summation of the effects of the nitrile and the 
id. Secondly, the plant cells may be more permeable 
the nitrile than the acid and this, coupled with 
» breakdown of nitrile within the cells, might lead’ 
a higher internal concentration of acid tban that 
wined if the tissue was immersed in the acid alane 
the same concentration. There would appear to be 
further possible explanation. The nitrile could 
inactive, but might act as a synergist to 3-indolyl- 
»bio acid present naturally within the plant tissue 
formed by the breakdown of the nitrile. Thus, the 
ta of Jones et al. could be interpreted as follows. 
| to 50 per cent of the activity of a 10-mgm. 
ution of nitrile could be due to conversion to the 
d, while the remaining activity could be attributed 
a gynergist effect of the nitrile upon the 8-mdolyl- 
atio acid. : - 
In the standard Went pea curvature teet! Jones 
3l. found that the nitrile was inactive at concentra- 
ns below 20 p.p.m., indicating that any breakdown 
$-indolylacetic acid which may have occurred at 
x» Concentrations was too amall to be detected by 
> assay. Thus Ee One 
o active compounds is often di but such 
interaction can be more readily demonstrated if 
e of the compounds concerned is inactive. For 
xo reasons ori ts were carried out with pea 
gue in preference to Avena tissue to determine 
ther, in fact, the nitrile could act as a synergist 
applied 3-indolylacetic acid. 

D»gxww OF CURVATURE OF Briar PRA EPIOOTYLS 


(Went standard test 
rvatures shown as mean number of degrees, + standard error) 


= 





3-Indolylacetonttrile 
oonoeniration —p.p.m.- 


3-Indoly!acetio acid 
ooncentration—p 


.pm. 














[he results for two experimenta are given in the 
le. In concentrations up to 20 p.p.m. the nitrile 
luoed no positive curvatures. At each concentration 
S-indolylaoetio acid, the addition of 20 p.p.m. of 


3 nitrile resulted in an increase in curvature which ' 


statistically &ignifleant. With 5 p.p. of the 
rile, the increase is small and non-significant, but 
still positive. At 50 p.p.m. the nitrile itaelf ex- 
nta.some activity but the curvature produced is 
3 than that given by 0-5 p.p.m.-of 3-indolylacetic 
d alone. When, however, 50 p.p.m. of the nitrile 
'ombined with 0:5 p.p.m. of the acid, the curvature 
tamed is significantly greater than that produced 

1:0 ppm. of $-indolylacetio acid. Thus the 
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evidenoe for synergism between these compounds in 
pee tissue seams clear, and it is therefore suggested 
thet the synergistic or hemiauxin activity of the 
nitrile in the presence of $-indolylaoetio acid is a 
further factor for consideration in assessing the 
growth-regulating activity shown by this new plant 


product. 
DAPENA J. OSBORNE 
Agricultural Research Oounsil, 
Unit of Experimental Agronomy, 
Department of Agriculture, 
Oxford. : 
A June 24. 


1 Jonea, M. R. H H. B. G. F., 
x. TP E Smith, and Bentley, J. A., 


“Went, F. W., Proc, Kom. Akad. Wet, Amsterdam, 37, 547 (1034). 


Hydrogen Transfer by Thiols 


Taa thermal decomposition of «,2'-azoethylbenzene 
in inert solvents at 125? O. leads, apart from a 
quantitative production of nitrogen, to methylbenryl 
radicals which combine to meso and racemic 2,3- 
diphenylbutane. Disproportionation of the radicals 
does not occur since ethylbenzene could not be 
detected (1). 


0,H,(0H,)CH—N=N—HC(CH,)0,H, > 
: N: + 20,H,CH,ÓH (1) 


However, in the presence of a twice molar pro- 
portion of & thiol such as n-ootene-l-thiol or thio- 
phenol, dehydrogenation to phenyl methyl ketaxine 
takes place, the amount of nitrogen evolved in the 
course of the reaction dropping to about 58 per cant 
(2, 3). Part of the methylbenzyl radicals formed is 
hydrogenated to ethylbenzene, the balance giving 2,3- 
diphenylbutane or other products. tly, 
thiyl radicals are more reactive thin methylbenzyl 
radicals, since they are capable of abstracting a 
hydrogen atom from the azo compound, eventually 
converting it into the ketazine. 


C.H,(CH,)GH + RSH — C,H,(OH,)OH, + RS- (2) 


2 R8- + O,H,(CH,)CH—N=N—HO(0H,)0,H, — ^ 
2 RSH + OH,(CH,O—N—N-—O(CH,JOH, (3) 


Active hydrogen donors like 9,10-dihydroanthra- 
cene, which scarcely react with methylbenryl radicals, 
are dehydrogenated to compounds like 
9,9,10,10"-tetrahydrodianthranyl-0,9^, in the presence . 
of thiols (4, 5). 


: RS: + HD (hydrogen donor) + RSH + D- 
2D. — D, 


Hydrogen donor and azo compound will compete for 
the thryl radicals, the amount of nitrogen okei 
being a measure of the reactivity of the former. In 
the system a,a’-azcethylbenrane (1 mole), n-octane- 
1-thiol (2 moles) and 9,10-dihydroanthracene (1 mole), 
the amount of nitrogen evolved is increased to 98 per 
cent again. 
It was found that only one mole of thiol disappeara 
for every four moles of ethy formed, thus 
ee that the thiol acta as a hydrogen transfer 
agent. 

Other aliphatic azo compounds, for example, 
2,2'-aro-fgobutyronitrile, oan also be used for the 


(4) 
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dehydrogenation of active hydrogen donors when 
* thiols are present. 

In view of the ready,formation of thiyl radicals 
from thiols even by relatively inert radicals—as is 
. evident from the extremely high chain-transfer con- 
> stanta in vinyl polymerization’—the above high 
reactivity of RS radicals with respect to dehydro- 
genation would seem surprising. Thus, the heat of 
reaction of (6) should be equal to the sum of the heat 
effecta of (2) and (4), although (6) would appear to 
be very much slower. , 


C,H,(0H,)CH + HD — C,H,(CH,)CH,+D (6) 
However, & cloee parallel between heats of reaction 
and activation energies can be expected only in the 
case of closely analogous reactions, that is, reactions 
involving the same reacting functional groups 
it may well be that in the reactions (7) and (8) the 


relationship between activation energy and heat of' 


reaction is quite different from that im hydrogen 
abstractions Involving only hydrocarbons and hydro- 
carbon redicals. 


By + RSH + RH + RS (7) 
RS: + RE > RSH + Ry (8) 


Furthermore, it seems conceivable that the fast 
rate of (4) as ootnpared with that of (6) is merely 
due to a higher concentration of the RS radicals as 

with that of the methylbenzyl radicals. 
On the other hand, such a difference should be caused 
by a faster rate of dimerization of the methyIbenxyl 
radicals as compared to that of the ES radicals, which 
seems somewhat unlikely. 

The above resulta suggest that the activation 
energies of reactions of type (7) and (8) are rather 
low. In consequence, these reactions might well be 
reversible even at room temperature. As a result, 
they may play an important pert m biochemical 
oxidation and reduction processes. 

A detailed account of this work will be published 
in the near future. Our thanks are due to the man- 

t of the Bataafsche Petroleum Maatechappij 
for permission to publish this cammunication. 
A. F. BIEL 
E. C. Koorman 
Koninklijke/Shell-Laboratorium, 
Amsterdam. 


Jan. 16. 
! Burnett, Qvert, Rev., 4, 313 (1060). 


——— —ÉÁ—— 


Thiol Catalysis of the Homolytic 
Decomposition of Aldehydes 
TuE homolytio decarbonylation of aliphatic alde- 
Pxdee repu occire Ai Sayman ee 
the vapour phase!. We have studied this reaction 
with a n of aliphatic aldehydes in the liquid 
phase at 90°-120°C., using the Me,0—0OO,Me free 
radical (produced by the thermal decomposition of 
dimethyl-2 : 2’-azo-tsobutyrate) as the initiating 
catalyst, and have found that only about 5 per oent 
of these radicals are effective as dehydrogenators (1). 
Mo,0—C0,Me + R—OHO -+ 
Me,CH—CO,Me + R—OO: (1) 


Only & short reaction chain (2-8) can be concerned 
in the liberation of carbon monoxide, and this is 
' probably terminated by (4). 
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R—CO: + R- + 00 ( 
R:  R—OHO + R—H + R—CO- ( 


R—CO: + Me0—00,Me — 
R—O00—CMe,—GO,Me ( 

Even when the molar proportions of aldehyde 
azo ester are as low ag 5:1, the amount of carbs 
monoxide evolved was never more than that of t) 
nitrogen formed from the azo-oompound : the ave 
age extent of aldehyde decomposition was less tht 
8 per cent, and benzaldehyde gave no cerb 
monoxide. Carbon tetrachloride, with which R—C( 
radicals react easily, was a very effective inhibit 
of the chain process (2-8). 

Our resulta &ooord with those of Winstein ar 
Beubold*, who effectively decarbonylated B-pheny 
feovaleraldehyde at 130 using t-butyl peroxide : 
the radical-producing catalyst, but reported thi 
benzoyl peroxide at 80? initiated very little actio 
By using the more active CH,’ radicals fram ecet 
peroxide at 65°, Kharasch, Urry and Kuderna? hav 
however, reported up to'20 per cent decarbonylatic 
of aldehydes. even in the predénce-of olefins. Fro 
the small extent of the decarbonylation at modera 
temperatures, it can be inferred fromall these observ 
tions that some at least of the reactions (1- 
must require a significant amount of activatic 
energy. 

When, a few months ago, Drs. Kooijman and Bicks 
of the Koninklijke/Shell Laboratorium, Amsterda» 
kindly informed us that thiyl radicals, Alk—8-, we 
more effective dehydrogenatora of 9: 10-dihydr 
anthracene than were a-methyl-benzyl radicals‘, 1 
investigated” the effect of addmg a little benz 
mercaptan to mixtures of aliphatio aldehydes aa 
a&o-compounds and obtained quite striking reguli 
The addition of as little as 0-5 mol. per cent of tj 
thiol to our mixtures increased the extent of aldehy 
decomposition, as measured by carbon monazir 
evolution, to 80-00 per cent for -branched aldehyds 
such as 2-ethyl-hexanal, and to a læser but st 
marked extent with n-aldehydes. Henoe the cha 
sequence : i 


Me,Ü—C0,Me + To—S—H > 
. MeOH—OO,Me + Tol—8- ( 
ToL-8: + R—OHO + Tol—8—H + R—OO: ( 


then (2) followed by > 
R: + Tok 8—H — R—H + Tol—8: ( 


must be much more effective than the reaction aha 
(1-4) above, and, in particular, (6) and (7) must ' 
more effective than (1) and (8). 

If current bond values are taken for C— 
and 8—H links, then (5) and (7) should be exotherm 
and (6) decidedly endothermic, whereas (1) and | 
should be nearly thermoneutral, though it is poeeil 
to explain the exothermicity of reaction’ (1), (3) a 
(6) by ascribing large resonante stabilization to t 
R—CO: free radioal. The resonance t dc 
not, however, account for the greater ease of oco! 
rence of the chain (5-7), and, as our Dutch colleagu 
out‘, it would seem that in our reactic 
too, the activation energy required for attaining t 
transition state 

RQ8....H. . CR, 


may be leas than for the hydrogen transfer betwe 
hydrocarbon radicals 


‘RC ....H. . CR}. 
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The scope of this thiol-catelymed decarbonylation 
f aldeh; is now under -investigation, and details 
ill be submitted for publication in the near future. 
b is also proposed to search for other instances of 
ehydrogenation by thiyl radicals, R—S8:, since the 
antetive ion made by one of us same years 
go* that thiol-containing enzymes may act by pro- 
1oting homolytic dehydrogenation may now prove 
> be capable of exempliflcation with simpler organic 
iolecules. ` 
E. F. P. HARR 
` W. A. WATHRBS 
Dyson Perrins Laboratory, 
Oxford. 
Jan. 21. 

Bee Bteaclo, H. W. R., “Atomic and Free Radical Reactions” (1916). 
J. Amer. Chom. Soe., 89, 2917 (1917). 
J. Org. Chem., 14, 248 (1049). 

Preceding communication. 
ters, “The 


Wa Chemistry of Free Radicals’, 257, 283 (1016). 


Mechanism of the Reaction between 
Dichromate and Diphenylcarbazide 


Tae colour reaction between dichromate and di- 
'henylearbaxide in acid medrum is the basis of the 
est method yet devised for the detection and colori- 
netrio estimation of small amounts of chromium. 
iocording to Careneuve!, the intense colour is un- 
loubtedly due to an organo-metallio chromium 
omplex. Attempts were made by Moulin! to isolate 
he compound but without any success. Thus the 
aechaniam of the reaction has remamed unknown. 
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ably owing to the reduction of carbazone to the 
carbazide in the first case and oxidation of the 
carbazide to its higher oxidatich product oarba- 
diexine, or even further, in the latter case. The 
spectral curves of three different systems, namely, 
£hromate-carbaride, chromate—carbazone and chrom- 
ous-carbazone are found to be identical, having an 
absorption maximum at 540 mp. 

A quantitative study of the reaction from speotro- 
photometric measurements was made by the method 
of Job*. For mixtures of chromate-oarbaride and 
working with equimolecular solutions, the maximum 
reaction was found to correspond to & ratio of chrom- 
ate to ca&rbaride of 2: 8. For the chromate-carbazone 
reaction this ratio was 1:8 and for chromous- 
carbarone mixtures ib was found to be 1:1. 

These observations can be explamed by the 
accompanying reactions. 

Transport measurements on concentrated solutions 
of mixtures of chromate and carbazide showed the 
compound to be of & non-electrolytic type. This is 
also in conformity with the above formulation of the 
compound as an inner metallic chromium complex. 

That the compound formed contains chromium 
in the bivalent state ıs corroborated by magneto- 
chemical methods. Magnetic susceptibility measure- 
ments were made with solutions of chromate-carbaride 
mixtures in which the ratio of chromate to carbazide 

' was 2 : 8 (corresponding to the maximum oampoaition 
in Job's method, where as a first approximation it 
can be considered that the complete conversion of 
chromate to the chramous complex has occurred). 
The solution was found to be tic, and 
calculation gave & susceptibility of 4:5 Bohr mag- 


NH—NHO,H,* N=NO,H, 
20r+ 380 (diphenyl-carbaxide) e* 2 [(Or*i-carbezone—] + oo + 4H* 
NH—NHO,B, complex N-2NO 
(diphenyl-carbodiaxone) 
I 
N-NQH, 
OH + 8 (diphenyl-c&rbexone) = [Ort-carbazone—"] + 2 diphenyl-carbodiarone + ?H* 
NH—NHG,H, 
N=NG,H, N=NO,H, 
Ort? +0 «x [Or"-carbarono-?] + 2H*, where carbaxone-! = oo- E 
NE—NHO,H, * ; —N-—04H, 


(diphenyl-carbazone) 


In the present work, attempts have been made to 
lucidate the mechanism of the reaction fram different 
thysioo-chemical points of view. It has been noted 
hat, for the reaction to occur, the chromium must 
© in the hexavalent state. This leads to the con- 
lusion that it must be a redox reaction, and possibly 
iso coupled with complex formation. Chromium 
n the tervalent state fails to react with ‘either 
iphenyloarbazide or ita oxidation product diphenyl- 
&rberone, but hexavalent chromium reacts with 
‘oth, producing the same colour reaction. However, 
hromium in the bivalent state reacta with diphenyl- 
arbazone to produce the same colour reaction, but 
ails to react with freshly prepared carbaxide which 
| free from carbazone. Excess of chromous ion or 
xoe of dichromate ion destroys the oolour, prob- 


netrons for the moment of chromium, which is un- 
doubtedly due to bivalent chromium. 

Details of the mechaniam of the reaction and ita 
kinetics will be published elsewhere. 

My thanks are due to Prof. P. B. Sarkar for his 
interest and kind encouragement, and to Dr. B. C. 
Haldar for his helpful suggestions during the progress 


of the work. 
MouisHA Bosse 
t of Physical Chemistry, 
University College of Sciance and Technology, 
Calcutta 9. 
Jan. 21. 


! Qazenegvo, P., C.R. Acad. Soi., Peris, 181, 846, 347 (1900). 
* Moulin, A, Bull. Soc. » 91, 295 (1004). 
O.R. Acad, Sa., Paris, 189, 925 (1925). 


214 


FORTHCOMING EVENTS 


Wednesday, August 6—Frlday, August 8 


* FARADAY BogrETYT (in the Department of Tiie Driver, 
Cambridge) —General Discumon on “The Physics] Chemistry of 


APPOINTMENTS VACANT 


APPLIGATIONS are invited for the following appointments on or 
before the dates mentioned : 


ABKTETAXTT STATIETIOLAN (pref pading a M eae 
pi statistica) Ine eee ‘The 
Beare , Bast Tee as Board, Beverley House, Untrermmty 


wt te o 
BTA'TINTIOLANS t of Cede and Statisios, Ceylon 

= The Omo of, the High Commissioner for Oeylon in London, 13 
ardens, London, M (Augus 1. 


erroe 

or its equivalent, and experience with special 
experience in animal nutrition) — The Edmb and East 
ture, 13 George Square, urgh 8 


of Scotland 
(August 16). 

TUESNAROH DEMONSTRATOR IN lATHHHUATICS— The Register, The 
University, Shefheld (August 10). 


Amisu? Ware ENGINENR—The6 Managin 
heer, Po Water and Gas Company, 1 of oh Bresa, 
À 
‘ gual 20) IN PsYoHOLOGY—The Secretary, The Untver- 
ay: 38 North , Durham ( (augst 20). 
R, Grade I play ea a first-class certificate of com- 


pemo de aod putos edt ATING iae ot riu L EOTURER, 
with & good degree, cipes 
preparatron) Beecotaty, T Untver- 


researoh, IX THE DEPARTMENT OF MINIXG, on the chemical constitu- 
tion of a RESWAROH FELLOW IN COAL TRBATANOCT— 
Beeretary, Untreemty, Birmingham 3 (August 23) 


bane, Tor pacts ie nument Te BG ‘plants 
with special rafarence The Ohief 
Officer, Australian e pen Office, Africa House, Kingsway, 
London, W.C.2, Ref. No, 3022 (August 23). 
ZOOLOGIST ( a first- or second: honours degree in zoology) 
research on ecology of streams, rivers or lakea— The D Bj 
Freshwater Biological The Ferry House, Far Sawrey, 
ein Nuno d 1). 
ASSISTANT ; 
Univermty liege, Rariafoct Terrace, Dublin qmd 1). 
BIOOHEAIET (mih researeh ) to work on problams oon- 
nected with tue metabolnm of caneer-producin 
subs The , Institute of Canoer R i 
Cancer Hospital, Fulbam London, 8.W.3 ember 1) 
DIRHOTOR OF THE IMPHRIAL I The 


tember 1 
bay eat SSISTANT enor (Grade B) Iw ZooLoagy—The Clerk to the 
Posee Polyteehnle, Monrema Jtoad, London, 8.W.3 
tember 5 


HRBMIOAL KXGINHER Or CHEMIST, with experience in the design and 
operntion of pilot panu used for obtaining process datu, and and familar 
for automato control of such 


or 
materials m mi prim BoraNwTIMT III—PiYSIOCISTS end ORGANIC 
pu nih a good honours e 
U 


fons on 
T of Barm 
nivermty oc other 


recognixed 
coal preparation to second-class ahg in. ned al (Ref. 
a, and SOIENTIFIO TROHMOLOGIATS ps (Grade. m e mechanical 
electrical technologists for design, constru a: operation of 
pulot pla pian: i conneoted with the e briquel an eeg of coal (R Lon Olaf, 1500); at 
tral Hosearch Hetablish helt eoham— 
The National Coal Board, a nieni Den): dabant House, 
vanor Plooe, London, 8.W.1, dd the anels Hoos Ref. No. 


IN User di ses a TDA Regisiror, University 
Cardiff (September 13). 
Eier M of pira Australia 
nrveraltios 


the Research School of 
mty, Conberra—The Adminmtrative O 
National Untveraity, 27 Ruse] Square, London, W.C.1 (September 15). 
PHYBIOAL CHEMIST, Of ORGAXIO CHEWIST with spoom 
as Research Fellow in the 
Curtin School of 


Med{oal Research—Theo 
National University, 27 Luol! Square, 
LNEOTURLR (Grade B) IN METALLUEGY—T. 
echnical Stoke-on-Trent 
BURSARIES (2) IK THE CHEMISTRY DEPARTMENT of the Imperial 
of Science and Technology for research on (¢) the the constitution of 
miicates viscosity techniques, and ue deinen 
by ER [] Pomona 0 
1 Park Lane, Laan 


NATURE 


August 2, 1952 von 170 


BURSARIES (2) IX THE NUFFINLD RESEAROH GROUP IN lords 
METALLURGY ot the Koyal School of Mines, for research on physio 
chemistry of high-temperature equilibria Involving (a) tae Hleate 
and (b) molten iron— The Personnel Officer, BE Iron and Bte 
Research Amsoctatron, 


11 Park Lane, 
- DEMONSTRATOR IN MIOGRO-BIOLOGY, a DERORSTELINGR IN AGRE 
OULTURAL Pep en & REACAROH ÀABAINTAMT IN AGRICULTURS 


EXPIREB RHEUMATISM COUN 
tary, Empire Rheumatism Counml, Tavistock House (N), Tavita 
Bquare, | London, W.O.1. 
RERIN MS E W. H. Watson, Head of the Depar 
ment ae mt of Phys, Univer Toronto, Toronto, Canada. 
ArT IX THE DEPARTMANT OF AIR 
FATICA RNGDINXKRIKG—The Secretary and Registrar, The Universit, 


ton. 
TFUEREAROH ASSISTANT (with a knowledge of electronics and mecha: 


rent end um and, y, some research experienoe) for the develo; 
Department of Geode 
ai Mir: Cambridge. 

A CET om uate in dhemical engineering or 
technology; same p oal Ea Ie danab) f 
Tesearoh and eem n work on e uipmemnt for gr 
turbines— The Amistant “Chef. A.18), B Coal Utiixatra 
Research Association, Randalls d, Leatherhead, Surrey. 

ETE OTFICRES (P, honours graduates in p oronge 

1n € 


ing) )IM THE PHYSICS DEPARTMENT, for work on 
(a) Ven dnd and ind (A) partie mechanics, whieh Includes t! 
ust particles— The Assistant Secretar 

Coal T Dihet Research Amocation (Ref, A.10), Randa 


Boad, Leatherhead, Bu 
Born SURYNYOR in the DE o the Mintstry of at 
on 


culture, Budan—The Budan Ae nm Wellington H 
Buckingham Gate, x “Boel Surveyor 123) 


REPORTS and other PUBLICATION: 


(not included tn (he monthly Books Supplement) 
- Great Britain and Ireland 


ul Bulletins of Marne ND. YoL 3, No. 21: Continuo 
Plankton Records ; and Methods, 1046-1010, By K. > 
Bae. Pp. 195-155 + plains 9 or oe G4. a ud 22: Continuo 
Planktan e Deos Bea, 1917-194 
By Dr. O. B. Ren. wil 1 iat plaisa 17-19. Se. 6d. (Hul 
University [15 

tah Coal Annual Repor 
185]. Pp. 52. (Leatherhead. Britwh Coal Utilization Researc 
Asmoctation, 105 d 

p to H * the Story of the Resettlement of a Fa 

and its Workers in one of Britain's "New Towns’ based on a Pik 


cr wer id By Roy Lewm. Pp. 28 ( m 
One Hundred and Bighteenth Annual R of the Royal Corns 
Cornwall Polytechn 


, 1051) 5e. NH 


Cambridge Irae i EM Fim Comal Fifth R 
Pp. 8& (Cambridge: ty Hngineering Laboratory, 1052) Mid 


Other Countries 


the A 
2, 1048 to 1060.) 
blica tions 1062.) 1.25 rüpees; 


Annual of the een iota lumen aad Are Galler 
1950-1961. mu ear.) Pp. 8. (Launceston : Queen Victo» 
Museum Art , 19052 ) 1 

Sbornik 1. M ekého 3 u v Prore 

of the I. International phic C In " 
Dí (Part) 1. Pp. 866, 678 Kts Dil )2 bliografie 
od 1028 do 1050 phio Bibliography fro 
9322 to 1 Pp. 106. 190 Kčs eokó v 
dava ; olloa Holdings Lid, 1091) 2 yol £7. [1 
Industrial Research Ninth Annual Repo 
1861. Pp 10. ülrob! Government Printar, 1952 ) 


rn 
the Californu Academy of Selenoes, Fourth Beib 
ML ED No.8. A on the Behavior of the Puer 


Anatole oreet eon Eoia 311-399. Gan Fre 


(1 
panase To bp. d --52-r8. (Tory 
Suence Counal of Japan, 1051.) 1 dollar. 

West African Cacao Resoarch Institute, Annual Report, Apru P 
: West Afmoan Cacao Research Ins 
1061.) Bs. n 

Reports of the Tohoku Unrvoraity, Becond 
(Geology), VoL 24: Mesozofo Hexacorals irom Japan. By Mota 
aie Pp. 66+10+28 plates. (Tokyo: -Maruren Co, Lt 

1 

World Health Organtatton. 


i 
Expert Committes on UM dun PD. 18. (Genom 
World Health TRUONG Office, 196: 
1z. 3d.; 15 onts; 0.60 awe Pant. n 


UE Senis; 0.60 Bv frame, to Planeta By K P.M 
Part 3, Illustrations. Pp. 20. (Copenhagen Beriingake Forte 
9052 D 





NATURE 


1952 . Vol. 170 
"d 





No. 4319 SATURDAY, AUGUST 9, 





CONTENTS 


Pa 
zentific Freedom and Security . 215 
atomology and Citrus Fruit Producnon. Py Prof. H C. Eflatoun 218 
wastes and Par asitism i M 218 
lectrical Breakdown of Solids 219 
austi and che Chemist By Dr. D. J Finney 219 
irvey of Cancer tn London during 1938-39. By Dr. L Donisch 220 
^e Oak Ridge 86-inch Cyclotron. By Dr. Robert S Livingston ZI 
arrable Stars and Galactic Structure. By Cecilia Payne-Gaposchlan 223 
ews and Views 225 
rospecung by Geophysical Methods By Dr. D. T. Germain-Jones 230 
onference on Fertulity 231 
nulsons and Films Symposium at Sheffield By Dr. A. S. c. 
Lawrence 232 
xcond Seminar for European Sanitary Engineers 234 
tological Assessment of Chemotherapeutics 235 
ramsparent Conducting Films of Gold 236 
‘coming Abilicy tn Birds 237 
nosh Coal Uuiracon Research Assoaanon: Report for 1951 237 
Yıld Life in Arabia A ` . 238 
atters to the Editors: 
Detection of Radiophosphorus in Cells and Spores of Fung by 
Radioautography.—A. M. Adams and ] | Miller 239 
Effect of CExtradiol Benroate and Orchidectomy on the Toxiaty 
of Trypan Blue,—Prof. T. Nicol and A. A. Zikry 239 
Antagonisac Effects of Cortuone and Salicylate —M J H. Smith 240 
Effect of Trssue Culcures of Marze Endosperm on the Growth of 
Exased Mare Embryos.—floabeth A Pieczur 241 
A New Technique for the Sterile Culture of Plant Embryos 
in. vitro.—Pear! Stokes 242 


ara de Ganglion Depressant Properties of Barbiturates — -— 

K 

Rugid-Body Moga in Special Rehtivity.—G. H. F. Gardner 

Gardner's thers and che Michelson-Morley PAPER 
—Prof. ] Synge, F.R.S. 

Solar Outbursts at 8 5-mm. Wavetength —]ohn P. Hagen ind 


Nannielou Hepburn 244 
A New Molybdenum Carbide.—H. Kuo and G Hagg 245 
Preparanon and nenc ques satum oLan CX Oxygen Clathrate 

Compound —D F. Evans and Dr. 246 
Stabilrzauon of Free Radical ita Importance in Reaction 

Kinetics.—Prof Zoltáàn G Smb4 246 
Formauon Constant of some Matal-Tropolone Complexes — 

Burl E. Bryant, Prof. W. Conard Fernelius and Bodie E. 

Dou E . 247 
Simple Analoguea of Cortmsone.—Dr. |. D. Ballimona . 248 
Chromatography of Phenolic Substances —G | M. Barton, 

S. Evans and J] A F ner 249 
Isoelectric fane of ne of Chymocrypsinogei a Donnan ulibrrum 

Method.— Ing gd B 259 
Basic Pesci Numbers in the Genus Cerost;jum.— Olive E. 

Brect * 251 
Colonrmmton of Plant Debrs by “Copriram Specie in Souls,— 

E | Chinnayya 252 
Filarzal Infections in Moaguitoen—N. G. S. “Raghavan, B G. 

Misra and Radhagovinda Roy 253 
Abnormal Leaves of Crees revoluta Thunb meh Kumar 

Srivastava 253 





Editorial and Publishing Offices of '' NATURE "" 
MACMILLAN & CO,, LTD., 
ST. MARTIN'S STREET, LONDON, W.C.2. 
Jephone Number. Whitehall 8831. Telegrams Phusls Lesquare London 


Annual subscription £6, payable in advance, 
postage paid to any part of the world 


Advertisements only should be addressed to 

G. Scott & Son, Led., Talbot House, 9 Arundel Street, London, W C.2 
Telephone Number. Temple Bar 1942 

| rights reserved Registered zs a newspaper at the General Post Office 





SCIENTIFIC FREEDOM AND 
SECURITY 


HE Stevenson Lecture which Dr. J. B. Conant 

delivered at the London School of Economics 
and Political Science on March 17 has now been 
published* under the title “Anglo-American Relations 
in the Atomio Age". It is important both for somo 
suggestions for co-operation whioh deserve close con- 
sideration by the man of science as well as by the 
administrator and politician, and as a contmbution 
to Anglo-American understanding. Dr Conant 
recognizes that Great Britain can help the United 
States to preserve the conditions of academio integrity 
and freedom upon whioh scientific advance largely 
depends—but only if we attempt to understand 
conditions m the United States. Equally he recog- 
nizes the need for the same attempt at understanding 
on the part of the United States in regard to what 
appear to be weaknesses in British security moasures 
and policy. 

If Dr. Conant’s lecture contributed solely to 
sufficient understanding to restrain scolding on either 
side and stimulate counsel instead, he would earn the 
thanks of men of science generally. His lecture should 
equally stimulate constructive thought about the real 
iasues—the thinking that is an essential preliminary 
to the working out of any means of giving oifeot to 
the practical suggestions he makes. We aro left in 
no doubt as to the practical difficulties with which 
imternational co-operation in such matters as nucloar 
onergy bristles, particularly through the natural 
reluctance of any nation to enlarge rts security nsk 
by divulging secrets of such transcendent importanoo 
even to ite alles. That difficulty would remain, oven 
if 80 many scientists everywhere were not genuinely 
opposed to any restriction of the traditional freedom 
of publicity ın science and if none had communist 
sympathies. 

The heart of Dr. Conant's address lieg, in fact in its 
frank discussion of some of the factors whioh at 
present adversely affect Anglo-American relations 
and of the means by which those factors may be 
overcame. He does not olaim to be unbiased in this 
discussion, for at the outset he admits that, to his 
mind, good Anglo-American relations were never 
more important nor more difficult to achieve than at 
present. Accurate information and informed inter- 
pretation, however, are the right counter to the 
efforts of those who from pmvate or subveraive 
motives seek to sow discord between the English- 
speaking nations, and m this address Dr. Conant’s 
sympathies with Great Britam have manifestly not 
prevented him from spproaching his subject on 
rational lines, or fram seeing it in the wider perspective. 

Most men of soienoe are only too well aware of the 
extent to which the position of science in international 
relations has deteriorated over the past hundred or 
even fifty years. Not so many appreciate the extent 
to which, as Dr. Conant also reminds us in thia 
lecture, statesmen and politicians are handicapped 


* Anghk-Amenoan Relations In the Atomlo A By Dr. Jamas B. 
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from applying the obvious rational measures which 
a situation demands, through the political pressure 
exerted by sectional groups looking at only one 
aspect of the situation. That is true of Great Britain 
and other countries as well as of the United States. 

The posrtion is the more dangerous in view of the 
new situation created by the advent of nuolear 
weapons. Dr. Conant pomts out that we are now 
dealing with the consequences of a new social 
phenomenon. Until the advent of nuclear weapons, 
developments in defensive or offensive weapons 
depended on the special applioation of the publicly 
known facta and principles of physics and chemistry. 
Any new scientific knowledge involved had no 
revolutionary consequences for the advance of 
goience. The flowering of the whole fleld of nuclear 
physios, on the contrary, depended on. the expenditure 
of a large sum of public money, justifled in the first 
instance in terms of the destructive power of a weapon. 
required in a desperate global struggle. Inevitably 
nuclear physics, thus born of & war-time necessity, 
was marked from rts birth with the seoreoy which was 
anathema to nmeteenth-oentury men. of science. 

The advanoe of one whole area of science was thus 
equated with national security ; and Dr. Conant 
inaiste that the assumption that science knows no 
frontier i8 automatically cancelled and we must face 
the consequences. We must distinguish sharply 
between the special position of nuclear science and 
that of the other fields of physics and chemistry. 
This 18 the first step towards preventing the spread 
of undue secrecy and thereby assisting the progress 
of science and promoting the welfare of the inter- 
national community of science. 

It is but fair to point out that Government policy 
in Brrtam, and probably in the United States also, 
has on the whole sought to recognize this distinotion, 
however imperfect administration of the policy at 
times may have been. Another factor to which Dr. 
Conant directs attention has at times been an 
embarrasament—the extent to which success in 
nuclear physics has become a matter of national and 
political pride. That alone could well account for 
some of the oruder manifestations of the spimt which 
has found expreasion, for example, in the Cammittee 
on Un-American Activities or even in same of the 
investigations under the Loyalty Programme of the 
United States Government. Dr. Conant does not 
attempt to justify hysteria, but he appeals for an 
attempt to understand rt; and his lecture gives a 
weloome reminder that in the universities and else- 
where there has been a much firmer stand agamst 
infnngemente of academic and personal freedom in 
the United States than could often be gathered from 
the press. 

In this artuation Dr. Conant believes that it 18 
impoemble to-day, or at any time in the foreseeable 
future, to have & frank, rational, searching discussion. 
of the industrial uses of nuclear energy. There is no 
point now in discussing whether the decisions on 
security regulations in the early days were wise Or 
unwise; but Dr. Conant’s own opinion is that mis- 
understandings and bad feelings between the govern- 
ments of Canada, Great Britain and the United States 
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might have been avoided by greater frankness at the 
outset. He thought in 1943, and still thmks, that æ 
treaty should have been drawn up between the thre 
nations dealing wrth everything even distently 
related to nuclear energy. 

The chief suggestion he now makes is that an 
attempt should be made to strike the balance betwee 
the demands of security and the demands of justice 
by & joint commussion of the United States and o: 
Great Britain. Such a commussion might have to sit 
behind heavily barred doors; but there is something 
to be said for Dr. Conant’s view that not only is 8 
wise solution more likely to be reached in this way 
but also that the way would be prepared for & rea 
partnership m this technical area, comparable wrtl 
that represented in military matters by the Combined 
Chiefs of Staff during the Second World Wer. Ever 
if suoh a Commission failed to surmount the difficult) 
m regard to the free exchange of information or 
nuclear energy noted at the outset, it could soaroely 
fail to facilrtate understanding and oo-operation 
As Dr. Conant rightly says, the important issue is tht 
future conduct of scientific men, of academic mer 
and of government officials. The more the framework 
within which these men operate in one country 
approximates to the framework m which they work 
in the other, the smoother will be the path ot 
co-operation; and the more nearly that frameworb 
is determmed on prinorples which respect the pro 
fessional loyalties and ideals in which those men are 
trained, irrespective of nationality, the greater thc 
hkelhood of such frameworks being similar. It may 
nov be possible even so to elimmate secrecy ol 
government monopoly ; but it should be possible tc 
ensure that they are limited to the minimum oon 
sistent with security, and that the area in which the 
soientiflo man oan work with honest reporting, ful 
discussion, no political interference and full liberty 
of investigation is as wide as possible. 

In this lecture Dr. Conant dealt primarily with th 
question of Anglo-Ameroan relations and oo-oper 
ation in relation to this problem of securing & sant 
balance between freedom and security. It i8 plaü 
enough that he is aware that co-operation and under 
standing are also demanded not only &oross suol 
national frontiers and within the ranks of sorontific 
men themselves, but also between different pro 
fessional groups—between the scientific man and the 
administrator, whether Civil servant or academic 
and between those again and the military authorttie 
and statesmen or politicians. Wrth this aspect 
indeed, Dr. Conant dealt at some length -in a sub 
sequent speech at a luncheon given in his honour i 
London by the Pilgrims. 

The first barrier to be broken down is that between 
the scientific men of the free nations, and especiall> 
between those of Canada, Great Britan and tl» 
United States. The grand academic alliance t 
promote greater understanding between scholars anc 
administrators in the universrties of the United State 
and Englsh-speaking countnes of the Commonwealth 
whioh he suggested to the Pilgrims could contribute 
powerfully to that end, as well as place a furthe 
massive stone in the foundations of good Anglo 
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merioan relations. Scientific men to-day depend 
ary largely on administrative understanding for their 
eedom of communication and contact with their 
lows in other lands. It 1s a matter of governmental 
t departmental regulation and constraint, and not 
tways financial restriction, that has frequently 
revented the free exchange either of information or 
f vierte, and it is well that a man of Dr. Conant’s 
anding should direct attention to the importance 
f muoh freer movement of individuals between 
‘orth America and Great Britain. 

Neither country has been free from examples of 
liberal restraint on the movement of individual 
sientifle workers, and this plea for closer co-operation 
etween the administrator and scholar on both sides 
f the Atlantic has already received a warm welcome. 
t 18 already known that a strong American delegation 
| to be invited to the Oongreas of Universities of 
he Commonwealth next year in Cambridge ; but the 
ffeotive disouasion of Dr. Conant's proposal there 
ou] involve much detailed preparatory work, and 
he careful consideration of administrative as well as 
nancial obstacles to movement. Reoént untoward 
noidents like those in which Dr. L. Pauling and Prof. 
attimore have been concerned may serve a useful 
yurpose in this connexion by indicating some of the 
rrors to be avoided. 

In this connexion ıt should be noted that Dr. 
?auling has now been given a passport to enable him 
o visit Great Britam and France, and that the 
Younoil of the Amerioan Association for the Advanoe- 
nent of Science has already expressed its conoern 
ver the manner in which measures like the MoCarran 
iot are being administered to prohibit American 
ttizens from going abroad, and citizens of other 
ations from visiting the United States to mterchange 
mowledge of science which does not affect secrecy. 
it its meeting in Philadelphia last December, the 
?ouneil strongly urged a review and modrfleation of 
he administrative procedures under the MoCarran 
iot go as to modify injustices and the damage to 
\merican prestige. It has recently been announced 
hat, because of the delays and embarrassmenta which 
oreign men of science experience in attempting to 
ybtain even temporary admission to the United 
3tates, the International Congress of Psychology, 
which was to have been held in New York in 1934, 
will now be held in Montreal, Canada, where pro- 
dure for grantmg visas appear to be more flexible 
ind realistic. In making this announcement, the 
American Psychological Association expressed its 
rupport of the resolution of the American Association 
‘or the Advancement of Science; the executive 
woretary of the Association has said that the real 
objection of scientifla men to the MoCarran law is 
that 1t uses an axe in dealing with a problem that 
needs a raxor-sharp approach. 

Meanwhile, Dr. Conant’s speech has encouraged all 
those oonoerned with educational exchange between 
the United States and Great Britain, to the value of 
which the reports of at least two of the ‘productivity 
teams’ have recently testified. The Director of Extra 
Mural Studies at the University of Birmingham 
estimates that whereas some 1,500 students from the 
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United States have attended summer schools in 
Britain during recent years, it is doubtful whother na 
many as & dozen British studente have been able to 
get to comparable schools in the United Statea in 
the same period. For this disproportion tho dollar 
exchange position is largely responsible; but the 
seourity regulations of the United States and the visu 
hurd'es which Dr. Conant condemned havo aluo 
been major obstacles, and there are other minor 
ones in the questionnaires whioh applicanis for 
travel grants under the Fulbright Fund are required 
to complete. 

Informal discussion and keen thinking on tho part 
of soientifle men as well as of scholars generally and 
univerarty and Civil service administrators could do 
much to assist the formulation of practical proposals 
which the approval of such a congress as that to b^ 
held at Cambridge next year would go far to promoting 
edoption- by both governments and universities. It 
is easential that such discussion and mquiry should 
proceed with all vigour, even if it may not bo neco- 
sary to set up & special commuseion to doal with tho 
whole subject. The Atomio Scientists’ Assooiations m 
Great Britain and ın the United States could well 
help in this matter, and already the Presont Question 
Conference at Oxford last August* on "Freedom 
and Responsibility" has assisted in bringing out some 
of the issues underlying co-operation in this field, 
while the forthcoming conference on ''Confliots of 
Loyalties”? should further clarify thought. 

What has to be realized is that such & matter as 


-the academic alliance which Dr. Conant suggests i4 


not a matter for the universities alone, quite apart 
from the way in which implementation of any such 
project msy depend upon government action to 
remove restrictions on movement or even upon 
government flnancial support. It is hnked up with 
what is poasibly an even more fundamental issue, 
namely, that of faoilrtating effective public discussion. 
Dr. Conant himself referred to the dangerous oon- 
sequences of the present position, which virtunlly 
deprives the publio of the acourate and authentic 
information without which a sound judgment ot 
publio policy in this field is impossiblo, and this 1s 
the issue to which, above all, immediate attention 15 
imperative. 

Unless that problem is handled wisely, publio 
support is unlikely to be forthcoming for any 
measures of Anglo-American oo-operation in tho 
academio fleld, still leas for any modification of the 
relations between atomic scientists and the State. 
Re-examination of institutions and organizations in 
Britain is imperative even if, as Sir John Cookoroft 
said at the Present Question Conference, for the 
moment a working solution has been found which 
preserves a reasonable degree of freedom for soientifia 
work in nuclear physics. These arrangements need, 
however, to be scrutinized in a wide oontext and 
against the background of the ideas and principles 
on whioh a democratic society is based. 


* Question : a Journal. Edited by H. Westmann. VoL 4, No. 2: 
om and gee i Prof. H. D. Lewls, H. J. Blnekhain 
J. Bronowsk! and ed for the Present 
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Dr. J^Bronowslu's address to the Seventh Present 
Question Conference brought out very olearly both 
the dangers of the present situation and the imph- 
cations for the scientific man. Vindicating, like Sir 
John Cookoroft before him, the scientist from the 
oharge of irresponsibility in hia scientific work, Dr. 
Bronowski insists that the great responsibility of the 
soientiflo man to-day is to become & teacher to the 
whole community, and to help his fellow men to 
understand clearly the implications of the foroes 
whioh science has released and the changes science is 
bringmg about. Only so is there any hope of society 
aoquiring the wisdom which is required for it to 
regain control over events, and to choose those 
directions which tend to good and turn from those 
that do not. Dr. Conant’s addresses should mspire 
an even wider circle of soientiflo men and other 
soholars to turn to the imaginative and constructive 
thinkmg out of which will emerge the new instrtutions 
of Anglo-American co-operation, whether in science, 
in the universities or in world affairs generally. 


ENTOMOLOGY AND CITRUS 
FRUIT PRODUCTION 


Citrus Entomology In the Middle East 
With Special References to Egypt, Iran, Irak, Pales- 
tine, Syme, Turkey. By F. S. Bodenhermer. Pp. 
xii +668. (s-Gravenhage: Dr. W. Junk, 1951.) n.p. 
ROF. F. 8. BODENHEIMER’S work is & very 
thorough compilation of &Imost all that has been 
published in the literature, since it covers all the living 
organisms of the animal kingdom which are related 
to the now almost universally important problem of 
citrus fruit production. The part played by insects 
being by far the moat predominant, the author gives 
an exhaustive account of the resulta of investigations 
on the insect pests in the countries surrounding the 
eastern Mediterranean. In chapters on flies (Diptera), 
scale insects and thrips, Prof. Bodenheimer fully 
discusses the ecology of each major pest, selecting 
not only good and concise d tions of the species 
but usmg also the most recently adopted nomen- 
clature—with keys for the identiflcation of the 
major groupe, as well as of the species. The geo- 
graphical distribution, a list of the host plante, the 
seasonal history, the correlation of the development 
of the insect to temperature and humidity (illustrated 
by ecoclimograms), threshold of development, thermal 
constant and the number of generations are given for 
' every po tac es. Reproduction and produo- 
tivity, differences summer and winter eggs, 
-sexual fluctuations, biology of nutrition, fluctuation 
of populations as result of change in the nutritional 
properties of the soil, and numerous other details are 
discussed and illustrated by a large number of useful 
tables and graphs. The natural enemies, parasites 
and predators are studied and supported by judicious 
conclusions as regards their varying importance based 
on their biology. 
“+ Tt is to be tegretted that Prof. Bodenheimer'a book 
has been considerably retarded owing to the Second 
World War, for ing the past fow years the measures 
of control, particularly those dealing with the most 
disastrous species of scale insecta, have undergone 
many improvements. 
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It is unfortunate and regrettable, algo, that the 
list of the most important literature at the end of 
each chapter does not extend beyond 1946, when the 
text (Prof. Bodenhermer in his mtroduction admute 
that the manusoript of the book was sent to Amster- 
dam during the early part of the War) is said to have 
been entirely revised. Moreover, earlier papers such 
as the valuable piece of research by Dr. A. D. Hanna, 
on Oosratitis 1 Wied. (Bull. Soo. Fouad ? 
d'Eniom., 22 (1938), 31 (1947) and 32 (1948)), are 
not mentioned in the bibliography. The completion 
of the work in this respect would have considerably 
enhanced the value of the book. In my opinion, ıt 
would have been preferable to combine the. biblio- 
grephy of each chapter &t the end of the volume, and 
an alphabetical index of the names of inseote dealt 
with should have been added. 

In spite of these remarks, Prof. Bodenheimer'r 
"Citrus Entomology” is an authoritative and indis- 
pensable book, being written with a -breadth of view 
only to be acquired by a truly scientific outlook. J 
recommend it not only to agmoultural researcl 
institutes and citrus farmers but also to entomologists 
the world over., H. C. ErFLATOUN 


PARASITES AND PARASITISM 


Parasitic Animals i 
By Dr. Geoffrey Lapage. (Cambridge Library of 
Modern Science.) Pp. xxi+351+8 plates. (Cam- 
bridge: At the University Press. 1051.) 21s. not. 


"[*HIS 18 not intended to be a text-book of 

parasitology, but it does contain a considerable 
amount of factual information concerning a number 
of forms, mostly those affecting man or domesticated 
animals. It could only have been written by one 
who had, hke Dr. G. Lapage, devoted years to the 
study of parasites and parasitiam with its manifold 
practical and theoretical impheations. It may be 
regarded as almost an ecological study of highl 

ialized animals living in remarkable Bi pania 
and a discussion of the general principles underlying 
the relationship. The author makes a plea, that in 
considering the many aspects of the subject, thc 
student should try to overcome the prejudice resulting 
from & knowledge of the diseases, pain and loss 
caused by parasites and should turn to the beauty 
of the remarkable adaptations they illustrate. 

From the method of approach, the arrangement o! 
the contents can be neither that of systematic zoology 
nor of medical practice. Dr. Lapage has, witl 
success and as the result of the exercise of muct 
thought and ingenuity, produced a logical sequence 
m the method of presentation. The methods o: 
contact between parasite and host and the waya ir 
which the parasite reaches its resting place ar 
arranged and discussed in a series of examples o 
increasing complexity. Similarly, the descriptions o: 
life-histones of parasites are not only divided int 
chapters according to whether one or more than on¢ 
host is involved, but also within each chapter thí 
life-histories are arranged in series beginning with thc 
most aimple and passing by stepa to the more anc 
more complex. With this factual.matemal for refer 
ence, the author considers the effect of the parasitic 
mode of life, frst upon the parasite itself and secondly 
upon the host. This naturally leads on to mor 
general questions such as tissue reactions anc 
immunity, and other aspects of the host—parast+ 
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elationshrp. There are but few slips in the book ; 
mit some readers will doubtless consider that the 
liscussion starting on p. 14 as to whether the fœtus 
if the mammal is to be regarded as & parasite involves 
tretching the meaning of the word parasite beyond 
egitimate biological limits. Indeed, it runs against 
he grouping of animal associations set out on p. 2, 
vhere parasites are placed in associations of animals 
wlonging to ''different zoological species”. 

This, however, is & minor point in & most inter- 
sting, readable and very useful book. It will appeal 
o ialista and general zoologista alike, and ocer- 

i should be read by all studente whose courses 
nelude a consideration of animal parasitism. Even 
he lay reader will be able to follow ita clear style 
vithout too much difficulty and find in it much that 
8 of interest and thought-provoking. 


ELECTRICAL BREAKDOWN OF 
SOLIDS 


Jlelectric Breakdown of Sollds 
3y 8. Whitehead. (Monographs on the Physics and 
"hemistry of Materials. Pp. xv+272+18 plates. 
Oxford: Clarendon Pres; London: Oxford 
University Press, 1951.) 258. net. 

NE may often read of the need for greater 

interest, in Britain, in the applied sciences and 
or & more widespread appreciation of their value in 
*lueation and in industry. Indeed, it is sometimes 
wmost possible to detect, even in authoritative 
wticles, the reiterated outline of a standard com- 
aint. There is, however, little doubt that more 
ittention ahould be paid, primarily in universities, 
o applied physica, for example, and the well-known 
)xford series of ‘Monographs on the Physics and 
Jhemistry of Materials” is contributing notably to 
hat end. 

The present book, by Dr. 8. Whitehead, director 
f research of the Electrical Research Association, is 
me of the latest additions to the aforementioned 
eries, and covers as fully as possible in 272 pages 
he important subject of electrical breakdown in 
olids. This is apparently the only modern book of 
ta kind and follows an earlier one written by the 
ame author some twenty years ago. 

The purpose of the book is to review recent funda- 
nental work in a form suitable for physicista working 
n university, government or industrial laboratories. 
t will probably be little used at the present time by 
indergraduate students in most universities; but 
esearch students and graduates in general, working 
n the solid state, will find ıt of great value. 

The author is an outstandmg authority on his 
ubject and, with his colleagues in the Electrical 
tesearch Association, has been responsible for many 
dvances, especially in the study of the effects of 
mall voids in solid insulation. It is therefore not 
urprising to find in the book & masterly, but neces- 
arly condensed, treatment of the subject. The 
hapters deal with intrinsic breakdown, including a 
ull treatment of the theory of breakdown in simple 
rystals, which is one of the most fundamental parta 


f the book; thermal breakdown; breakdown 
aused by di external or internal to the solid 
ielectrio; electrochemical detemoration; and, 


nally, dielectric breakdown in technioal practice. It 


1, perhaps, surprising that more space was not 
evoted to surface sparkover, in view of its great 
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technical importance, even though this is not strictly 
& problem in breakdown of solids and is controlled 
greatly by the nature of the electrodes, which 
diminishes ita attraction as & basic general problem. 
The description of the effecta of internal discharges 
in dielectrics is particularly comprehensive. It seems 
unfortunate that, having achieved the impossible 
once, Dr. Whitehead should not have achieved it 
again by including even one or two chapters on 
breakdown 1m liquids. 

The book has exceptional value in many respects, 
but perhaps especially in directing attention 
repeatedly to the lack of experimental data obtained 
in controlled and simplified conditions. This applica 
even to the relatively s:mple case of electrical break- 
down in ionic crystals, and. to the study of thin films, 
where the work of & very few investigators stands 
out. It is remarkable, as Dr. Whitehead’s book so 
clearly shows, that such an important subject as the 
electrical breakdown of solids has attracted, with a 
few notable exceptions, such a small number of 
research workers. This excellent work should do much 
to stimulate others. 


STATISTICS AND THE CHEMIST 


Statistical Methods for Chemists 

By W. J. Youden. (Wiley Publications in Statistics.) 
Pp. x4-120. (New York: John Wiley and Bons, Inc. ; 
London: Chapman and Hall, Ltd., 1951.) 24s. net. 


this short book, chemists are shown not only 
how to use statistical analysis but also why to usc 
it and how to plan investigationg so that numerical 
observations will be made to the best advantage. 
Dr. W. J. Youden writes as one of the few chemists 
who have studied and practised modern techniques 
of statistics: his book is full of the wisdom that 
comes from long experience of his subject-matter. 
The book is elementary and well suited for a 
reader without previous knowledge of statistics. 
Theory and proofs are almost entirely absent, yct 
the logical basis of the metbods discussed is always 
clear. The first chapter displays the need for proper 
statistical treatment of chemical data by showing— 
& favourite theme of mine—that often the man who 
refuses to use statistics ig in reality using inefficient 
statistical methods when better ones are readily 
available. Subsequent chapters relate to the various 
concepts that enter into analysis of variance, regres- 
sion analysis, and experimental design, togethor with 
short sections on sampling. In the main, the 
presentation is of the kind familar in texts of 
biological statistics; but it takes on a distinctive 
character because the illustrations are drawn from 
chemical investigations. Dr. Youden rightly insists 
that a proper understanding of the functions of 
statistica m chemistry can be attained only by study 
of practical problems; he therefore puts before his 
readers a fine and varied selection of experimental 
data, largely from pieces of research with which ho 
has been personally concerned. Especially valuable 
are the explanations of experimental designs and 
their uses. Dr. Youden gives an excellont intro- 
duction to incomplete blocks and complete and 
incomplete replications of factorial schemes; but the 
emphasis is on general principles rather than details 
of interpretation, and the chemist concerned with 
elaborate experimenta would probably need further 
guidance from another book. 
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Perhaps the most surprising point is the oomplete 
&beenoe of any discussion ot diorote eines : 
neither y* nor the binomial distribution is men- 
tioned. The disoussion of Sampling is rather in- 
&dequate, and no mention is made of quality control, 
a branch of applied statistics that would seem to be 
of gpecial interest to chemists. The very brief chapter 
on regression would be improved by some recognition 
of the existence of multiple regresaron methods. Such 
flaws are inevitable in so short a book, but & study 
of what Dr. Youden has said should encourage many 
chemists not only to put his simpler procedures to 
immediate use but also to read more widely in other 
text-books of applied statistice. D. J. FINNEY 


SURVEY OF CANCER IN 
LONDON DURING 1938-39 


British Emplre Cancer Campalgn j 

A Survey of Cancer in London: Report of the 
Clinical Cancer Research Committee. By Dr. W. L. 
Harnett. Pp. vi+ 834. (London: British Empıre 
Cancer Campaign, 1952.) 45s. 


ETWEEN 1936 and 1938 the Clinical Cancer 

Research Committee of the British Empire 
Cancer Campaign demgned thirty-one detailed case- 
sheets, apphoable to patiente suffering from canoer 
in the various regions of the body, which were dis- 
tributed to all the voluntary and London County 
Council hospitals and most of the special hospitals m 
the County of London. 16,200 patiente were ig- 
‘tered from April 1938 to September 1939, and the 
-data on their case-sheets coded by Colonel W. L. 
Harnett, the full-time medical secretary and registrar 
to the Committee. A five-year follow-up was carried 
-out, and only four hundred oasea could not be traced. 
. The primary design was to secure accurate nforma- 
tion on the efficacy of the varioug methods of 
treatment available; but, in addition, much data 
on other aspects of clmical cancer were obtamed. 
Analyses on half the materal were published in 
the Annual Reporte of the British Empire Cancer 
Campaign. This survey gives the revised findings, 
both summarized and detailed, in the whole series of 
petiente. 

There were sufficient cases for detailed analyses in 
thirty-four out of the forty-three mites of registered 
mahgnancy. Each site 19 analysed under about 
thirty headings, which, in addition to types of 
therapy and follow-up, include age distribution, 
occupation and social class, relevant past history, 
first symptoms, delay in treatment, findings on 
examination, clinical stages, actuarial estimation of 
survival after treatment, biopsy reporta and causes 

‘of death. The number of cases in the commoner 

cancers is large—breast, 2,152; stomach, 1,405; 
reotum, 1,390; skin, 1,080; lung, 1,024; colon, 
892; oervix uten, 859; bladder, 423; pharynx, 
385; prostate, 383—and their analyses are thereby 
of great significance. 

Comparison of different treatments summarized 
from the whole data favours radical surgery com- 
bined with radiotherapy over radical surgery, while 
the latter was better than radiotherapy alone. 
However, the resulta varied accordmg to the mte, 
stage, age and selection of the patients. In cancer 
of the breast, for example, post-radical mastectomy 
irradiation slightly rmproved the long-term results 
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in clinical stage ITb but not in any other stage. 
Again and again throughout the survey, the already 
long-estabhshed fact is accentuated by the tablee 
that early cases of cancer do well with any 
orthodox treatment but that, once the lymph nodee 
are involved, the number of five-year survivors is 
considerably reduced, whatever the treatment. The 
totals of all sites variously treated, analysed according 
to stages, showed a five-year survival-rate of 38:7 per 
cent in stage I, 20-0 in stage II, 13-2 in stage III 
and 1:5 in stage IV. About one-third of all case 


proved to be clinical stage I on admisaion to hospital. 


The interval from first symptom to medical con- 
sultation varied greatly with the site. It was leas than 
three months in 53-1 per cent of the 12,277 records 
in which the data were available, and more than six 
months in 20-8 per cent. Of the 12,125 patiente who 
consulted a medical practitioner, 68 per cent were 
referred to hospital at once. The five-year survival- 
rate for all methods of treatment was 19-22 per cent 
of the 14,182 patiente with primary cancer. In hie 
introduction to the “Survey”, Sir Heneage Ogilvie 
says that this figure would have been raised to 
38-7 per cent had all patiente come to hogprtal while 
the disease was still m stago T. This is an indirect 
plea for earlier diagnosis and treatment, laudable but 
perhaps over-optimistic with regard to the benefit 
which might ensue, since rapidly growing and 
spreading tumours constitute a far proportion of 
most gro of malignancies. It is a pity that the 
Research Committee did not look into this matter by 
an attempt to correlate the stage with the léngth of 
history. Such a correlation might establish how many 
advanced cancers are in that state because of 
prolonged delay in diagnosis and how many are due 
to the presence of a rapidly spreading tumour. In a 
number of sites the survival-rate has been correlated 
with duration of symptoms and, interestingly enough, 
rarely shows any statistically significant difference 
between patiente who came under treatment within 
the first arx months and those who delayed longer. 

Analyses of social class agree with tbe Registrar- 
General's conclusions from mortality figures that the 
poorer groups are more liable to canoer of the tonsil, 
pharynx, lip, mouth, tongue, œsophagus and skm. 
The significance of the findings m the patients’ 
relevant past history, such as incidence of unsatis- 
factory dental conditions, heavy smoking or exceeaive 
alcohol consumption m relation to cancer of the 
mouth, pharynx and larynx ; pre-existing goitre with 
cancer of the thyroid ; gall stones with cancer of tho 
gall bladder and & number of other conditions cannot 
be judged because of the absence of data’on theu 
incidence in a control non-cancerous population 
selected at the same time. A previous history of 
tuberculoms, pneumonia and influenza was recorded 
in the canoer of lung series ; 1t was unfortunate that 
amoking habite were not recorded in these patients. 

This survey is an example of a research approach 
which is likely to prove every whit as important as the 
laboratory one, and which, if the right questions are 
asked, might be even more fruitful. As ıt stands, we 
see the state of cancer at the hospitals of Greater 
London in the year precedmg the outbreak of the 
Second World War, preserved for posterity—a base- 
line for studies on changing incidence, diagnosis, 
clinical manifestations and’ treatment. Everyonc 
mnterested in malignant disease will be deeply indebted 
to the British Empire Cancer Campaign for ite 
production of this unique and monumental survey 
of cancer in London. i I. DONIACH 
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THE OAK RIDGE 86-INCH CYCLOTRON 


By Da ROBERT S. LIVINGSTON 
Oak Ridge Natlonal Laboratory, Tennessee 


-IMHE construction of an 86-in. high-current proton 

cyclotron of the fixed-frequency type was 
5 Oak Ridge in August 1949. Design and fabrication 
X the machine waa completed by the staff of the 
Jak Ridge National Laboratory with the asmstance 
of other personnel and facilities of the Carbide and 
Jarbon Chemicals Co. in almost exactly one year. On 
November 11, 1950, the first beam was obtamed. 
Che cyclotron now produces an internal beam in 
»xceas of one milliampere of protons at 24 MeV. At 
shia energy the relativistic morease in mas is 2-0 per 
sent. 

The maximum particle energy which a fixed- 
Tequeney cyclotron can produce is a function, of 
:ourse, of the available dee voltage. When proper 
icoount is taken of the rate and shape of magneto 
leld fall-off, ion ‘phase grouping’, relativistic mass 
norease, and electric and magnetic focusing, the 
threshold voltage for any given energy can be cal- 
culated reliably}. 

The major specifications 
of the 86-1n. cyclotron are 
as follows: diameter of 
pole face, 86 in.; maxi- 
mum beam radius, 33 in; 
magnetic fleld strength, 
9,000 oersteds ; resonance 
frequency, 13-4 megacycles 
per sec. ; peak dee-to-dee 
potential, 300 kV. min., 
500 kV. max. ; dee-to-dee 
gap, 4 in.; dee width, 8 in. 

The cyclotron is unique 
in that the orientation of 
the magnetic field 1s at 
right angles to that in con- 
ventional machmes (Fig. 
1). The deee are suspended 
vertically and can be low- 
ered into the vacuum tank 
by a orane. The et, 
vacuum system, oscillator 
and testing console are in 
a room 28 ft. x 34 ft. 
This room 18 entirely sur- 
rounded by a shielding 
wall of ordinary concrete 
b ft. thick. Throe walls are 
solid and the fourth 18 of 
blocks laid without mortar. 
The overhead portion of 
the abielding is composed 
of removable blocks which 
provide convenient acceas 
when modifications are re- 
quired. An operating con- 
sole, 400 ft. away from the 
cyclotron, provides for ad- 
ditional protection from 
radiation while the ma- 
chine 18 operating at high 
level. 

The U-shaped magnet , 
yoke for the cyclotron is 
40 in. X 62 in. m crow- 


DEE SYSTEM 


section and weighs 250 tons. The vacuum system 
congists of three 20-in. oil-diffusion pumps, each 
equipped with an 84n. booster pump, exhausting to 
a common header and backed by a 15-h.p. mechanical 
pump. The total pumpmg speed of the system is 
15,000 litres per sec. at 0:03 micron. 

The oscillator is of the grounded-grid self-exoitod 
type using a single Federal 134 tube. This tube 18 
rated at 400-kW. input and 150-kW. plate dissipation. 
Several systems were mvestigated for overcoming the 
well-known ‘ion loading’ phenomenon, which makes 
1t very difficult to obtam satisfactory starting 
conditions with the self-excited oscillator. 

A deo-bias system using a negative 1,000-V. 
potential on the dees is the most successful method 
tried for control of ion loading. In investigation of 
other methods, the use of a pre-exciter oscillator was 
teated, and a charged-grid system made of copper 
tubes was suspended between the deos and the ground 
plane. [t was found that the biasing system produces 
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the most dependable operation and permits a much 
higher dee voltage than the grid system. At present 
the voltage rangee between 280 kV. and 400 kV. 
dee to dee. Highly stable oscillator operation is 
achieved, and 1t 18 of mtereat to note that the osoil- 
lator may be turned on safely at full power. 

The réeonant system of the cyclotron is illustrated 
in Fig. 2. The oopper-plated stainless’ steel framework 
which supports the dees reete upon, and is insulated 
by, four stand-off type cylinders of Alsimag 222 (Ameri- 
can Lava Co.). A 500 uF. capacitance 18 mserted in 
series with the plate transmission lme, at the tube 
end, to prevent shortmg of the D.C. bias. It was not 
found necessary to add any condensers between the 
‘r.f.-ahorting-spider’ and the lmer; but great care is 
taken to RS the ‘capacity of the dees exactly in 
order to minimize thev ‘unbalanced’ current which 
flows between the dees and the liner. Heavy glver- 
plated copper clamps, with water cooling, successfully 
carry the very large radio-frequency currenta (~ 5,000 
amp.) at the voltage node of the resonant quarter- 
wave dee system. 

In this cyclotron it was desired to use large oir- 
culating currente without making the dees intensely 
radioactive. To accomplish this, the dees are com- 
pletely hned with a layer of graphite, go that any 
stray protons are prevented from impingmg directly 
on the copper. The leading edges of the dees are 
elso of graphite. It was gratifying to observe that 
after one million pampere-hours of operation, the dees 
could be approached quite safely within a few hours 
for carrying out alterations. It has been observed 
that the limiting activities near the cyclotron, 
exclusive of the targetes, are those due to asilver-110 


(270 days) and iron-59 (43 days), both of which are 
induced by neutrons. In the fabrication of future 
dees, an attempt will be made to elmninate silver 
(from brazing alloys) completely. 

A simplified technique has been worked out for the 
fabrication of componente of the resonant radio- 
frequency system, where large amounts of heat due 
to either the radio-frequency heetmg or to mmpinge- 
ment of the beam must be removed. This has proved 
highly satisfactory for such structures as the does 
and lmer. Water tubes of 0-876-in. outaide diameter, 
flattened to increase the area of contact, are furnace- 
brazed to sheets of copper 0-090-0-125 in. ın thick- 
ness. ‘Helarc’ welding 18 used in Jorning sheets where 
high conductivity ıs desired, and vacuum-tight 
construction is not required. Continuous lengths of 
tubing are used wherever feasible. 

In order to establish the energy of the beam by a 
measurement not dependent on the geometry of the 
cyclotron, three different methods have been used. 
The first of these consiste of the bombardment of 
stacks of thin foils such that the depth of activity 


‘may be traced for a particular reaction. The best 


resulta by this method have been obtaimed with 
copper foils. The reactions used were "Cu(p,n)"Zn 
and *'Cu(p,2n)'Zn, havi extrapolated actavation 
thresholds of 4:5 and 14:5 MeV., respectively. Some 
work has also been done with carbon foils by tracing 
the actuvation as a function of depth for the 
"O(p,pn)!C reaction, which has an extrapolated 
threshold of 18-7 MeV. In the second method, the 
energy has been measured by allowing the beam to 
impinge upon a photographic plate after passing 
through & stepped aluminium absorber. The third 
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nethod 18 by the use of a ‘burn-out target’ consisting 
if a series of separated lead foils placed across the path 
if the beam. The curvature of the ‘burn-out’ pattern 
xodueed by the circulating beam and the known 
ntensity of the magnetic field. give & maximum value 
Xf the energy. 

These methods of measurement are all in sub- 
tantial agreement and indioate that the energy of 
he beam can be as much as perhaps 10 per oent 
ugher or lower than that calculated from the cyolo- 
ron geometry. The variations in energy are dependent 
mimarily on the position of the ion source. 

A particular problem with this cyclotron is the 
ign of internal targets and the facilities for 
nst&ling and removing these targeta from the 
yclotron. The target-mounting assembly is per- 
nanently arranged on a stainloas steel carriage. 
Tydraulic cylinders are incorporated in the carriage 
or actuating the target dolly by remote control and 
or holding the target face-plate against the vacuum 
ock. The carriage contains & s9 te motor-driven 
crew mechanism for ræsing or lowering the target 
o the desired radius. For rotating targets, provision 
as also been made for an auxiliary motor drive. 

While many types of targeta have been designed, 
wo are described to illustrate the types of arrange- 
nente which have proved practical. In the first type, 
he beam passes thro a 0-015-in. aluminium 
rindow and into the target directly behind the 
rindow. Cooling water circulates in contact with the 
arget, which is held in place by a spring colp. This 
! & convenient system for irradiating metallic targeta 
then only a few mioroampere-hours are needed. 
seams greater than 100 pamp. have been used with- 
ut damage to the aluminium windows. 

When larger irradiations are desired, ıt has been 
ound convenient to place a target at a small angle 
> the incident beam (2-5?) and to make the target 
8 large aa possible. Aluminium targeta 6 in. x-10 in. 
ave safely withstood more than 80 kW. of beam, 
ieasured calorimetrically. It should be noted that 
i is necessary to have high-velocity water flowing in 
16 cooling circurt in such a target in order to obtain 
ficient heat transfer. The induced activities at 
ge beam currente are extremely high. A zmo target 
ombarded for an hour at 400 uamp. gives 50 R./hr. 
;lm. Ona beryllium target, one neutron is released 
r approximately every fifty incident protons. To 
Olit&te quick and easy removal‘of such ‘hot’ 
rgete, an arrangement has been designed such that 

quarter turn of a lever permits removal of the 
wget with a pair of long tongs or with remotely 
oerated handling equipment. 


bari o L, Ind Frequency Cyolotron Theory’, April 4, 1951, 


ARIABLE STARS AND GALACTIC 
STRUCTURE* 
By CECILIA PAYNE-GAPOSCHKIN 


HE intrinaio variable stars are the stars whose 
changes of brightness, temperature and 
œ the resulta of physical changes of a single object, 
. contrast to the geometrical variables, which sho 
ie affects of periodic eclipses of a close stellar pair. 
itrinsic variables may be roughly divided between 


' Synopæs of three lectures given In the University of London on 
y 5, 7 and 8. 
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the pulsating variables (which undergo periodic or 
quasi-periodic changes governed by their physical 
properties) and explosive variables (which undergo 
changes that are more nearly explosions, and are, at 
the most, cyclic in nature). 


Varlable Stars 


The pulsating variables embrace the classical 
Cepheids (periods of a day to fifty days or more); 
the RR Lyre stars (periods leas than a day), the 
yellow semi-regular variables (including the W 
Vi stars, the RV Tauri stars, and the stars such 
as SX Herculi, with periods that range from about 
twenty to more than & hundred days), and the long- 
period variables with large ranges, and periods from 
rather lees than a hundred to almost a thousand days. 
These divisions are not arbitrary, but are borne out 
by the physical nature of the stars in each group, as 
well as by their distribution and motion. Although 
all seam to undergo some type of pulsation, little 
progress has been made in understanding the details, 
or in analyamg the complex interrelationships that 
exist between brightness, temperature, spectrum and 
radial motion of the surface. 

The explosive variables include the supernove, the 
classical nove, recurrent nove, and dwarf nove 
(U Gemimorum and Z Camelopardalis stars). They 
are listed in desoending order of maximal brightness ; 
with the exception of the supernovae, their outbursta 
are probably cyclic, those that reach the smallest 
luminosity at maximum having the shortest cycles. 
For these stars also, the abrupt changes of brightness, 
and the associated complex changes of spectrum, 
temperature and surface velocity are at present 
understood only in the most general way. 

The intrinsic variablea, despite the difficult physical 
problems that they present, can be studied fruitfully 
from another point of view. All are stars above the 
average in luminosity, and for each clama the absolute 
magnitudes are fairly well determined. Therefore 
they can be located within the galaxy when correct 
allowance has been made for obscuration (a problem 
at present only approximately soluble), and the 
structure of the galactio system can be atudied by 
ther means better than in any other way. 


Galactic Structure 


The distribution of any group of stars within a 
galaxy may be regarded as the instantaneous result 
of the motions of the stars concerned. We shall find 
that the intrinsic vamablee fall into definite groupe, 
not only on the basis of physical behaviour and of 
distribution, but also of motion. They form part of 
the general picture of the complex structure of our 
galaxy, which we may regard aa the outcome of tho 
motion of stars, nebulosity, and dust, in orbita of a 
variety of sizes, shapes and inclinations about the 
centre of the system. 
~ A spiral galaxy, such as we may suppose our own 
system to be, has a complex structure. The main 
part of the hght comes from a somewhat flattoned 
spheroidal mass of stars, which also contains most of 
the mass. The spiral arms, superficially conspicuous 
in spirals such as Messier 31 in Andromeda, con- 
tribute perhaps ten per cent of the light, and are 
confined to a comparatively thin central layer, which 
also contains the dust and gas. This picture, which 
has emerged from the study of the nearer spiral 
galaxies, seems to be applicable to our own system, 
though ın the latter the structure 18 more difficult to 
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trace; this is because the sun happens to lie at 
present almost in the central plane, so that we 
encounter the full obscuring effect of the layer of dust. 


Stellar Populations 


Within our own galaxy, the motions of the stars 
& clue to the structure of which they form part. 
tars characteristic of arma move in nearly circular 
orbits of low inclination; stars of the substratum 
may move in orbita of high inclination, and alao of 
high eocentricity. Therefore their motion relative to 
the sun (which aharee the motion of stars associated 
with the. arms) may be considerable, and they 
embrace the ‘high-velocity stars’, first recognized by 
Oort. In the notation first suggested by Baade, the 
ed uu A ire E ard og 
lation I’, those of the substratum as ‘population M’. 
Extreme specimens of population I are the galactic 
(sometimes called the open) clustera: they are 
confined to the galactic plane and move in nearly 
circular orbits. Extreme examples of population IT 
are the globular clusters, which form a nearly spherical 
system about the galactic centre, and the large 
dispersion in their radial velocities places them among 
the high-velocity objecta. 

The galactic and globular clusters show & profound 
difference of tion.” The brightest stars of 
galactic clusters are the bluest—often blue super- 
ped of great laminosity—and their members run 

ownwards along the mam sequence; such clusters 

may, however, contain a few red giants. The-brightest 
stars of globular clusters are the reddest, and are 
never as bright as the brightest blue stars of such 
galactic clusters as the Double Cluster in Perseus 
and the Pleiades. g 

The main population of the globular clusters runs 
from red’ to blue towards lower luminomty, and 
appears (from recent work at Mount Wilson) to 
converge with the main sequence for sters not much 
different in brightmeas from the sun. Globular 
clusters contain same bluer stars, which tend to form 
a branch of the colour-luminosity array near absolute 
magnitude zero; this branch embraces a variety of 
colours. The RR Lyre stars, which are very 
numerous in many (though by no means in all) 
globular ‘clusters, lie on this branch. Theae two 
lat are characteristio respectively of 
ste tions I and II. It 18 tempting to see in 
them a contrast which resulta from difference of 


origin, age or history. 


Characteristics of Varlable Stars 


In order to relate the distmbution and motion of 
& group of stars to the structure of our galaxy, we 
need to know their distances, and therefore their 
absolute magnitudes. - This information is available 
for five mam groupe of intrinsio variables. 

'The ical Cepheids are distinguished by oon- 
current changes of brightness and radial velocity, by 
the relation between period and minimal spectrum, 
and by the progression of form of light curve with 
period (the relation). They form a 
distinctive, but probably not a homogeneous, group, 
for none of the three relations mentioned is unique. 
The absolute magnitudes tend to be greatest for the 
Cepheids of longest period (the period-luminosity 
law, established by Miss Leavitt m the Magellanic 
Clouds, and assumed to be valid for all classical 
Cepheids). The io maternal establishes the 
scalo of the period-luminoaity curve; but the zero 
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point must be established from the motions of 
comparatively few nearby galactic Cepheids, as has 
been done by R. E. Wilson. The absolute photo- 
graphio magnitudes of classical Cepheids, which are 
thus functions of period, lie between — 1, for the 
shortest periods, to about — 4-5, for the longest. 
Classical Cepheids include the most luminous of 
intrinsic variables. 

The luminosities of the long-pertod variables must 
be derived entirely from the motions of galgotio 
members of the group. They are found by Merril 
and R. E. Wilson to range from about + 1 for the 
longest periods to about — 2 for the shortest. The 
relation is leas simple than for the classical Cepheids, 
gjnoe the long-period variables of shortest period tend 
to be high-velocity stars, and the velocities appear 
to bridge the gap ing populations IT and I 
between the shortest and the longest periods. Studies 
of luminosity that are based on proper motions 
require modifleation for high-velocity stars, and 
therefore the luminosities of individual long-period 
variables cannot be confidently inferred fram period 
alone. These variables cannot, moreover, be shown 
to consist of two distinct groupe, for the gradation 
of motion (and distribution) is contmuous, and there 
seams to be no relation between motion and such 
physical properties as can be inferred from spectra. 
Our knowledge of the distribution and motions 
of the long-period variables is thus necessarily les 
definite than for the classical Cepheids. 

The red semi-regular variables, with very few ex 
tions, share the motion that is typical of population I ; 
their absolute magnitudes are shown, by the studie 
of R. H. Wilson, Joy and Keenan, to be in the neigh- 
bourhood of 0 or — 1, except for the readily recog- 
nizable super-giantse, such as Antares and AD Persei. 

The luminosities of the yellow semi-regular variables, 
which include the W "Virginis stars, the RV Tauri 
stars, and such stars as SX Herculis, have been 
established by Joy’s studies of variables in globular 
clusters; they range from —1 to —8. These star 
are distinctivé in light curve and in spectrum; m 
particular, the W Virginis stara can be readily dis. 
tinguished from classical Cepheids of srmilar perioc 
hy their striking departure from the Hertzsprung 
relation. 

The RR Lyra stars, distinotive in period and ir 
form of light curve, have been shown by a numbe! 
of investigators to have an absolute magnitude nea 
zero. They are, moreover, all sensibly of the samt 
lummosity. As they are high-velocity stars, th: 
absolute magnitudes of the galactic members, or 
which the determination. necessarily depends a 
present, must be evaluated on the basis of radia 
velocity only. 


Distribution of Varlable Stars 


Although only e fraction of the total of galaoti 
variable stars has been discovered, their apperen 
distribution, in conjunction with our knowledge o 
their luminosities, and approximate corrections fo 
obscuration, permits us to draw certain conclusion 
about true distribution. From the fragmentary 
material available, it ia only legitimate to arrang 
the distributional parameters in order. Hortsonta 
gradient expreases the rate at which stare of a give 
type increase in numbers along a galactic radius fron 
the centre outward. Vertical gradient expreases thi 
rate at which they fall off above and below th 


galactic plane. 
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The horizontal gradient is greatest for the RR 
yrs stars, and almost as large for the long-period 
ariables of shortest period. For variable stars of 
ther types it is too indefinite to be evaluated. The 
ertical gradient is amallest for the globular clusters 
xxtreme population TI); then follow, in order, the 
*R Lyre stars, the W Virginis stare, the RV Tauri 
tars, the long-period variables of short period, the 
ong-period variables of long period, the semi-regular 
əd stars, the classical Cepheids, and finally the 
alactic clusters (extreme population I). From this 
; follows that the globular clusters form the most 
pherioal subsystem of the galaxy, and the succeeding 
bjecta constitute more and more flattened sub- 
ystems, until we reach the classical Cepheids and 
alactic clusters, which are practically confined to a 
hin layer near the galactic plane. 

The nove appear to form a system which is 
otably concentrated towards the galactic centre, 
eing not so closely confined to the galactic plane as 
he classical Cepheide, but more flattened than the 
ystem of RR Lyre stars. The planetary nebule have 
een shown by Minkowski to be concentrated in the 
irection of the galactic centre, but, until their 
istances are measured, neither the horizontal nor 
he vertical gradient oan be evaluated. Their dis- 
ribution suggesta that of the nove. 
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Motions of Variable Stars 


The motions of the various types of intrinsic 
ariables are even leas completely known than the 
wtnbutions. The Bottlinger diagram (despite ita 
rude mnplication of Keplérian motion, and the 
avere limitations imposed by selection) provides & 
vethod of arranging the motions in definite order. 
Vhen the observed motions of variable stars are 
sorted in a Bottlinger diagram, one can determine 
1e distributions of eccentricity and semi-major axis 
f the instantaneous orbits. In order of decreasing 
1edian eccentricity, we find the RR Lyrs stars, the 
ong-penod variablea of short period, the red semi- 
gular variables, the long-period variables of long 
eriod, and finally the Cepheids with essentially 
reular orbits. The median semi-major axes do not 
iffer sensibly except for the RR Lyrw stars, which 
ave the amallest. s 

If we &ocept the crude assumption of Keplerian 
i0tion (probably approximately valid ın our own 
sarsely populated neighbourhood), we can calculate 
ie average perigalactio distances for the stara of 
arious types: the smallest are those of the RR 
yrs stars, followed in order by the long-period 
arables of abort period, the red semi- 
ariables, the long-period variables of long period, 
ad the classi Cepheids. Unfortunately, our 
nowledge of the motions of the yellow semi-regular 
ariables is at present too scanty for application 
sre; they do, however, contain a considerable 
Banaras of high-velocity stars (as shown by Joy's 
audy of radial velocities), and would probably fall 
etween the RR Lyre stars and the long-penod 
ari&bles of short period. 


Galactic Structure and Varlable Stars 


The distribution of variable stara shows a oon- 
nuous graduation from the nearly sphencal sub- 
ratem of the RR Lyre stars (which approaches that 
' the globular clusters in form, if not in extent) to 
ie hieny flattened system of the classical Cepheida 
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(which approaches that of the galactic clusters). The 
galactic clusters themselves contain & considerable 
proportion of the highly luminous hot stars, the more 
so if we include in our conception the looser associa- 
tions of hot atars which have long been known to be 
concentrated in the galactic plane. Variable stars, 
then, strengthen the conception of a galaxy built of 
& number of concentric subsystems, flattened to 
various extents. 

When we seek among the variable stars for 
evidences of structure within the central layer of the 
galaxy, which contains dust, gas and high-luminosity 
hot stara, we are on lees sure ground. Recent studies 
by W. W. Morgan have suggested the feasibility of 
tracing actual spiral structure within the central 
layer by means of the bright nebulosities excited by 
high-temperature stars. [f any intrinsic vanables 
share the spiral structure, we should expect the 
classical Cepheids to do so. The distribution of these 
stars in the galactic plane does, indeed, seem to 
suggest a concentration parallel to the spiral structure 
suggested by the bright nebulosity, but the features 
are extremely broad and indefinite. 

Even if we allow for the posmble dispersion about 
the period-luminosity curve that seems to follow from 
the Magellanio material, it is difficult to believe that 
the galactic Cepheids are confined to narrow, arm- 
like regions. Rather they seem to be spread into a 
sheet, which perhaps shows a tendency to con- 
centration in spiral lanes. The few Cepheids that 
were found by Hubble in Messier 31 seam also to bo 
broadly scattered, rather than to be concentrated in 
narrow, arm-like regions such as Baade has recently 
photographed by means of the bright nebulosities. 
The classical Cepheids, therefore, while definitely 
affiliated with population I, are not such extreme 
members of it as the high-luminosity hot stars which 
are the brightest members of many galactic clusters. 


NEWS and VIEWS 


National Chemical Laboratory of India: 
Prof. G. |. Finch, M.B.E., F.R.S. 


Pror. G. I. FrwoR has been appointed by the 
Council of Scientiflo and Industrial Research, India, 
as director of the National Chemical Laboratory of 
India, Poona, in succession to Prof. J. W. McBain, 
who has recently retired. Prof. Finch has had & long 
and distinguished academic career. After studying 
phymology under Oharles Richet in Paris, he went 
to Zurich to read chemistry and physics under 
Treadwell, Willst&tter, Bredig, Lunge, Berl, Wess 
and Einstein. On graduating, he served as assistant 
to Bredig and later under du Paro at the University 
of Geneva. This long and varied course of stimulating 
study, combined with frequent vacation work, laid 
the basis for the deep interest which Finch has 
maintained throughout his career in the industrial 
application of scientiflo knowledge and advances. 
After serving as assistant research chemist under 
the late Sir Robert Robertson at the Royal Arsenal 
in Woolwich, Finch, early in 1918, joined the lato 
Prof. W. A. Bone as his demonstrator in the newly 
formed Fuel Department at the Imperial College, 
where, except for absences during the two World 
Wars and with the 1922 Mount Everest Expedrtion, 
he has remained as lecturer, assistant professor in 
electro-chamistry and (since 1986) professor of applied 
physical chemistry for nearly thirty-nine years. 
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As might be expected from his comprehensive early 
training, Finch’s researches have over many 
fields. Under Boné’s influence he turned to- 
wards the efficient use of coal and ita by-products, 
safety in mines and catalytic combustion, and these 
interesta were reflected in his early researches on the 
ignition and combustion of gases. His recognition 
of the vital part played by surface structure in 
heterogeneous ca is led him to the study of 
surfaces by electron diffraction, a technique with 
which his name is internationally associated, and 
which he has applied to the exammation of a wide 
range of chemical and physical problems. This work 
was recognized by his election to the Francqui chair 
in the University of Brussels during 1987-88 and, 
m conjunction with his important fundamental work 
on the electrical ignition of gases, by the award of the 
Hughes Medal of the Royal Sooiety in 1944. In 


his new sphere Prof. Finch will find le oppor- 

tunity to his many interesta in the field of 

applied to the advantage of Indian 

economy. - 

Institute of Welding: New President and Vice- 
President 


At the annual general meeting of the Institute of 
Welding, held at the Institution of Civil Engineers 
on July 22, Mr. A. Robert Jenkins and Mr. H. B. 
Fergusson were installed as ident and vice- 

sident, respectively, for the year 1952-58. Mr. 

enkins is & graduate in mechanical i ing of 
the University of Sheffield, and after his ap tioeship 
entered in 1981 his family business of Ro Jenkins 
and Co., Ltd., of Rotherham. He is now deputy 
managing director of the firm and also, aince 1946, 
works director, m which position he is ible 
for the whole of the production and technical side 
of a works now producing about a thousand tons of 
fabricated products a month. Mr. Jenkins has 
travelled widely, visiting factories in Sweden, Ger- 
many and the United States, and was a member of 
the Specialist Productivity Team on Welding which 
visited the United States in 1950. Mr. Fergusson 
was educated as a mining engmeer in Freiberg, 
Germany, and later had a distinguished career in 
railway construction and other engirieering projects 
in Canada, m, South America and Russia, where 
during the First World War he was in charge of 
750 Canadian railway-men building the Murmansk 
Railway. For the past fifteen he has been a 
director of G. A. Harvey and Co. (Lohdon), Ltd. 


University College of the West Indies: New 


Principal 

Da. W. W. Gaava, registrary of the University of 
Cambridge since 1948, has been oe e v m 
of the University College of the West ea 
guoceesion to Sir Thomas Taylor, who has been elected 
puer PM ad a 

est of England, Exeter. He is expected to take 
up his new duties in 1953. Dr. Grave was educated 
at King Edward VII School, Kmg’sa Lynn, and at 
Emmanuel Co , Cambridge. He took his BA. 
degree in 1924, being placed in the first class in 
both parte of the Modern and Medieval Languages 
ipog. He was elected Fellow of Emmanuel College 
in 1926, and was a tutor of the College during 1936- 
40. In 1986 he was appointed University lecturer in 
Spanish, and during 104043 was a temporary 
administrative officer ‘in the Ministry of Labour and 
National Service. 
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British Standards Institution : New Appointment 


At the annual general of the Britis 
Standards Institution, held at 24 Victoria Stree 
London, 8.W.1, on July 23, it was announced the 
Mr. Jobn Ryan had been elected chairman by th 
General Council in succession to Bir Roger Dunoalft 
who has completed his three-year term of offloe. A 
the i Viscount Waverley was re-electe 
president of the Institution for the third year, an 
Bir Roger Duncalfe vice-president. Sir Roger, wh 
has been chairman of the Institution during thre 
years of most rapid is widely known i 
industry as the chairman of British Glues an 
Chemicals, Ltd. He is also a past chairman an 
past ident, and nów a vice-president, of th 
Association of British Chemical Manufacturers, an 
a vice-president of the Federation of British lr 
dustries. Previously in the Institution he had bee 
chairman of the Adhesives Industry Standards Com 
mittee and of the Finance Committee. Mr. J. Rya 
is vice-chairman of the Metal Box Co., Ltd., and he 
for many years played a leading part in the standarc 
ization policies implemented through the Britia 
Standarda Institution by the ing mdustry 
He was appointed chairman of the Packagin, 
Standards i on ita formation in 1041 an 
was intimately concerned with the development c 
the war-time Packaging Code, which resulted no 
only in great economies during the Second Worl 
War but has also been of much importance to Britis) 
industry in peace-time, particularly in the expor 
fleld. Since 1948 he has been chairman of tb 
Institution’s Finance Committee. Widely know. 
as an expert in company finance and admmistra 
tion, Mr. Ryan is & member of council and . 
Fellow of the Royal Statistical Society and hold 
senior offlcas in many trade organizations and th 
British Institute of Management. 

University Degrees In Nutrition and Househol 

Sclence 

Counses for the two new degrees of B.Sc. (Nutr 


tion) and B.Sc. (Household Science) will start e 
King's College of Household and Social Scienc 


(University of London) m October 1958. Thee 
degrees will lace the present di of B.& 
(Household and ial Bcience). The B.So. (Nutritior 


degree is designed to make available for the flr 
time m Britain an mtegrated course in this relative] 
new science. The course will nolude a study of foo 
production, taking into account such factom i: 
climate, soil, pests and diseases ; food processing an 
preperation ; food chemistry ; food consumption an 
its economic and social deficiency. It will be a vah 
able preparation for those who mtend to go in f 
nutritional research, to became dietitians, or to tal 
up advisory and research posta with international: 
national organizations, with local authorities ar 
other bodies which are increasingly undertakir 
work on the problems of nutrition. The cour 
for the degree of B.8c. (Household Science) will cor 
prise ee S 
the preparation of food, the chemistry of food-stuff 
the principles of institutional management and how 
planning; and other subjecta which come under th 
general title of household science, with a backgroun 
of chamistry, physiology and other allied science 
It ia designed to meet the same sort of-requiremen 
as the present course for the degree of B.Sc. (Hous 
hold and Social Science) and will be specially suiteb 
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or those who intend to make their careers in the 
exohing of domestic science, in institutional manage- 
nent, and in various branches of scientiflo research. 


ub-Fossll Hekla Pumice from Denmark 


Pror. A. NoEs-NxGAARD has written & paper on 
he “Sub-Fossil Hekla Pumice from Denmark" 
Medd. Dansk Geol. For., 12, Heft 1, 35; 1951), in 
vhich is reproduced a photograph showing immense 
lelds of drifting pumice in the sea off the Westmann 
‘alands only a few days after the beginning of the 
{Jekla eruption of March 1947. Hekla and several 
yther volcanoes in the south of Iceland have emitted 
nany flows of a uniform type of oversaturated glassy 
asalt; but investigations during the past decade 
lave proved that intermediate to acid rocks are also 
‘presented to a considerable extent in the Hekla 
roleanie area, and that lavas and ashes of like cam- 
yosition, especially andesitic pumice, were ejected 
luring the eruption of 1047. Prof. Noe-Nygaard has 
nvestigated the finds of sub-foasil pumice which have 
yen made at three places in North Jutland. This 
jumice is of intermediate compomtion and is almost 
dentical in chemical composition and petrography 
vith andesitic pumice and ash from the recent 
ouption of Hekla, as well as with similar finds of 
rib-fossil pumice on the coasta of western Norway, 
Novaya Zemlja, Spitsbergen and Greenland. It is 
herefore taken as highly probable that these pumices 
vere derived from former eruptions of volcanoes in 
he Hekla region. A question thus arses as to the 
we of the beds in which the sub-foesil pumice has 
xn found. In Jutland the pumice fragmenta are 
wsociated with rolled pieces of wood, lignite, hazel 
uuta, small pieces of amber, and one fragment of 
lopplerite—all light materials capable of floating in 
urrents and lable to drifting and stranding on 
casts. One of the beds is covered with peat of the 
jub-boreal period. In western Norway the pumice 
»d is found on the uppermost Tapes-line, by which 
he time of the eruption that supplied the pumice 
an be fixed at about 2000 B.o. Hence it is prob- 
‘ble that four thousand years ago the Hekla 
roloanoes were erupting material of a nature and 
composition similar to ir present products. Prof. 
XVoe-Nygaard finally envisages the possibility of 
steablishing & synchronous level in the Quaternary 
eda of several Atlantic coasta by means of the Hekla 
romice, in addition to the pollen analyses and 
Trohseological considerations which have hitherto 
veen used for chronological purposes. 


Drnithological Congress at Bamburgh 


A BRITISH ornithological conference was held at 
Jamburgh, Northumberland, during June 26—July 1, 
inder the joint auspices of the British Ornithologists’ 
Jnion and the Britiah Trust for Ornithology, local 
rrangements being in the hands of Dr. E. A. R. 
innion, director of the Monks’ House Bird Observ- 
tory and Field Centre. Emphasis in the programme 
vas on the fleld excursions. Members of theconferance 
vere able to vimt the Farne Islands, which are National 
“rust bird sanctuaries with unique sea-bird colonies, 
ind other interesting half-day visita were paid to 
Iulne Park, Alnwick, and to Chillingham and Ross 
‘asile, where there is a memorial to Lord Grey of 
"allodon. An all-day excursion was made to the 
theviot to see Northumbrian moorland habitats, and 
‘arious short excursions were also made by small 
arties to other interesting localities. It is believed 
hat at least 110 species were identifled in the fleld 
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during the conference, a striking indication of the 
wealth and variety of bird-hfe in north Northumber- 
land. The indoor sessions, which took place in the 
Pavilion immediately below Bamburgh Castle, a 
setting specrfically enhanced by the presence, on the 
rock above, of several pairs of nesting fulmars, 
conaisted of three discussions, six papers and two 
illustrated talks. The discussions, on fighting and 
threat in birds, on visible migration and on sea-bird 
populations, were led by Dr. N. Tinbergen, Colonel 
R. Mei &nd James Fisher, respectively. 
The titles of the papers were as follows : high-water- 
mark ecology (E. A. R. Ennion), observations on the 
hawfinch (Guy Mountfort), the work of the Madingley 
Ornithological Field Station of the Department of 
Zoology, University of Cambridge (W. H. Thorpo), 
observations on the i (K. G. Spencer) 
Northumberland birds (G. W. Temperley) Ed panes 
tearing by birds (W. M. Logan Home). For his talk 
on “The Ornithological Year in Yorkshire", Mr. 
Ralph Chialett used some of his own fine collection 
of slides, and the other talk, on "The Pied Flycatcher 
at the Nest”, by Bruce Campbell, was illustrated 
with slides from photographs by John Markham. In 
addition, members were entertained during ono 
evening by Dr. and Mrs. Ennion at Monks’ House, 
where the various trapping devices and other equip- 
ment of the Bird Observatory were demonstrated. 


French Bibllographical Digest: Physics and Chem- 


istry 

Nos. 7 and 8 of “The French Bibbographical 
Digest", which have recently been issued (No. 7, 
pp. 87; No. 8, pp. 72. New York: French Embassy, 
1951), deal with phymos and chemistry respectively 
and complete the first series of bibliographical digests 
devoted to scientifle works published in Franco 
during 1940-48. Several works published in tho 
French language by Belgian and Swiss men of science 
are also included. A second series will list works 
published during 1949-51. The booklets contain, 
in addition to & useful list of the appropriate 
French scientific periodicals and publishers’ 
addresses, the titles, with full bibliographical refor- 
ences, of the more important physics or chemistry 
books of university or more advanced standard. The 
inclusion of doctorate theses is most valuable. Many 
of the titles are accompanied by reviews, in English, 
reprinted by permission from British, American and 
French soientifle journals. No prices are quoted 
because of the rapid fluctuations in exchange value, 
Prof. Y. Rocard, a member of the advisory board of 
the “Digest”, contributes an introduction to No. 7, in 
which he describes briefly the effecta of the German 
occupation on French physical research. He pays 
tribute to the many physicista, including H. Abraham, 
E. Bloch, G. Bruhat, Y. Holweck, L. Cartan and J. 
Solomon, who died either m concentration camps or 
because of their participation 1n the resistance move- 
ment. Finally, he surveys briefly post-war activities 
and mentions the various French laboratories and 
the branches of research being pursued there. The 
chemistry booklet is similar 1n lay-out to the one on 
physics. The arrangement is alphabetical by authors 
under the following headings: chemistry, general; 
organic chemistry ; inorganio chemistry ; analytical 
ohemistry ; physical chemistry ; industrial chemistry, 
technology and metallurgy ; colloid ohemistry-; and 
biochemistry. Librarians, as well as research workers, 
will find the two booklets extremely useful for 
reference purposes. 
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Conception of Sclence In Education 
THs summer number of The Use of English, edited 
by Denys Thompson (Chatto and Windus), is notable 
for the amount of space which it devotes to the 
problems of teaching the humanities to the science 
specialist, particularly in the senior forms of grammar 
and public schools. F. W. Westaway, and more 
recently P. A. Gaskill and A. Towers, have already 
written excellent amall books on English for science 
studente. The editorial of the periodical under review 
goes further and gives & most useful outlme of a 
scheme for enlarging the conception of science, its 
nature, its methods, ite strength and ita lmitations 
in the fleld of knowledge. Such a scheme could well 
be developed for all sixth-formers in addition to those 
ializing in science. An excellent reading list on 
the, values of science, science and civilization, the 
scope of science, science and religion, and science and 
politics is provided. The editor is wise m saymg 
that “every sixth form teacher knows that it is not 
only the scientist who suffers from lack of balance 
and humilrty. In their refusal to see that true science 
is & major human activity, specialista in other sub- 
jecte are quite as obtuse and obetimate as any 
soientisb". ‘This, indeed, is exemplified in another 
otherwise useful contribution by & writer in the same 
issue, who Bays: “Western civilisation 18 not only a 
weaving together of Greek, Roman and Hebrew 
strands ; for good or ill we must admit the presence 
of modern western technology”. Here again 18 the 
failure to realize that technology is a part of the 
application of science and not science itself. It now 
remains for some wise educationist to continue the 
work of redeeming the philistiniam of so many 
studente of the arta. Examples of this are only too 
common: for example, the master of the oo who 
dreams of a neo-Hellenic Utopia but does not ise 
the use of anæsthetiœ and aeroplanes and adds to 
his moome by broadcast talks. 


Natlonal Museum of Canada, Ottawa: 

Report for 1949—50 

Tzu year 1040—50 was an important one in. the 
history of the National Museum of Canada, for it 
inaugurated a new era. The Museum began and 
grew up within the Geological Burvey ; but in 1920 
the two were separated and placed under separate 
directors. They continued, however, to oocupy the 
same building—the Victoria Memorial Museum--end 
to share some of the same services and even the same 
admmistration. By a reorganization: which became 
effective in January 1950, thd two passed into 
different government depertmente—the Geological 
Burvey into the De t of Mines and Technical 
Surveys, and the National Museum into that of 
Resources and Development. This development is 
recorded in the annual report of the Musetim for 
1949-50 (Bulletin No. 28; pp. 261+60 pL; 1961; 
l dollar) As is usual with museums in Canada and 
the United States, the Museum has been able to carry 
out an extensive series of expeditions and arobsol- 
ogical excavations. The report gives details of 
fleld-work in zoology, undertaken in British Columbia, 
and botanical studies along the east coast of Hudson 
Bay ; IE ER m sites were investigated on 
Cornwallis Island, North-West Territories, and in 
Manitoba and Saskatchewan. It is a matter worthy 
of note that these fleld exhibitions are undertaken 
as part of the normal work of the Museum, such ig 
the faith of the trustees and managing bodies m their 
ultimate value to the Museum and the cammon weal. 


Anhual 
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Research ‘at the University of Birmingham during 
1950-5 | 


THe twenty-second annual report of the Joint 
Standing Committee for Research of the University 
of Birmmgham covers the seasion 1950-51, in whic 
the new Aitchison laboratories in the Department o: 
Industrial Metallurgy were brought: mto use foi 
teaching and research purposes. These laboratoriet 
consist of two main sections equipped with full-scale 
plant for foundry and for metal-workmg operations. 
and there is also a machine shop used princrpally foi 
the construction of apparatus and for service anc 
maintenance purposes. The laboratories, with moderr 
manufacturing plant and equipment at their disposal 
have been constructed and equipped in the hope o; 
supplying the metallurgical industries with men o: 

ood metallurgical traming. The most valuable 
eature of the report is, as in previous years, tht 
departmental lista of published work which is regardec 
as contributing to original knowledge. Each list u 
prefaced by a short note directing attention to specia 
features of the year's work. Three examples of suck 
isl features are as follows: in the Department 
of Mathematical Physics & new method has beer 
evolved of treating bound states in fleld theory 
which has led to the development of new mathe 
matical methods; work on the dielectric breakdowr 
of pure liquids has now attracted a grant from the 
ae of Scientiflc and Industrial Research 
the Department of Chemistry has been selected 
by the International Union of Chemistry as the 
British laboratory for the standardization of th« 
molecular weights of high polymers. 


University of London 
T€ title of professor emeritus in the University 


-hes been conferred on the following: Prof. 8. P 


Bedson (bacteriology), on his retirement from the 
Goldamiths’ Company’s chair of bacteriology at the 
London Hospital Medical College which he has held 
ance 1984; Sir David Brunt (meteorology), on hir 
retirement from the chair of meteorology at the 
Imperial College of Science and Technology which hr 
has held since 1984; Sir Alfred Egerton (chemica 
technology), on his retirement from the chair o 
chemical technology at the Imperial College of Sorena 
and Technology which he has held since 1936; Prof 
G. I. Finch (physical chemistry), on his retiremen' 
from tbe feesorship at the Imperial College o 
science and technology which he has held since 1086 
Prof. J. R. Marrack (chemical pathology), on hi 
retirement from the chair of chemical pathology ai 
the London Hospital Medical College which he ha: 
held since 1984; Prof. J. A. 8. Ritson (mining), ot 
his retirement fram the chair of mining at the Im 
College of Science and Technology which he has helc 
since 1985; Bir George Thomson (physics), on hii 
retirement from the chair of physics at the Imperia 
College of Science and Technology which he has helc 
since 1980. 

The following other titles in the University haw 
been conferred: reader in p osy on Dr 
J. W. Fairbairn, in respect of the held by hin 
at the School of Pharmacy ; essor of pharma 


cology and ios on Dr. C. A. Keele, 1n respec 
of the held by him at the Middlesex Hoepite 
Medi School; reader in biochemistry on Dr 


William Klyne, in of the post held by him a 
the Postgraduate Medical School of London ; reade 
in bacteriology on Mr. B. W. Lacey, 1n respect of th: 
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2055 held by him at Westminster Medical School ; 
5rofeseor of chemical pathology on Mr. N. H. Martin, 
n respect of the post held by him at St. George's 
Hospital Medical School; reader in morbid anatomy 
jn Mr. A. D. Morgan, in respect of the post held by 
aim at Westminster Medical School; reader in 
structural geology on Dr. Gilbert Wilson, in reapect 
of the post held by him at the Imperial College of 
3cience and Technology ; degree of doctor of science 
on F. H. Burstall, P. C. C. Garnham, T. C. S. Morrison- 
Scott, Prof. Joseph Rotblat, D. B. Scott and Prof. 
P. E. Vernon. 


Centrifuges and pH Meters 

As a result of suggestions that existing models of 
centrifuges and pH meters have various and consider- 
able disadvantages, the Institute of Fie is making 
a survey of the views of biologists on the desirable 
qualities of such instruments. It is hoped that the 
information obtained will enable the Institute to 
make constructive oe eter to manufacturers and 
will provide guidance for intending purchasers. Copies 
of questionnaires, one on centrifuges, the other on 
pH meters, may be obtained from the General 
Secretary, Institute of Biology, Tavistock House 
South, Tavistock Square, London, W.C.1. 


Clayton Awards for 1952 of the Institution of 
Mechanical Engineers 


UNDER the terms of the Clayton Bequest, the 
Institution of Mechanical Engineers has made the 
follo awards for 1952 for special experience, 

uate studies or research in mechanical 
engineering, the amounts totalling about £5,200 in 
value. Clayton Fellowships : B. J. Beale (Guildford), 
J. R. Botterill (Harrogate), F. J. Feltoe (Port Talbot), 
E. J. Forster (Bromley), P. M. Moreton (Whitchurch), 
C. E. H. Morris (Swansea), D. J. Myles (Arbroath), 
H. Naylor (Shipley), J. R. Willetts (Birmingham), 
R. G. Woolacott (London). Olayton Grants: C. K. 
Gulland (London), J. R. Plant (Burnley), J. L. 
Raynes (Bournemouth), T. F. Roylance (Allenton). 


Institute of Metal Finishing : Endowment of New 
Awards 
Tux Council of the Institute of Metal Finishing has 
recently approved the establishment of the following 
awards.  Hothersall Memorial Medal and Lecture : 
The Mond Nickel Company, Ltd., has endowed the 
annual award of a palladrum medal (with which will 
be associated a sum of £50) for an initial period of 
seven years, in memory of the late Mr. A. W. 
Hothersall ; the Council of the Institute will choose 
the recipient, who will then be asked to deliver a 
lecture. Johnson Matthey Silver Medal : This Medal. 
which has been endowed by Johnson Matthey and 
Co., Ltd., will be awarded annually, or at such times - 
88 may be decided by the Council, for the best paper 
presented to the Institute on the deposition of 
porous metals. Westénghouse Brake and Signal Oo., 
, Prize: An award for the best publication 
appeanng in the Journal of the Institute, which, in 
the opinion of the Publications Committee, shows 
the most valuable advance in the science or practice 
of electrochemistry in general and electrodeposition 
in particular, has been endowed by the Westinghouse 
Brake and Signal Co., Ltd., for a preliminary period 
of seven years; it will amount to £25 annually and 
will consist mainly of a selection of books. the 
case of the last two awards, both members and non- 
members of the Institute are equally eligible, and 
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papers ahould be submitted direct to the Instituto 
at 82 Great Ormond Street, London, W.C.1. 


International Astronomical Union: General 


Assembly at Rome 

Tu eighth General Assembly of the International 
Astronomical Union will be held in Rome during 
Septamber 4-13. The maugural ceremony will take 
place in the Campidoglio, in the Hall of the Orazi 
and Curiazi, and other sessions will be in the Univer- 
sity of Rome and near by in the building of tho 
Italian National Research Council. Besides tho 
various Commission meetings, the programme will 
include three symposia on stellar evolution, astronom- 
ical instruments and the astrometry of faint stars, 
ively. In addition, excursions will be made to 
the Castelli Romani, with & stop at Castel Gandolfo 
for visiting the Vatican Observatory, and to tho 
archpological excavations at Ostia Antica. Non- 
members of the International Astronomical s 
ma; icipate in the Congress on payment ol & 
foe f 8,000 lire. Further mformation can be obtained 
from the assistant secretary-general of the Union, 
Prof. P. Th. Oosterhoff, Leyden Observatory, Tha 

Netherlands, 


Beta- and Gamma-Ray Radioactivity t Conference 
In Amsterdam 


A CONFERENCE on beta- and gamma-ray radio- 
activity, which has been organized by the Netherlands 
Physical Society with the support of the International 
Union of Pure and Applied Physica and of Unesco, 
wil be held in Amsterdam during September 1 6 
under the presidency of Prof. G. J. Sizoo. Tho 
conference will be open to all nationalities and will 
consist of invited papers of about forty-five minutes 
in duration, and short communications, to be given 
by guesta or visitora, of about fifteen minutes in 
duration. The principal sessions and headquarters 
of the conference will be at the Koninklijk Instituut 
voor de Tropen, Mauritekade 63, Amsterdam-O ; the: 
sectional meeting on the Monday afternoon will be- 
held in the Vrije Universiteit, de Lairessestraat 174, 
and those on Wednesday and Friday afternoons im 
the physical laboratories, Plantage Muidergracht 4-6. 
All the lectures will be published in a special issue 
of Physica. Further information regarding the con- 
ference can be obtained from Prof. J. de Boer, 
Bunsenstraat 98, Amsterdam-O, 


Announcements 


WE regret to announce the death on August 5 
of Sir Jack Drummond, F.R.S., director of research 
to Boota Pure Drug Co., Ltd., and of Lady Drummond, 
both well known for their work on human nutrition. 


ProF. PAUL Karrer, professor of organic and 
practical chemistry in the University of Zurich, has 
been elected a foreign associate of the Paris Academy 
of Sciences in succession to the late Sir Charles 
Sherrington ; Prof. Maurice Fréchet, honorary pro- 
fessor in the Faculty of Sciences, University of Paris, 
has been elected correspondant for the Geometry 
Section of the Academy 1n succession to the late Prof. 
G. Castelnuovo. 


Dr. 8. KnarsHwA has been appointed deputy 
director of the Council of Scientific and Industrial 
Research, New Delhi, on the expiry of his term of 
office as Scientific Liaison Officer for India in Great 
Britain. 
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PROSPECTING BY GEOPHYSICAL METHODS 


T European Association of Exploration Geo- 
physicists held its second meeting at Manson 
House, London, during May 32 and 28. About 
ninety members and visitors attended, half of wham 
came from abroad. The Society of Exploration 
Geophysicista of the U.S.A., with which the Associs- 
tion has close ties, was represented by its official 
delegate, Dr. Alexander Wolf, of Houston, Texas, 
and the chair was taken, in turn, by the president, 
Mr. van Weelden (Netherlands), and Mr. G. Weatby, 
president of the Sei h Service Corporation of 
the U.8.A. Nine ical papers from France, 
Germany and Great Britain were presented. Four 
of these related to seismic ing, three 
mainly to gravity and two to the telluric current 


method. 

In & paper presented by Mr. H. Linseer (Germany) 
ile nahot ateracted do explain, in weenie mate 
illustrated by diagrams, the mechanisms of & seiamic 
explosion, and to decide which phases of the explosion 
contribute to the seismio propagated. His 
investigations were ported experiments, and 
he has come to the ra surprising conclusion that 
no perceptible ground motion is set up by & rare- 
faction wave following the initial compressional 
impulse. The latter creates a zone of deformation 
within which the rock medium is streesed beyond the 
elastic limit and compressed: and apparently this 
zone assumes & permanent set which withstands the 
Tarefaction rebound. 

The elgnificance of diffraction in the detection and 
mapping of faults waa the subject of a paper by Mr. 
T. Koy (Germany). By theoretical treatment and 
fleld observations, Mr. Krey has demonstrated that 
the overlapping on a seiamic record of reflexions from 
& faulted is not necessarily due to thrust faulting 
or, in the case of a normal fault, 8 difference in dip 
of the bed on either side of the fault: it can be due 
to the effect of diffraction at the edges of the faulted 
bed. The attenuation of the energy of the diffracted 
waves with distance from the fault is gradual, and 
makes precise location of the fault a difficult problem. 
When employing the customary in tion tech- 
nique, the error involved could be of the order of 
hundreds of feet, and depends on the depth of the 
reflecting bed and the signal-to-noise ratio of the 
seismic ing. Errors may also result in the 
determination of dip. 

In stressing the importance of this , Dr. A. 


ve eee that the practical implications of 

i waves in seismic prospecting were not 
fully appreciated. He had been able to register them 
a oa geophones connected in opposition and 
P 200-300 ft. apart. With such an arrangement 
the normal reflexions would not be recorded; but 
waves diffracted at a fault would arrive at the two 
geophones out of phase and would be registered. In 
this way he had successfully located faults in the 
United States. 

Mr. J. Goguel (France) described a ial alide-rule 
which he has developed for the rapid determination 
of the depths of a series of refracting beds, with amall 
dip, from the observed time-curve. The design of the 
slide-rule is based on the ‘intercept time’ method of 
dépth calculation and, when adjusted for the velocity 


values determined from the time curve, it furnishes 
directly the cosine factors which are required in the 
depth formule. 

ratory investigations on the variation of the 
elastic constants of rocks with were 
described by Prof. J. M. Bruckahaw and Mr. P. O. 
Mahanta (Great Britain). It is an established fact 
that there is an appreciable difference (up to 20 per 
cent) between the statically determined elastic 
modulus and the effective value at high frequencies, 
end the experiments described were designed chiefly 
to secure further information on this change. 
American investigators have demonstrated that no 

i&ble ahange occurs over the frequency-range 
140-4,500 ò./s., and the’authors’ investigations were 
oe confined to a lower region, between 40 and 
120 o./s. ( $ 

Measurements made on six different rock specimens 
exhibited & gradual increase of Young's modulus with 
frequency, but the total increase over the frequency- 
range employed was only 2-1—2-6 per cent. The trend 
of the curves suggested that conmderably greater 
bhanges could be anticipated below 40 oc./g. The 
authors made use of the results to demonstrate the 
magnitude of the internal dissipation of energy over 
the frequenoy-range considered and were able, also, 
to show that the influence of dispersion in seismic 
prospecting is unlikely to cause appreciable error in 
the interpretation. of fleld seismograms. ; 

Much attention Kas been paid in recent years to 
the problem of securing the maximum information 
from gravimeter observations by devising improved 
methods of removing the effect of the ‘regional 
anomaly’. Papers relating to this problem were 
presented by Dr. O. (Germany) and Dr. 
V. Baranov (France). 

The former deecribed a development of the ‘second 
derivative’ method of interpretation originally pub- 
lished T. A. Elkins! Dr. Rosenbach explained 
that ins's formula, while applying quite satis- 
factorily to deep-seated structures which give rise to 
low fluctuations of the second derivative at surface. 
cannot handle adequately the more extreme varis- 
tions of the second derivative which result from 
density anomalies at shallower depths. The new 
approach which he described is to expand the gravity 
values at suitably spaced points on concentric circles 
as series in Gp (the gravity at the centre) and ita 
derivatives. By combining seta of these series he has 
derived practical formule which furnish a very close 
approximation to the theoretical curve for the second 
derivative. i 

Dr. V. Baranov præented an interestmg analytical 
method of determining the regional anomaly. The 

roblem in practice ia to divide the Bouguer anomaly, 
distr, AR E , BR - A, R being 
the regional anomaly and A the sum of the residual 
anomalies. The isogals which define the regional 
gravity anomaly should exhibit only slight curvature 
and should be fairly regularly spaced. Dr. Baranov 
therefore assumes that the anomaly can be expressed 
as an analytical function which may be expanded in 
& power series, and he neglecta terms beyond those 
of the second or third degree. In order to determine 
the coefficients of this function, he utilizes the can- 
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ition that the residual anomalies, A, have only & 
rary limited influence, which implies that the integral 


y= ff (B — mr ae dy, 


;ver the area within which the regional anomaly w 
equired, is à minimum. A complete deeoription of 
ihe method was presented, and illustrated by practical 
xxamples. 

The discussion which followed these two papers on 
rravity was very lively, and some speakers, led by 
Prof. Vening Meinez, expressed their doubts of the 
real practical value of the various methods which 
attempt to eliminate the ‘regional effect’ from the 
Bouguer picture. Dr. Rosenbach; in his reply, 
xmphaaired the importance of an appreciation of the 
xale of the problem in gravity prospecting. It must 
5e realized that a very close network of stations is 
adopted, and that the modern gravimeter can be read 
with an accuracy of at least 0-1 milli 

Prof. K. Jung (Germany) deeori two elegant 
geometrical constructions for determining the 
approximate positions of buried bodies of simple 
form from their vity or magnetic anomalies. He 
explained that constructions were developed 
for use eee and others with & restricted 
mathemati background who require to assess 
roughly the resulta of a physical survey. He 
described also a simple mathematical development of 
Nettleton’s method of determining near-surface 
densities from & series of gravity observations along 
a profile over a topographical feature. 

The tellurio current method of prospecting has been 
developed and used with considerable success by 
French geophysicista. A paper by Mr. M. Mainguy 
and Mr. A. Grepin (Franoe), describing some practical 
examples of interpretation of tellurio maps obtained 
in Languedoc (south-east France), was written from 
the point of view of a geologist, and was therefore of 
particular interest. The resulta of telluric surveys in 
the Beziers and Alés-Maruójols basins and the Lunel 
area were described, and compared with gravity and 
seismic investigations in the same areas. 

The outstanding feature of this particular 
physioal work is that, in general, the tellurio eae 
bas apparently furnished more detailed and accurate 
information than any other method. In the case of 
the Aléa—-Maruéjols survey, the resulta of the telluric 
observations contradicted to & considerable extent 
the prevailing geological ideas and the findings of 
other geophysical methods ; but subsequent drilling 
evidence confirmed the accuracy of the tellurio 
interpretation and resulted in the disoovery of oil. 
In the Beriers basin the tellurio results agreed quite 
well with the gravity findings, but, in cammon with 
the seismic work, the method was unable to secure 
deteil from the depths required. The survey in the 
Lunel area was very difficult to interpret, but despite 
this the tellurio method appears to be the most 
promising one to employ. 

Mr. G. Kunetz (France) dealt with the problem of 
eliminating the effect on tellurio observations of stray 
earth currents omginating from installations such as 
electric railways, tramway systems, etc. For surveys 
where the source of disturbance is, say, a large 
mdustrial town at & considerable distance, it is 
possible to represent the disturbing fleld approx- 
imately by & function the parameters of which can be 
determined expermnentally. A ‘regional anomaly’ 
map oan thus be produced. Where the disturbing 
source, or sources, are in the immediate proximity, 
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and the parasitic currents are liable to violent 
fluctuations, much more laborious methods are 
required, involving numerous fleld measurcments. It 
speaks highly of the work of our French colleagues 
that it has been found possible to produce telluric 
maps of practical value in such difficult ciroumstances. 
D. T. GznuArms-JONES 


1 Geophysics, 16, 1, 29 (1081). 


CONFERENCE ON FERTILITY 


E E moientiflo proceedings of the third annual 
Conference on Fertility, held by the Socicty 
for the Study of Fertility in London during June 
27 and 28, were opened by Dr. Carl G. Hartman 
(United States), who presented formidable evidence 
for the theory of germ-plasm defect as a major 
cause of fotal wastage. His early studies on 
the aplacental deviate in which he found some 
10 per cent of all the developing eggs to be grossly 
faulty, led him to favour the view put forward by 
Streeter—that eurly death of the embryo was due 
mainly to defective germ plasm—rather than the 
older idea of Mall that implantational defecta wore 
chiefly responsible. Later studies on mouse egga, 
using intra-vital staining techniques, supported the 
same view by demonstrating, in many instances, dead 
and living blastomeres within the same zygote. He 
referred also to the recent studies by Hertig and 
Rook of early human ova; in none of the cases 
where these were abnormal did the authors find 
any evidence of endometrial deficiencies, although 
Dr. Hartman admitted that Hughes haa claimed that 
& lack of a glycogen could be demonstrated in the 
endometrium in some oases of early abortion. 
Prof. S. A. Asdell (United States) gave a provoca- 
tive oontnbution on the effect of intelligence upon 
fertility, basing his conclusions on & study of the 
pedigrees of royal houses. Although the assessment 
of ‘intelligence’ was made as objective as possible, he 
admitted the possibility of many sources of error. 
Nevertheless, with the exception of genius, which 
appears to make its own laws, definite correlations 
appeared to exist, many of which were contrary to 
popular beliefs. Thus, although the incidence of 
inbreeding decreased with rising intelligence, the 
proportion of childless marriages was highest with 
least intelligence and smallest with average intolli- 
gence, and the number of children in the family was 
highest with average intelligence. It seemed that 
Nature favoured the average in intelligence, as in 
most other biological attributes. Another finding was 
that, contrary to Galton’s view, the families of only 
children of high intelligence (judges who had been 
elevated to the peerage in Stuart and Georgian times) 
tended to be large, averaging five to six offspring. 
Naturally, this paper evoked lively discussion. 
Prof. 8. Zuckerman (Birmingham) reviewed the 
cellular components of the ovary, particularly from 
the point of view of their plasticity. He referred to 
his own recent work, which leads him to conclude 
that, ın the rat at least, no formation of new oocytes 
from the germinal epithelium occurs in the adult. 
He considers the function of the germinal epithelium 
to be mainly protective; ib is highly phagocytic 
and resilient, continually changing in size and shape 
as follicles mature and corpora lutea develop and 
regress. Ho stressed its sensitivity to trauma, to 
whioh it responds vigorously by the formation of 
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ingrowths and outgrowths. The other highly plastic 
element of the ovary is the theca interna oell, which 
transforms from a fibroblastic cell mto an epithelioid 
secreting cell, hrtemizes to become—very likely—the 
only functional endocrine element of the corpus 
luteum, and finally can become transformed back 
into a fibroblastic structure. 

Dr. Henri Bayle (Paris) discussed spermatophagia 
in the human epididymis in cases of exourrent duct 
obstruction and showed slides of spermatorrhage— 
rupture of the epididymal tubules through exocemve 
internal pressure, with outflow of spermatozoa into 
the peritubular leading to oblrteration of the 
epididymal . He then demonstrated his film 
showing the operative technique of ididymo- 
stamy; the beauty and lucidity of this flhlm are 
beyond description. Dr. Bayle does not perform 
testicular biopay first, but prefers to incise the head 
of the epididymis after having mobilized the testicle ; 
if movi spermatozoa are seen in the epididymal 
fluid, he proceeds with the operation, provided 
patency of the vas deferens can be demonstrated. He 
uses seven sutures of fine tantalum wire to anastomose 
the vas to the epididymis. Delicacy of touch and the 
avoidance of trauma are the prime inites of 
success in this difficult operation. Out of 148 casea 
explored surgically, anastomosis was found impos- 
sible in thirty caseg, and in & further six congenital 
absence of the vas was discovered. Vaso-epididymo- 
stomy was performed bilaterally in sixty cases, and 
unilaterally in forty-five; in & further four cases 
anastomosis of the vas deferens direct to the testicles 
was attempted. Of sixty-five surgically sati 
cases, the ia was cured in forty-five 
(68 per cent), twenty of these men producing in all 
thirty-two children. This rate of success, of course, 
is far better than any other surgeon has achieved.. 

The morning of June 28 was devoted to a sym- 


Poslum on spermatozoan morphology; this was‘ 


opened by Prof. L. Harvey (Exeter), who gave a 
review of togeneais and spermateliosisa. The 
National Institute for Medical Research team of 
workers (0. F. Challice, P. E. Lake, E. J. C. Polge 
and J. Smiles) reported ultra-violet microscopy 
studies on living fowl germ cels and electrón- 
microscope studies of mouse and rabbit spermatozoa. 
They showed how the Golgi zane of the fowl spermatid 
developed into the acrosome. The tail fllament waa 
found to be motile from the earliest stage, the tail 
granule bemg the source of motility. Chromosome 
material aggregates, becoming a homogeneous mass 
within the nuclear membrane. It then elongates, 
later to shrink, leaving behind a free portion of the 
nuclear membrane, thus forming the manchette which 
later forms a rigid tube around the first part of the 
tail. Considerable advances in our knowledge of the 
morphol of rabbib and mouse spermatozoa have 
been afforded by the technique developed by these 
workers of cutting sections 0-2 » thick followed by 
electron microscopy. There is strong evidence for a 
double spiral structure of the mid-piece and tail 
around the axial filament, all within a flne outer 
membrane. The axial filament contains nine fibrils 
arranged circularly-around & central one, and there 


eppears to be a flange running lengthwise down the 


Mr. Geoffrey Grigg (Cambridge) also contributed 
electron-thicroscope studies on fowl spermatoroe, his 
findings being mainly in agreement with those of the 
previous speakers. The apical cap dissolves in dis- 

tilled water, leaving the apical spine partly embedded 


NATURE 


August 9, 1952 VoL. 170 


in the head. He has regularly found eleven fibrils ir 
the axial fllament——two central and nine outer. Ther 
seems to be an inner core to each fibril which is more 
elastic and more resistant to tryptic digestion thar 
the surrounding material. Dr. Bayle showed electron. 


microscope photographs of human spermatozoa. Dr. 
John M. (United States) discussed spermatoroan 
morphol in relation to human fertility and, as s 


of his large-scale studies, he has come to the 
conclusion that .little correlation between sperm 
morphol and fertility can be discovered ‘in the 
human. Poor morphology is commonly associated 
With poor motility—which has a,very definite bearing 
on fertility—but otherwise, provided the sperm 
density exceeds 20 millions per’ ml. and the per- 
oentage of active cella 1s not much below 40, fertility 
seems to depend mainly upon the quality of sperm 
motion. : 

Dr. John Wilkinson (Exeter) described the effecta 
of aspermy virus upon nuclear behaviour in solan- 
aceous plants. In the pollen and embryo sac mother 
cells, the pachytene threads become disorganized in 
the prophase of meiosis and the nucleoli are multi- 

ied, Boras of the chromosomes fail to pair, leaving 
ind univalents at metaphase and anaphase. This 
probably accounts for the 25 cent diminution in 
seed production shown by affected plante. It was 
suggested that a competition may exist between the 
virus and the chromonematal material of the chromo- 
somes for riboee-nucleio acid. Mrs. C. Harvey 
(Exeter) said she had made similar observations on 
testicular biopsy material from subfertile men, having 
also noted of the chromonemata at prophase 
and loose and lagging chromosomes at metaphase and 
ee This seemed to suggest a possible viral 
etiology for some cases of human male infertility. 

In the last two papers, Dr. F. X. Gasser (United 
States) showed that the rate of fructolyais in seminal 
fluid is better correlated with the breeding efficiency 
of bulls than the conventional criteria of seminal 
analysis, and Dr. E. W. Macmillan (Liverpool) 
described the vascular pattern of the epididymis in 
the rat and the sequence of changes in the epididymis 
and testis followmg interruption of the superior 

ididymal and accessory capital arteries; the vasa 
atfaran tin became packed with spermatozoa, which 
led to their gross enlargement and to severe degener- 
ative changes within the testis, while the caput 

ididymis underwent necrobiosis ' followed by 
obliterative fibrosis. 


EMULSIONS AND FILMS 
SYMPOSIUM AT SHEFFIELD 


HE British Society of Rheology organized a 
symposium on “Emulsions and Films” which 
was held in the University of Sheffleld during March 
28-29. All the papers were followed by discussion, 
and on the second day the meeting visited the 
chemistry laboratories of the University and inspected 
the tus used by the speakers at the meeting. 
In the first paper, Dr. A. 8. C. Lawrence pointed 
out that emulsions are always placed in a separate 
category of colloids as liquid-in-liquid systems—a 
classification to which objection can be made on two 
grounds : the fact that the liquid state of the disperse 
pou REA peer Cp cn. by whaling ie di go 


tal importance (it is not even true for 
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isperaions of true colloidal size, that ig, oil hydrosols 
rhioh are typical hydrophobic systems) ; and it has 
istraoted attention from the really basic oriteria— 
amely, that, although hydrophobic, very high con- 
entrations (74 per cant) of the disperse phase are 
easily attained, and the particle size is much larger 
han in all other hydrophobic colloidal solutions. 
tmuleions are not, strictly, colloids at all; they are 
paque, and sedimentation, as creaming, is one of 
heir most distinctive properties. They belong, in 
act, to the neglected class of protected colloids. 

It has become accepted that the stability of 
mulsions is due to the lowering of the free surface 
nergy of the system by adsorption of surface-active 
peal fying agent and that interfacial tension is a 
coagulating tendency’. This error of identifying the 
»otential reduction of free energy with the driving 
foroe causing the reduction is one against which 
studenta learning thermodynamics are warned year 
after year. In any case, a lowering of the free surface 
anergy can reduce only potential instability and 
annot give an absolute stability : even if this thermo- 
lynamio quantity were the driving force in coagula- 
tion, reduction to zero would be required to give 
absolute stability. This, however, ia the condition 
for miscibility of the two phases, and it is also a 
characteristic of emulsions that there is some residual 
interfacial surface tension which is responsible for 
the spherical shape of the aes of the disperse 
phase. The emulsifying agent should be regarded as 
an energy barrier which is needed, as in all hydro- 
phobic systema, to prevent aggregation or coalescence 
of particles subsequent to collisions due to their 
Brownian motion. The action of the energy barrier 
is to prevent coalescence following collision ; it has 
no effect upon colision frequency. The mean 
Brownian ooity depends upon T and inversely 
upon 7—that is, the viacoaity of the continuous 
and not that of the whole emulsion, which 1s ys 
I r, usually by & large factor. Collision frequency 
will be highly dependent upon concentration obviously 
as a function of the cube root of it, since it is dependent 
upon the mean distance of separation of the droplets, 
all other factors being the same. Creaming will always 
increase collision frequency because it reduces the 
mean seperation distance. For fine dispersions, 
Brownian motion is the rate-determining factor in 
the collision process. but, as particle mire increases, 
sedimentation becomes y the rate-determ- 
mung factor. Every chemist has the opportunity 
of seeing this transition every time he has done an 
ether extraction. This kinetic picture must be 
extended because there will be a Maxwell distribution 
of Brownian velocities, and the number with sufficient 
energy to overcome the energy barrier to coalescence, 
E, will be given by the usual n/n, — exp(— EE: 
‘Stability’ means that n/n, is vanishingly 

Surface tension has no place in this scheme; it 
determines the work to be done in dividing the 
disperse phase; it has nothing to do with the 
atability of emulsions. Adsorption of the emulsifying 
agent to the interface requires that ib must lower the 
interfacial tension, but this lowering need not be 
large. It could be said that surface tension is involved 
in the coalescence stage in breaking: mince, however, 
the first step in coalescence must involve an increase 
of the surface area of two spherical drops, ıt would 
appear that high interfacial tension will resist this 
step while a low value favours it and, therefore, 
instability—again, this is the oppoaite to the accepted 
view that low interfacial tension favours stability. 
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The energy barrier provided by the emulsifying 
layer may be electrical, mechanical or due to surface 
tension. The last-named class consists of powders 
acting by a differential wetting-angle with the two 
phases. Amphipathic substances which are also 
ionized may be good emulsiflers but some are not. It 
therefore seems that some other property ia con- 
cerned, and Dr. Lawrence suggested that this is 
viscosity ; either a high two-dimensional y or & 
plasticity. It is likely, but not proved, that objection 
may be made against rigidity in the sense that, when 
such & layer is fractured, it oannot spread again to 
close a gap. Dr. Lawrence's emulsions of sea water in 
fuel oil are a case in which very high surface viscoaity, 
without & charge and with very alight 
activity, is responsible for stability. 

The work carried out in Sheffield which Dr. 
Lawrence reported to the meeting is besed upon the 
following idea. The viscosity of the continuous 
medium may be increased and therefore reduce 5 
and, therefore, collision frequency, but this is only & 
reduction: it cannot give absolute stability m a 
liquid system. The high and anomalous viscosity of 
an emulsion of 50 per cent or more oil in soap solution 
is an indication of the surface viscosity of the 
emulsifying layer: laminar flow requires droplets to 
slip between their neighbours and, to do ao, they 
must be distorted into ellipsoids; if, after passing, 
they relax to spheres before the next passage, the 
work used in deforming them will be dissipated as & 
micro-turbulence of the liquid medium associated 
with the flow of the droplet, and non-Newtonian flow 
will result. One i iate result is that the extent 
of the anomalous viscosity will be proportional to 
the surface area of the drops; that is, inversely 
proportional to their diameter. Direct measurements 
have been made of the surface viscosity and plasticity 
of solutions of soaps with various polar groups. 

Other researches in p at Sheffield are an 
investigation of the kinetics of coagulation using 
micro-photographic recording with phase-contrast 
objeotrves—no method exists for assesaing the 
stability of emulsions other than counts of particle 
size. Bome lees laborious method is urgently needed 
and is under consideration. [¢ potentials are also 
being studied, and a drop-proflle apparatus is boing 
used for measuring interfacial tenmons, especially 
when small. The work 1s being extended to the 
action of complexes of soap plus a molecule containing 
a polar group such as carboxyl, hydroxyl or amine. 

The present views upon which the work is pro- 
ceeding are fourfold: that beat emulsifying efficiency 
requires the closest packing of the soap molecules at 
the interface; that soaps alone are not the best 
emulsifiers (carboxylates are an apparent exception 
because the acid soap is the useful agent); that 
closest packing and maximum efficiency are provided 
by complexes of soaps (of all sorts) and moleoules 
containing & hydrocarbon chain of not less than six 
normal carbon atoms and a polar group such as 
hydroxyl, carboxyl or amine; and that these com- 
ae at sufficient concentration in bulk, are all 
iquid crystalline of the smectic type. 

Mr. E. Rothwell (University of Sheffleld and 
Imperial Chemical Industries, Ltd., Ardear) reviewed 
the work of Hatschek and Sibree and tho later 
empirical relations between ņ and concentration 
proposed by Richardson, Broughton and Squires and 
by Goodeve. He then mentioned the work of Ross, 
Lyttleton and Traxler and of Richardson upon the 
effect of particle size upon 7. He described his own 
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experimental work with particular reference to the 
. effecta of the ing-density in the emulsifying 
layer, to the effect of particle size and to the com- 
` position of the soap adsorbed at the interface. 7 was 
` inversely proportional to particle size diameter for a 
given physical state of the emulsifler layer. For a 
of area per molecule adsorbed—that is, viscosity 
increases with. oe ee density, and there- 
fore with fall of in ial tension. This proves that 
the work done in flow in deforming droplets is not 
work done against y, gince that would require 7 to 
a tian Se ee ee spe ing 
the work must therefore be done against a surface 
viscoarty, plasticity or elasticity. In agreement with 
Hatechek, it was found that, at very low rates of 
shear, 7 is independent of rate of shear Seis sree 
with a complete relaxation of droplets 
successive distortion; 7 then falls with morease of 
rate of shear but becomes constant agam at high 
values corresponding with permanent distortion 
during flow. 

The next speaker, Mr. B. C. Blakey (University of 
Sheffield), described measurementa of the surface 
viscosity of soap solutions by the oscillating bob 
method. Sodium carboxylates, sodium alkyl sulphates 
and kationio soaps all have a high surface viscosity 
which is non-Newtonian except in the n-alkyl sul- 
phates: the kationic soape developed surface 
viscosity only òn standing. The minimum concen- 
tration for appearance of surface viscosity is well 
below the critical concentration : in the carboxylate 
series, 7 rises with increase of cham length at 20° C. 
Sodium soaps have a higher value than that for 
potassium oo unds. The effect is very large ; for 
solutions of ium cetyl sulphate the viscous drag 
on the bob due to the surface viscosity is equivalent 
to an immersion in water of the bob of 2-5 in. 

The greatest care needs to be taken to exclude 
impurities even in very minute concentrations, and 
fractionation by frothing is especially valuable as & 
check. The addition of fatty acid to a carboxylate 
soap causes surface viscosity to appear at lower 
concentration than for the soap alone ; but alkali has 
the opposite effect, which suggesta that the surface 

ies is acid soap. Alkyl trimethylammonium soaps 
owed & pronounced maximum at the critical oon- 
centration, the most obvious explanation of which 
was impurity which was solubilized at the higher 
concentrations. This has since been confirmed. A 
solution sufficiently pure to ahow no minimum in the 
surface tension concentration curve did give a 
maximum in the surface viscosity curve, and surface 
viscosity is therefore & more sensitive method for 
detection of small amounts of impurity than is 
surface tension. The sodium alkyl sulphates show 
Newtonian surface and interfacial viscosities when 
pure, but anomalous when not rigorously purnfled. 

Work on solubilization of substances such aa 
alcohols and fatty acids upon soaps waa described by 
Mr. A. J. Hyde (Univermty of Sheffield). This 
differa from solubilization of hydrocarbons m two 
fundamental respects : the inert substance in excess 
passes to emulsion, the polar addition, as soon as 
excess is added, se ies with the soap as a liquid 
layer, the other bemg water, and the soap additive 
complex becomes oleophilic; at sufficient concen- 
tration and with a longer hydrocarbon chaim in the 
additive, liquid crystals of the smectic layer type are 
always formed. The texture of the smectic phase 
varies with the composition giving either anisotropic 
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spherulites; Dupin’s cyolidee or myelinio figures. Thi 
last are usually of the normal curved form, bu: 
occagionally have sharp angles as if simulating 
crystals. The general scheme seems to be: 


spherical micelle in gosp solution +.additive + 
smectic layer complex 


With lees hydrophobic additive, for example, benzyl 
alcohol, considerable further lowering of surfac 
tension occurs, paralleled by charges of electroa 
conductivity. This lowering of surface tension musi 
mean closer packing in the adsorbed flim. With thea 
more hydrophilic complexes, emulsification does noi 
take place. 

In a theoretical paper on the rheological behaviow 
of an emulsion, Dr. J. G. Oldroyd (Research Labor- 
atory, Oourtaulds, Ltd., Maidenhead) described how 
& finite interfacial tension between the two phasce 
must give rise to elastic aa well as viscous properties, 
since it provides a force tending to restore each 
deformed droplet of the disperse phase to ita origina] 
spherical form. On the assumption that the droplet 
size is sufficiently small and uniform, an equation of 
state for a dilute emulsion subjected.to small rates 
of strain was derived in the form of a linear relation 
between streas, rate of change of streas, rate of 
strain, and rate of change of rate of strain. The three 
constanta in the equation were expressed in terms of 
the viscosities of the two phases, the interfacial 
tension and the volume concentration. The predicted 
effect of introducing a stabilizer would be principally 
to morease the relaxation time and retardation time 
of the system (by decreasing the interfacial tension) 
without changing the viscosity. But if hydro- 
dynamic slipping were poasible at the droplet 
boundaries due to the presence of a film of stabilizer, 
all three constants would be affected; preliminary 
calculations showed that it might be very difficult to 
detect slipping of this kind experimentally. 

A. B. C. LAWRENOR 


"SECOND SEMINAR FOR 
EUROPEAN SANITARY ENGINEERS 


T second seminar for European sanitary 
engineers, sponsored by the Italian Government, 
the Rockefeller Foundation and the United Nations 
World Health Organization, was held in Rome 
during November 1951; representatives from sixteen 
European countries a The report of this 
meeting, published by the World Health Organiza- 
tion*, contains a great deal of information, which 
has not hitherto been easily available, on sanitary 
conditions on the Continent. 

There was general agreament that there should be 
closer collaboration between sanitary engineers in 
different European countries. Many rivers, for 
example, flow through more than one country before 
reaching the sea, and it is clearly desirable that the 

i to them of polluting substances should be 
controlled m the common interest. The problems 
which arise in this kind of international planning are, 
of course, partly political, but are more likely to be 
solved if there is general agreement on the technical 
issues involved. At present the importance of the 

nig EEANN, 11-17 November 1961 E v-280 
nd. World Heaith Organization, 1952.) 
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profession of sanitary engineering differs a good deal 
from country to oountry, and there is no general 
agreement on what the basic training of a sanitary 
engineer should be. Generally, however, this training 
falls somewhere between the two extremes repre- 
sented by United States and British practice. In the 
former the student is trained in a university school 
of sanitary engineering, whereas in Great Britain the 
sanitary engineer is a man who is first trained in civil 
angineering and then specializes in the fleld of 
sanitation or public health. It may be mentioned, 
however, that in addition to a sanitary engineer thus 
defined, there are m Great Britain many men worlung 
in the fleld of sanitation whose basic training was in 
chemistry or biology and who are usually members 
of the Royal Sanitary Institute or the Institute of 
Sewage Purification, or who are professional associates 
of the Institution of Water Engineers. In this matter 
of training, there is probably no one best way, and 
the method found most efficient for any particular 
country will depend on the complexity and importance 
of the problems to be solved. 2 

There was general agreement at the seminar that 
the ultimate formation of an international association 
of sanitary engineers is desirable. Here it may be 
recalled that a somewhat mmilar body—the Inter- 
national Water Supply Association, formed in 1947— 
is flourishing strongly and is holding ite second con- 
gress in Paris this year. Some of the problems which 
would be encountered in introducing any standard- 
ization m sanitary matters in Europe were apparent 
in the discussion of a paper by Prof. U. A. Corti, of 
Switzerland, on the posaible development of inter- 
national standards for drinkmg water. Until recently 
there was general agreement on the more obvious 
standards required in & potable water—the absence, 
for example, of toxic metals and of pathogenic 
bacteria. It is clear, however, that if an attempt 
were made at present to lay down precise standards 
for all the minor constituents found in natural waters, 
or added dunng the course of treatment, a wide 
difference of opinion would be revealed. This is 
obvious, indeed, from the discussions which have 
followed recent proposals to add fluoride to water to 
reduce the incidence of dental decay. In any pro- 
2osal to develop mternational standards the first step 
would seem to be to introduce standard methods of 
shemical analysis and bacteriological examination, 
and this point was made by several speakers during 
che discussion. 

An important part of the Seminar was given up to 
ligcussions on the treatment and disposal of sewage, 
»&rticularly from single houses and small com- 
nunities. Installations of this kind, consisting usually 
of a septic tank and prota fllter, are in common 
186 ın some parts of the Continent and, to a small 
xtent, in rural districts in Great Britain. Although 
hey are one of the earliest types of treatment plant, 
urprisingly little is known about the principles on 
which their operation depends. This applies also to 
che disposal of the final effluent—which may contain 
sathogenio organisms by subsurface irrigation, and 
nuch more work on this subject 1s required. It may 
æ mentioned, for example, that in some parta of 
ireab Britain lack of knowledge of the movement of 
iquids underground, and of the removal of bacteria 
rom them in pessing through various formations, 
imite the disposal of household refuse by controlled 
ipping in abandoned gravel pits—a method which 
ias the advantage of being the chee: form of 
lisposal and of reclarming otherwise derelict land. 
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The seminar ooncluded with a very well-documented 
pe by Prof. M. Petrick, of Yugoslavia, on the 
utilization of night-sod and sewage sludge in agri- 
culture, a subject on which there is now & considerable 
amount of quantitative information. There was 
general agreement that the series of seminars for 
European sanitary engineers should be continued, 
and it has since been announced that the third will 
be held in Great Britain in October this year. 


BIOLOGICAL ASSESSMENT OF 
CHEMOTHERAPEUTICS 


TES Biological Methods Group of the Society of 
Public Analysts and Other Analytical Chemists 
held 1ts summer meeting in dia an during June 
12-13, at the invitation of the tors of Boota 
Pure Drug Co., Ltd. 

On June 12, the members of the Group visited tho 
Pharmacology and Bacteriology Divisions of tho 
Research Department, and the Bio-Assay Division 
of the Standards Department. In the Pharmacology 
Division demonstrations were given of the methoda 
used for examining new substances for chemo- 
therapeutic activity against the organisms of some 
tropical diseases, including amebiasis, leishmaniasis, 
schistosomiasis and trypanosomiasis. Particularly 
interesting waa the exhibit showing all stages of the 
life-cycle of Schistosoma mansoni, including ova, 
miracidia, cercaris and adult worms. A demon- 
stration was given of the value of the phase-contrast 
microecope for the examination of living, unstained 
Protozoa. 

A cartesian diver apparatus was shown in uso to 
measure the rates of oxygen uptake of amall numbers 
of Trypanosoma under various conditions. 
The apparatus was based on that first described by 
Linderstrem-Lang: it has been adapted for use at 
87° C., and to allow addition of substrates and 
inhibitors to the respiring organiams. 

The examination of compounds for anti-tumour 
activity was demonstrated. Transplanted tumoura 
such as the Walker carcinoma in rats and the mouse 
sarcoma 87 were shown, and the effect of the 
admmistration of such substances as nitrogen mustard 
and triethylene melamine on their development. 

Methods of assesament of pharmacodynamic 
activity in new compounds which were shown 
meluded the estimation of local ansethetio activity 
by a modifloation of the Bulbring-Wajda method, 
and the estimation of antihistamine and broncho- 
dilator activities by the inhibition of broncho- 
constriction produced in guinea pigs by the intra- 
venous injection of histamine and other broncho- 
constrictor agents. A demonstration was given of a 
possible method of aaeesaing cortisone-like activity 
by the inhibition of granuloma-formation around 
implanted cotton-wool pellets and other forcign 
bodies in the rat. 

Methods for examining acute and chronic systemic 
toxicity were demonstrated: a simple device was 
shown for dispensing drug-containing diet to mice in 
such a way that the’ daily consumption can be 
accurately measured. Several methods of assessing 
local toxicity and tissue damage were shown, including 
intradermal injection in guinea pigs, prolonged surface 
application to the shaved abdomen of mice under a 
fluid-tight cep, and the use of a small glass vacuum- 
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cup to extract histamine-oontaming tissue fluid 
through the skin of a rat immediately over the site 
of a subcutaneous injection of an irritant substance. 

In the Bacteriology Division, demonstrations were 
given of the various techniques used in the screening 
of new substances for poemble activity against 
bacteria, viruses, and pathogenic fungi. In the 
Tuberculosis Section, the animal room was shown m 
which mfeoted animals are maintained behind glase 
in & continuous current of air drawn into the room 
and expelled through filters. Laboratory demon- 
strations showed in vitro teste by the floating pellicle 
technique, and in vivo testa using guinea pigs and 
intracerebrally mfected mice, and the method of 
assesament of drug activity on the basis of gross 
pathology. Groups of lungs taken from tuberculous 
mice, treated with known drugs such as p-amino- 
salicylic acid, thiacetazone, streptomycin, isonico- 
tinic acid hydrazide, eto., were shown. 

In the Virus Section, the use of bacterio as a 
soreening virus was demonstrated. Methods with 
embryonated eggs for screening against mfluenza A 
and other viruses were ahown, and with chicks against 
the Rous sarcoma virus. In the General Chemo- 
therapy Section, a demonstration was given of an 
én vivo test in mice for-the assessment of delay 
activity in penioillm preparations. 

The Antibiotic Section showed the types of small- 
scale fermenters used for the experimental study of 
antibiotic production by new mutants of Penioilloum T 
chrysogenum or by newly isolated organisms. These 
included revolving tubes, shaker flasks, and larger 
fermenters. Methods of isolation and study of new 
o i were displayed, as also were the bio- 
chemioal studies carried out on the cultures during 
fermentations. 

In the Bio-Assay Division, demonstrations moluded 
the assay of routine batches of insulin using the mouse 
convulsion method, and the determination of the 
delay activity exhibited by protamme sino insulin in 
rabbita. The use of thermocouples for the determin- 
ation of the rectal temperature of rabbita in pyrogen 
testa was shown. Other exhibits included the 
sulphated ox blood method of heparin'aseay, the rat 
‘line teat’ technique for the estimation of Vitamin D 
and the standardization of posterior pituitary extract 
using the isolated uterus of the guinea pig. 

On June 18 the Group visited the Veterinary Science 
Division at Thurgarton Priory. Demonstrations were 
piron of the symptomatology and pathology of 

lackhead infection in turkeys, and methods of 
producing infection artifloially were discussed : the 
use of artificially infected poults for drug assessment ^ 
was described. Methods employed for the evaluation 
of new drugs against the common helminth parasites 
of domestic animals moluded a simple in vivo 
screening method using the free-living nematode 
Turbatriz aceti, cultured in serial dilutions of the 
Te ette E of work on Johnes disease in 
cattle included pathological specimens showing 
‘massive infection of the tissues. A brief account of 
the naturally occurring disease was given, and 
attempta at treatment with streptomycin and 
thiacetazone were described. A biochemical study of 
the digestive metabolism of ruminants was discussed. 
The changes which ocour in the leucocyte picture and 
in certain blood constituents of the ewe in late 
described, and their possible relation 


account was given of a method of field evaluation of 
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sheep dips, in which an attractant solution is applied 
to the akin and wool of sheep at intervals after dipping, 
and the efficiency determined by the effect on blow- 
flies attempting to oviposit on the wool. 
Demonstrations were given of the methods used in 
the evaluation of dismfectanta for dairy use. Dis- 
infectants for hatching eggs were tested on oggs 
infected on the surface with a Salmonella culture. 
Disinfectants for dairy utensils were asseased by their 
effect on plate counts on standard metal stripe 
infected with cultures suspended in milk. Field trials 
of dairy disinfectants under working conditions were 
The meeting ended with a short scientiflo seesion 
at which papers by Dr. Q. F. Somers on “The Assay 
of Adrenaline in Oreams'', and by Dr. P. W. Muggleton 
on “The Standardization of Pertussis Vaccine” were 
read and discussed. The chairman of the Group, 
Dr. H. O. J. Collier, expreeeed the appreciation of the 
members to Mr. W. A. Broom and his colleagues for 


organinmg the meeting. 


TRANSPARENT CONDUCTING 
FILMS OF GOLD 


an article in Nature describing recent work in 
the Light Division of the National Physical 
Laboratory, Teddington, on methods of producing 
transparent electrically conducting filme on glaas’, 
the films then mentioned were oxide films; and, 
although the conductivity of some, i tin 
oxide, had been abnormally enhanced by special 
treatment, the modus operands is not yet fully under- 
stood. One object of the work waa to provide means 
for heating the glass electrically; but it was noted 
that the resistance of the films was rather high, 
making necessary the use of voltages of some hundreds 
for the effective de-iemg of coated aircraft windows 
in adverse conditions. 

A farther investigation has rapidly followed this, 
by the same workers, and with the same practical 
aim. The resulta are noteworthy because they touch 
upon a rather different fleld of research. It has long 
been known that metallic films, made by no matter 
what process, almost always have a much greater 
resistivity than the bulk metal, even after allowance 
for an expected increase due to the thinness of the 
films. This discrepancy between observed anc 

redicted resistivities 1s asmgnable to the difference 

tween the granular or non-coherent structure o: 
the actual films, and the homogeneous plane-paralle 
model assumed in the theory. 

The starting-pomt of the new investigation was t 
study of the influence which the condition anc 
material Gr “the substrate, aight have: unos uu 
properties of superposed gold . For example, | 
gold film laid down on glaas cleaned with dry pre 
cipitated chalk was found to have a resistivity lee 
than half that of similar films on glass cleaned b; 
more ordinary methods, while the colour of the filn 
was a dull yellowish-green instead of the familia 
bluish These e ta were made witi 
gold films about 70 A. m thickness, laid down unde: 
strictly controlled conditions by cathodic sputtering 
Similar fllms were then laid down on glass freahh 
coated with substrate films of various oxides, als 
made by sputtering. In some such cases, especiali 
with substrates of the oxides of cadmium, lead, biamutl 
and zino, the properties of the gold film were eve! 
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more strongly modified. Films on rino oxide were 
always blue, with almost infinito resistance. Films 
70 A. in thickness (on a weight-bulk density basis) 
m bismuth oxide were, however, of a pale-straw 
»olour, and had a remstance of about 15 ohms between 
ypposite edges of & square sample. The tranamission 
‘actor for white light was about 70 per cent. On 
reating such a sample to 200° C. for a few minutes 
do colour become paler still, the trananiesion factor 
‘ose to about 78 per cent, and the resistance dropped 
‘o about 10 ohms. Moreover, these results were very 
Xosely reproducible from sample to sample. For 
'omparimon, it ia to be noted that a similar film on 
flags cleaned by ordinary methods would be blue- 
meen in colour, and have & transmission of about 
45 per cent and resistance of unpredictable value in 
| range of ro 80-200 ohms. 

It is S ua at idee to note that, With these 
ima of gold on & substrate of oxide, the transmission 
xn be further enhanced by using various methods 
malogous to ‘blooming’. 

For the moment, the structure of the highly can- 
lucting films is a matter of speculation but is bemg 
mmediately investigated. It is, however, remarkable 
hat the restance value obtained ig very close to the 
heoretical value for a plane-parallel lamina having 
ho mcis weight of gold per unit Kren ÁS (ie. acria 
Um. It seams also that the low optical absorption 
nay be consistent with the optical constants for gold 
n bulk, with some form of ‘thinness’ correction, 
hough this has not yet been fully investigated. 

Whatever film-structure may be revealed by further 
xamination, this work a to offer an interesting 
ew fleld for the study af surface foroea and states, 
8 well as providing for practical applications a 
ransparent of a novel t and exceptionally 
yw resistance. Tt is understood that the Ministry of 
upply, for which the research is being undertaken 
y the National Physical Laboratory, is actively 
ngaged in studying the problems of producing and 
Bing windows having & coating of this double-layer 
lm. 

Nature, 180, 829 (1052). 


HOMING ABILITY IN BIRDS 

RECENT issue of Ibis contains two important 

articles on the direction-finding abilities of 
irds (94, No. 2). 
In the first article G. V. T. Matthews describes an 
rtenarve series of homing i ts carried out 
ith 249 leaser black-backed (migratory species) 
nd 91 herring gulls (& restricted nomad), together 
ith twenty other sea birds. On release the leaser 
lack-backed gulls showed a gignifloant homeward 
rientation which was absent when the sun was 
beoured by clouds; some direct evidence and an 
oalysis of the homing success indicated that a large 
roportion of the gulls were homing by an inefficient 
iethod, probably random exploration for known 
isual landmarks. A minority, however, were homing 
y & method not dependent on the distance or area 
f release, the orientation behaviour suggesting some 
rm of sun navigation. The ing gulls showed a 
wuch lesser ability to ‘home’, this could be 
rpleined by there being a much smaller proportion 
: able navigators among them. Matthews also 
wried out riments in which the earth’s magnetic 
dd was by airborne magneta; this in no 
ay affected homing ability. 
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In the second article Gustav Kramer describes 
experimenta carried out with starlmgs and homing 
pigeons. The starling's ability to reproduce constant 
compass directions was demonstrated m two ways: 
first, by using migratory activity as an indicator, the 
bird tending to take up a constant direction ; second, 
by training the birds to choose one of several (up to 
twelve) feeders symmetrically distributed around the 
cage. If the incidence of light were changed by use 
of & mirror arrangement the direction chosen by the 
bird changed correspondingly. The gun was shown 
to be a governing factor, the orientation faculty (in 

i tal conditions) vanishing if the sun were 
hidden. The correct direction was reproduced 
regardleas of the time of day. 

Experiments with homing pigeons showed that 
these birds were able to home over an unknown 
stretch of two hundred miles. Some sort of astron- 
omical navigation is by the fact that the 
pigeons seemed to be tated even before starting. 
Apart from this orientation method direction, learning 
could be produced by training the pigeons along one 
homing line; by displacing the bird sideways they 
are misled, this being taken as the test of direction 
] ing. 

Like starlings, pigeons were trained to choore 
food from a definite direction under experimental 
conditions, and here again the sun was the physical 
clue for orientation. 


BRITISH COAL UTILIZATION 
RESEARCH ASSOCIATION 


REPORT FOR 195] 


an annual fuel crisis tending to becomo 
an accepted feature of British lite, means of 
increasing the ontput of coal from all indigenous 
sources have been widely publicized and implementcd, 
so that coal production has been rising steadily 
during recent years. The nation’s fuel problem 
Temains, however, for coal consumption has also 
increased, so that now a al ziers between demand 
and ly which will doubtless widen unless and 
aoa 15 used more wisely and far more efficiently 
than at present. It is gratifying to note, therefore, 
that the resources of the British Coal Utilization 
Research Association are being devoted to bringing 
"jn our time” a real improvement in the efficiency of 
ysing coal in all its conditions of availability. 
towards that aim is described m the 
annual report of the Association*, which was pre- 
sented by the president, Sir Charles Ellis, to the 
annual general meeting on May 7. The many investi- 
gations being pursued include a new method of 
conditioning slurry, the automatic control of coal- 
flred gas produoers, the reduction of smoke from 
domestic open fires, and the use of coal for chemical 


purposes. 

Several million tons of wet coal slurry are produced 
each year in colliery washeries. As produced, the 
slurry is a water-logged aggregate which, even after 
dewatering, 18 too finely divided to burn satisfactorily. 
If it could be converted into a usable form, however, 
this material would make a substantial contribution 
to the nation’s fuel supplies. A pelleting process has 


* British Coal Utilfration Research Assocation: Annual Report for 
1951. Pp. 52, (Leatherhead : the Amoclathon, 1962.) 
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now been devised in which the slurry, pre-treated to 
form a, web mud, is first broken up and then 
agglomerated into spherical particles of either $+} in. 
or i-i in. diameter. The pelleting device is simple ; 
the pellets themselves, when dried, are strong enough 
to withstand moderate handling, and have beem 
burnt successfully on a mechanical stoker plant and 
do not disintegrate in the fuel bed of a gas producer. 
The work on the automatic control of gas producers 
is aimed at improving practice in respect of the coal- 
fired producer go that coal may compete more favour- 
ably with imported oil as a fuel for the steel and glasa 
industries. systems of control of the coal feed 
to gas producers have now developed which 
maintam, under conditions of variable load, a oon- 
stant quality of the gas. In one, which is recommended 
for use in steelworks, the rate of ooal feed is linked 
directly to the rate of air feed to the producer. In 
the other, which is simpler, the controller is operated 
by the gas off-take temperature, and is to be preferred 
for use m the glass industry. A recent development 
of the former system is the use of blast steam pressure 
ag the main controlling- variable instead of air flow. 
The ever-present problem of smoke emission is 
bemg studied in four different ways, namely: an 
investigation of the factors affecting the release of 
smoke from burning coal; the destruction of tar 


vapours in amoke ; the possibility of reducing smoke . 


formation by chemical pre-treatment of coal; and 
reduction of amoke by modifled appliance design. 
Work on ‘the first three problems is still in ite 
early stages. Modifications to the design of domestic 
open fires have led to reduced amoke emission, but 
only under such rigid control as cannot yet be 
obtained under normal home conditions. 

Although the work of the Association is concerned 
rimarily and inevitably with the use of coal asa 

the possibility of coal replacing oil as a source 

of essential chemical substances in the future has not 
been overlooked, and a first method of attack by 
solvent treatment is being made. 

` The work of the Association as a whole must. be 
regarded as of great value to a country the economy 
of which is based on coal, and it is to be hoped that 
circumstances will permit of its future expansion and 
&coeleration. 


WILD LIFE IN ARABIA 

PEN plains, scorching and shadeleas durmg the 

summer, windswept and freemng during the 
winter night, present a hard environment., Yet up 
to the beginning of the present century an interesting- 
assemblage of annnals existed in the Arabian desert. 
Even when modern rifles came into general use the 
species held their own to & satisfactory extent. But 
the last decade has witnessed tho advent of a 
mechanized predator, the ‘jeep’, and, accarding to a 
recent article by Desmond ostar-Veeey- -Fitagerald, 
it cannot be long before Spo oa E pue 
will Arabia's fauna away ( 5; 
April 1952). 

It may be of value, therefore, to record the status 
of some of the more interesting anmmals during recent 
years. The Arabian oryx is now extinct in the 
northern sands of the Great Nafud. Some interesting 
pictures of this species have been scratched by idle 
shepherds on sandstone outcrops in the vicinity of 
Hail, In the southern sands of the Rub Al Khali the 
oryx still existe. 
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Three species of gazelle are still widespread and 
reasonably numerous. The northernmost ies is 
Loder's gazelle, the ‘rhim’ or the Arab (Gaselia 
scale marioa), which inhabits the gravel plains, 

lateaux and sands of Central Arabia. This 
is & ee of the pe where dwarf 
shrubs are supplemented by abundant annual herbage 
following winter rams. It is a stocky, whitiah animal 
which congregates in large flocks com of fifty 
to a hundred individuals. It has not observed 
to leap or bound like the other species, but travela 
nevertheless at a deceptively fast speed. The ‘rhim’ 
is the only ies found on the northern gravel plains 
and along alin ines of the central Arabian sands, 
being especially abundant on the Bisaite plain and 
Teisiya plateau. It extends southwards into the 
tropic, where 1t has been observed oongregating with 
the other species. 

The other two species, the dorcas gazelle (Gas«lla 
dorcas saudiya) and the Arabian gazelle (Gasella 
gasela arabica) are both graceful reddish animals 
which leap and bound in a manner quite unlike the 
‘Thim’. 

The dorcas gazelle or ‘afri’ appears to be confined 
to those parts of the interior of the peninsula where 
.Acaota grows. It ranges widely over the great gravel 

ins which lie to the east of the Hejaz mountains 

ut is only enoountered in very small parties or 
alone. 

The Arabian gazelle or ‘idmi’ is aleo a gazelle of 
Acacia country and appears to be the common species 
of the coastal plains. But it also oocurs on the high- 
land plains of the interior with the dorcas gazelle 
and is, in fact, the commonest species in all the country 
to the east of Taif. 

Gaxelle in Arabia never drink and they are able tc 
exist without green herbage or dew. It must be 

that the necessary moisture for their 
.welfare is obtamed from buds of perennial plante 
whioh, although encased within dry scales during 
drought periods, remain viable and ready to burst as 
soon as rains fall. Probably the most important plant 
in this category for the ‘rhim’ is the dwarf shrut 
Rhantersum eppaposum, and for the other species the 
various kinds of Acaota. 

The 1bex exists in Arabia, where & suitable habitai 

laces include the sandstone gorge 
around ard Medani Balb d in the Hejaz, the basalt ranget 
of the Jebel Shammar around Hail, and the driei 
mountains of Dhofar in Southern Arabia. 

The wolf (Canis lupus var.) is still fairly common 
in Central Arabia, especially m the limestone country 
where springs are frequent and caverns provide suit 
able dens. The striped hyena is widespread bu 
nowhere common, although tracks are often seen or 
the Red Sea coastal plains. 

The leo is rare but existe in the Red Sea hill 
south of Jedda, where baboons are ee eee and ala 
in the more generously wooded of Dhofar. 

In Arabia the ostroh is extinct, although it wouk 
- appear that these birds existed in same numbers ove 
the open gravel plains of the Bisaita in North 
Western Saudi Arabia until about twenty Mese. 
During the 1030's there was & big massacre in 
to obtain plumes; but a few survivors lingered o! 
until about 1944, when the last were killed. In south 
eastern Arabia the ostrich became extinct about sixt) 
years ago; but fragmente of egg-shell can still b. 


quite ently found in the Bainuna eut 
between the base of the Qatar peninsula and th 
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LETTERS TO THE EDITORS 


The Editors do not hold themselves responsible 
for opinionas expressed by their correspondents. 
No notice is taken of anonymous communications 


Detection of jostle in Cells 
and Spores of Fungi by loautography 
THE employment of radioautographic techniques 

Ba been of much value in botanical studies in 
emonstrating the oe and localization of tracer 
lements within Sae organs and tissue. In this 


espect the work of Arnon e£ al, Colwell’, and 
Tarrison e£ al, may be cited as typical. Pearson 
t al. prepared radioautographs of cultures, 


rit stated that because of the limitations of the 
aatenriale and methods employed it was not possible 
o obtain radioautographs of single cells or hyphse. 
3oyd ei ai.*, however, were able to obtain single oell 
autographs "of leucocytes and erythrocytes. More 
eoently, Fitzgerald e£ al.*, using tritium, obtained 
&dioautographs of single yeast cella and Paramecia. 
In the method employed here, phosphorus-32 was 
dded to the nutrient medium in he form potassium 
lihydrogen phosphate. Aspergillus sp ormoden- 
um sp. and Penicillium sp. were grown on nutrient 
gar (‘Difco’) containing 5 per oent glucose. 
i cerevisiae was grown in nutrient broth 
‘Difco’) containing 5 per cent glucose. Cells harvested 
rom these media were washed and placed directly 
ipon the surface of a photographic emulsion. Best 
esulta were obtained with a special emulsion (NTB 
lates) developed by the Eastman Kodak Research 
-aboratories, Rochester, N.Y. After , the 
lates were developed in & ‘fine grain’ eveloper. 
The accompanying photographs are from represent- 
tive radiosutographs obtained in this work. It 
sems of interest to note that localization of activity 
ocurred not only in mycelium but also among conidia 
rom the same test-tube culture, some produomg 
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radioautographs and others not. Perhaps conidia of 
different ages vary in their phosphorus content. A 
like condition was noted among cells of S. cerevisia 
from & single broth culture. This is in agreement 
with the results of Boyd and Levi', who reported 
finding evidence of non-uniform uptake of phos- 
phorus-82 by yeast cells. 

This work was oonducted in the Depertment of 
Botany, McMaster Unversity, Hamilton, Ontano. 

A. M. ADAMB 
Horticultural Experiment Station, 
Vineland Station, 
Ontario. 


Department of Botany. 
MoMaster University, 
Hamilton, Ontario. 
Jan. 28. 
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Effect of CEstradiol Benzoate and 
Orchidectomy on the Toxicity of 


Trypan Blue 

Prerov! found that the toxio effect of trypan 
blue was manifested in guinea pigs by loea of weight 
and hair, apathetic appearance, fal in hæmoglobin 
content, accumulation in the blood of large numbers 
of polychromatophiles and normoblaste and the 
appearance of erythrocyte deccm- 
position producta in many organs. 
Nicol’ pointed out that some anı- 
mals appeared to be more suscept- 
ible to the toxicity of the dye during 
cxstrus. The toxic effect of injoctions 
of trypan blue on the tissues has 
been studied histologically by Dow- 
ney?, who obeerved that the cells of 
connective tissue first showed dif- 
fuse staining of the cytoplasm and 
the nucleus which he considered to 
be the appearance of dying cells. 
Many cells died, but some were able 
to eliminate the dye and recover, 
exoept the eosinophiles. The roti- . 
eulo-endothelial cells, which specific- 
ally store the vital dye, are affected 
in the same manner, and ıb is prob- 
able that the resulting inhibition of 
the functional capacity of the reti- 
culo-endothelial system is partly 
responaible for the toxic manifesta- 
tions of trypan blue. 
- In view of the stimulating effect 
of œstrogens on the reticulo-endo- 
thelial system‘, it was considered 
desirable to ascertam their influence 
on the toxicity of trypan blue. 

In the present experiments, the 
toxicity of trypan blue, judged 





30 days on Kodak WT. 


240 


weight, was studied m nmety guinea pigs, all of 
which reoeived one, daily subouteneous injection 
of trypan blue for six days. The daily dosage of 
the dye was calculated on the basis of 0:8 ml. of a 
1 per cent solution in distilled water per 100 gm. 
body-weight. The animals were weighed immediately 
before the first and after the last injection of trypan 

‘blue. They were divided into three groupe : 30 intact 
males, 24 orchidectomized animals and 36 ovari- 
ectomized animals. Each group included animals 
which received only the dye injections and therefore 
served as controls, and also animals which received 
one daily intramuscular injection of 0-5 mgm. 
estradiol benzoate for one to four weeks, during the 
last six days of which they also received the dye. 
CEstradiol benzoate was selected for the present 
mvestigations because of its low toxicity oompared 
with other wstrogens’. 

Resulis $n inta male animals. Trypan blue was 
responsible for the death of one out of seven animals 
not given hormone, and one out of twenty-three 
animals treated with hormone. The changes of weight 
observed after the course of trypan blue injections 
averaged a loss of 6:6 per oent in seven animals not 
given hormone, & loes of 6-2 per cent in six animals 
given cstradiol benzoate for one week, a loses of 
0-9 per cent in six animals given wstradiol benzoate 
for two weeks, a gain of 1-9 per cent in five animals 
given cestradiol benzoate for three weeks and a loss 
of 1-3 per cent in six animals given œstradiol benzoate 
for four weeks. 

To ascertam to what extent these changes of 
weight were due to the trypan blue, five intact animals 
were given one daily intramuscular injection of 0-5 
mgm. cestradiol benzoate for four weeks and were 
not given trypan blue. They were weighed regularly 
at weekly intervals. No animals died as a result of 
the hormone treatment. The average weekly change 
m body-weight in these animals was a gain of 2-4 per 
cent during the first week, a gain of 1:8 per cent 
during the second week, a gain of 1:9 per cent dur- 
ing the third week and a gain of 0-8 per cent durmg 
the fourth week. The gain in weight 1s probably 
due to the water-retaining power of the oxtrogen*. 

Comperison between the changes of weight pro- 

duced by trypan blue alone, by the hormone alone 
and by the hormone together with the dye indicates 
that the oetrogen conferred a certam degree of 
immunity against the toxicity of the trypan blue, and 
that this immunity was moet marked in the animals 
which received the œstrogen for three weeks. 

Results in orchidectomised animals. Trypan blue 
was responsible for the death of one out of ten 
animals not given hormone and two out of fourteen 
treated with hormone. The of weight 
observed after the course of trypan blue injections 
averaged & loas of 5:6 per cent m ten animals not 
given hormone, & loea of 1-3 per cent in four animals 
given œstradiol benzoate for one week, a gain of 
2-3 per cent in three animals given œstradiol benzoate 
for two weeks, a gain of 6-4 per cent in two animals 
given cstradiol benzoate for three weeks and a gain 
of 5:1 per cent in five animals given cetradiol 
benzoate for four weeks. 

Comparison between the above changes of weight 
in the orehidectomired animals ¡and those in the 
intact animals shows that the toxic effect of trypan 
blue was leas in the orchidectomized than in the intact 
animals, and indicates that orchidectomy adds to the 
protective influence of the metrogen. 
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Resulis in ovariectomiasd animals. Trypan blue 
was responsible for the death of two out of twelve 
animals not given hormone, and four out of twenty- 
four treated with hormone. 

The changes of weight observed after the course 
of trypan blue injections averaged a loea of 5-9 per 
cent in twelve animals not given hormone, and a 
loss of 8-5 per cent in twelve animals given cestradiol 
benzoate for one week, while in twelve animals given 
estradiol benzoate for two weeks practically no 
change in weight occurred. The results, therefore, 
show that cestradiol benzoate reduced the loss in 
weight produced by the toxic effect of the dye. 

The protective influence of œstradiol benzoate 
agamst the toxicity of trypan blue, observed m all 
the groups of animals, may be attributed to ita 
stimulating effect on the reticulo-endothelial system, 
which thus becomes more capable of dealing with 
the dye and detoxicating it. The effect of orchid- 
ectomy may be explained by & similar stamulatmg 
influence on the reticulo-endothelial system. 


T. NQicon 
A. A. ZIKRY 
Department of Anatomy, 
King’s College, 
London, W.C.2. 
Feb. 14. 


1 Prselkov, M. M ; J. Biol. Med. Bap. U.S.S.R., 18, 5 (1929). 

1 Nicol, T., Troms, Rey. Soc. Edin., 58, Pt. 2, No. 19 (1985). 

"Downey, H., Ansi, Ræ., 15, 103 (1018). 

t Niool, T., and Helmy, I. D., Nature, 167, 199 (1061). 

* Nioo], T., and Hamy, I. D., Natwre, 167, 321 (1961). 

"Tham, G- W., Kelson, K. R, and Thorn, D. W., Endorin., 33, 155 
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Antagonistic Effects of Cortisone and 
Salicylate 


THE injection of cortisone has been observed to 
cause glycosuria in normal rata fed on & high carbo- 
hydrate diet’. Sodium salicylate reduced this 
glycosuria (Fig. 1) and also reduced the hyper- 


‘glycemia obtained in these animals after feeding 


(Fig. 2). 

The changes in the liver glycogen content of 
adrenalectomized rata produced by cortisone in the 
presence and absence of salicylate were also studied. 
The reta were maintained on 0:5 N saline and a normal 
diet for four days after operation. Forty-eight 
adrenalectomized rata were divided into seven groupe, 
three of these groups, each containing six animals, 
being killed at 0, 4 and 6 hr.; two groups were 
injected with 5 mgm. of cortisone per rat at 0 hr. 
and killed at 4 hr. (seven rata) and 6 hr. (eleven 
rate), respectively; and in two further groupe of 
sir animals each rat received 5 mgm. of cortisone 
and 100 mgm. of sodium salicylate at 0 hr., one 
group being killed at 4 hr. aud the remaining 
group at 6 hr. The animals were fasted durmg 
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oa which the blood sugar curves 1n Fig. 2 were 


he experiment. The glycogen content of liver 
vas estimated by the method of Good, Kramer and 
Somogyi, and the results are shown in the accom- 
)&nying table. 

Comparison of these resulta showed that salicylate, 
n the presence of cortisone, caused significant deple- 
ions of liver glycogen at 6 hr. compared with both 
he group treated with cortisone (P = 0-01) and the 
intreated group (P — 0-01). Cortisone produced a 

t deposition of liver glycogen at 6 hr. 

= 0-1) when compared with the initial value at 

)hr. Salicylate therefore not only caused breakdown 

of existing glycogen but also prevented the formation 
f new glycogen by cortisone. 

These antagonistic effects of salicylate and cortisone 
we of interest for two reasons. First, it has been 
uggested that the therapeutic activity of salicylates 
8 mediated by the pituitary and adrenal cortex, 
eading to the production of adrenal corticoide?. If 
his hypothesis is correct, then salicylates and adrenal 
orticoids, of which cortisone may be considered & 
ypical example, should have the same general effects 
n the tissues. Secondly, salicylates have been ob- 
erved to reduce the glycosuria and blood glucose of 
lloxan-diabetic rata‘; in these animals there is 
acreased. gluconeogenesis due to the action of adrenal 
orticoids, and an inhibition of this prooeee by sali- 
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cylates may provide at least a partial explanation of 
these effects. 
M. J. H. SxurrH 
Department of Chemical Pathology, 

King’s College Hospital Medical School, 

Denmark Hill, 

London, 8.E.5. 

April 23. 


1 Ingle. D. J., Endoonn., 89, 640 (1041). 
"qg od C.A., Kramer, Hop and Somogyi, Si PON UMN 100, 465 
* Hetzel, B. 8., and Hine, D. O., Lanest, n, 94 (1051) 

«ith, M. J. HE, Meade, B. W. and Borneteln, J., Biochem. J., B1, 18 


Effect of Tissue Cultures of Maize 
Endosperm on the Growth of Excised 
Maize Embryos 


Iw 1947, LaRue reported the regeneration of 
sporophytes from maize endosperm tissue, and also 
limited growth of the endosperm tissue without 
regeneration or differentiation when excised and 
placed on an appropriate artificial medium’. In 
1948, continuing this study, he succeeded ın obtaining 
a culture of maize endosperm of a callue-lke nature 
having unlimited growth’. Thus original stock has 
been in culture for more than two years, and I also 
have stocks in culture from two other varieties of 
maire. 

Ziebur and Brink reported in 1951 the stimulative 
effect of freshly excised Hordeum endosperms on the 
growth of mmmature plant embryos tn vitro’. It was 
thought of interest to study the effect of cultured 
endosperm tissue on the growth of freshly excised 
maize embryos of various ages to observe whether 
or not it would still function as a nutrient endosperm 
for the embryos'. A prelimmary experiment has 
therefore been carried out at the University of 
Michigan. 

The cultured maize endosperm tissue employed 
in this t was that of LaRue’s original 
stock. This tissue has been found to grow well only 
on a basal medrum supplied with certain additional ' 
substances. White’s basic medium plus tomato juice 
has been used for obtaming good growth. 

The embryos were placed directly upon (1) White’s 
basic medium, (2) White’s plus tomato juice, and on 
masses of maize endosperm tissue ae culture which 
had been transferred previously to (3) White's and 
(4) White’s plus tomato juice. LU RA were also 
placed on maases of crown gall tumour tissue growing 
on (5) White’s and (6) White’s plus tomato juice 
medium. The resulta, recorded r five days, are 
given in the accompanying table. Growth is indicated 
by the plus signs and no growth by the minus signs. 














Hendosperm cultured on White's medium + tomato juice. 
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3. White's s medium’ + tomato jules. 
5 
e. 


» » n " ” 


242 


lt ig apparent from theee:reeulte that the endo- 
sperm tissue in culture does improve the growth 
of the excised embryos. The growth.of the older 
embryos is better than on the nutrient mediüm alone. 
It stimulates some growth of the younger embryos. 
Crown gall tissue does not improve growth of the 
embryos. It is noted that the addition of tomato 
Juice improves the growth of the embryos on the 
basal medium. It may be concluded that the cultured 
endosperm has retained ite endosperm function. 

ELIZABETH A. PIECEUR 


Department of Boteny, 

Univeraity of Michigan, 

Ann Arbor, Michigan 

Feb. 7. 

!IaRue, O. D., Amer. J. Bot, 84, 585 (1947). 
? IARue, C. D., Amer. J. Bot., 38, 10 (1049). 
* Libar, N. K., and Brink, B. A, Amer. J. Bot, 96, 258 (1061). 
* LARue, 0. D., Bull, Torrey Club, 63, 365 (1980) 


A New Technique for the Sterile Culture 
of Plant Embryos In vitro 


Tux two eseentiala for fuooessful tissue culture are 
a sufficient supply of nutrients and adequate aeration. 
In the culture of plant embryos from an early stage 
of development it 18 also often desirable that cultures 
shall be suitable for microscopical examination. 

The relative merita of different culture containers 
are discussed by White', and the technique here 
described combines the simplicity and freedom of 
manipulation of the flask method with ease of micro- 
soopical exammation afforded by the hanging drop. 

The embryos are grown on two stripes of filter 
paper (No. l. 4 x 1 in.) supported on a glass strip 
(8 x $in). This is placed in a boiling tube (6 x 1 in. 
‘Pyrex’) containing 5 o.c. of liquid medium so that it 
rests nearly vertically with one end in the medium. 
The tubes are afterwards plugged with cotton-wool 
and sterilized ready for moculation. The medium 
is absorbed by the filter paper and is readily available 
to the embryos, which gre thus surrounded by a film 
of nutrients and also have free &ooeem to the air. 
If, however, the dimensions of the filter paper do not 
exceed those of the slide, the medium is leas &oceemble 
to the embryos. 

Embryos placed centrally on the alide can be 
examined in detail durmg all stages of development 
through a microscope with a l-in. objective without 
their being removed from the tube. Tubes can be 
placed horizontally, or nearly Bo, without spilling or 
wetting of the cotton-wool plugs by the medium; 
the dimensions are such that the liquid rms down 
beneath the slide, and with care there is little 
danger of the embryos being washed out of position. 
Measurements can therefore be made with an eye- 
Piece micrometer and camera lucida. In later stages 
of development the seedling grows in an upright 

ition and can be measured against a scale on the 
ter paper or ẹ ruler with reasonable accuracy. 

Cultures are economical and easy to maintain over 
long periods of time. Evaporation from the tubes is 
low, and it has been found that a change of medium 
once & fortnight is satisfactory. This can be done by 
removing the embryos singly with forceps into a 
new tube, or by transferring the whole slide from one 
tube to another with no disturbance to the embryos. 

‘Large numbers of samples can be maintained at 
any ono time m a small space since tubes are easy 
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to store, and in the early stages of development five 
or even ten, embryos can be grown in ope tube. 

Tt 15 possible that this od may prove equally 
satisfactory for culturing tissues other than plani 
embryos, where a liquid medium is required without 
the disadvantages of immersion. 

PEARL Broxzs 


Derren of Botany, 
niversity College, 
London, W.C.1. 
Feb. 22. 


! White, P. B., “A Handbook of Plant Tissue Culture" (1048). 


Autonomic Ganglion Depressant Properties 
~ of Barbiturates 


THoves the central nervous system depreasant and 
anticonvulsant properties of the many derivatives oj 
berbiturio acid have been i studied, rela- 
tively little ia known of their effecta on the autonomic 
nervous system. 

Depreesant effecta of amylobarbitone on the 
cardiac vagus were first described by Lieb and 
Mulinos', and have been confirmed by other workers. 
Depreesant effects on salivary secretion were shown 
by Btavraky!, for amylobarbitone, and by Emmelin’, 
for hexobarbitone. It is not clear from any of this 
work whether the depreasant effecta were exercised at 
the autonamic ganglion or more peripherally. 

Initial experimente showed that amylobarbitone 
sodium, administered intravenously to the cat in 
doses of the order of 5 mgm. per kgm., depressed 
ganglionic transmission without depressing the peri- 
pheral structures. By a method involving periodical 
electrical stimulation of the pre-ganglionio trunk of 
the cervical sympathetic, and recording of the contras- 
tions of the nictitating membrane, ganglion depressant 
effecta of amylobarbitone were compared quantita- 
tively with those of tetracthylammonium iodide ; 
amylobarbitone was about one-quarter as potent as 
tetrasthylammonium iodide. In & similar manner, 
the depressant properties of some fifteen of the 
commoner barbiturates were compared with those 
of amylobarbitone. The ying table shows 
the resulta obtained with a few of the mars interesting 
derivatives. 











4 
(A) Moan potency | (B) Relative 
On KIp. cary. gang. aneth Ratio 4 
+ stand. errors potency B 
100 0 100 0 100 
90 1 +63 7o 1 40 
43-4 :2°7 60-2 0 63 
42.5 11:45 108-6 0-26 
$1.7 129 186-2 0-17 
17-1418 25-1 0-74 
1422109 40 3 0 85 
12841-8% 450-0 0-08 

















experimenta, and (B) relative intravenous anmethetic 
potencies (calculated from data of Butler*). The 

are in terms of amylobarbitone, 
which has been allotted the arbitrary figure 100-0 in 
each instance. It is interesting to note that, for the 
different drugs, ganglionic and anmethetio potencies 
show no direct correlation one with the other; 
amylobarbitone and butoberbitone show the highest 
activity on the ganglion and thiopentone the lowest. 
Pentobarbitone, which is isomeric with, and more 
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'otenb an anesthetic than, amyloberbitone, shows 
n activity of only 42:5 on the ganghon. The relation- 
hp between ganglionic and central nervous de- 
reesant activities is expressed in the third column 
s the ratio A/D. The highest ratio (1:40) is given 
xy butobarbitone. 

Other barbiturates, which are not in current clinical 
ise, are now being investigated with the view of 
letermining the structure — action relationships re- 
iponsible for conferring increased ganglion depressant 


fects. 
3 K. A. ExLHY 
Department of Pharmacology, 
School of Medicine, 
University of Leeds, 2. 
Feb. 9. 
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Btavraky, G. W., J. Pharmacol., 48, 400 (1031). 
Hanmelin, N. G., Acts Piwwiol. Seand., f, 290 (1041). 
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Rigid-Body Motions in Special 
Relativity , 


Tum rigid-body motions proposed by Born! and 
Herglotz! have, in general, only three degrees of free- 
lom, so that the world line of one point determines 
the complete motion. My purpose here is to define 
à group of rigid-body motions with six degrees of 
freedom as in Newtonian mechanics. Any such 
definition must be regarded as tentative, and ite 
physical significance teated by i t (see follow- 
ing communication from Prof. J. L. Synge). 

the space-time of Minkownki, where & point-has 
the four co-ordinates z!, z!, T’, at (mic), let a 
world line be determined by the equations : 


zoe at + byf + byu + bapa + bAT, 
(r = I, 2, 3, 4). (1) 


Here al, af, a* are three arbitrary functions of a 
parameter t, and at = icu; A” is the unit 4-vector 
mn the direction of the dat/du; jf, af, pa” form an 
orthonormal triad of 4-vectors orth to f, 
which triad may be specified by three arbitrary 
functions of u giving, say, ite Eulerian angles; b, 
ba, b, are constants and b = (b,3 + b,* + b)”. By 
letting bı ba b, have a range of values, we get & 
congruence of world linea depending on six arbitrary 
functions of u. If a body moves so that the world 
lines of all the particles form such & congruence, 
then we shall say that the body has a rigid motion. 

The curve zf = af is the history of the particle for 
which the b's vanish; this icle, which takes a 
special role, may be called the ‘drag-point’. Since 
at = iow, the parameter u may be interpreted as the 
time along the world line of the drag-point. 

The connexion with Newtonian rigidity and the 
Lorentz contraction may be seen as follows. If œr 
and y* are two eventa of the congruence with the same 
value of u, then the invariant (af — y^) (27 — y") 
with r summed, which is the square of the Minkowski 
distance, 13 independent of u and therefore remains 
constant throughout every rigid motion. The value 
of A(z" — y") also remains constant. This latter 
condition implies that whenever the body, initially 
at rest, is accelerated and fmally moves in uniform 
translation, it is shortened in the direction of motion 
by the Fitzgerald—Lorentz contraction factor. 
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The following example of rigid motion is & relativ- 
istic of the Newtonian rotating disk. Choose 
for the drag-pomt the origin of a Galileian observer 
S so that a}, a’, a? are all zero. For tbe rotating 
triad take u,” = (oos 0, sin 0, 0, 0), us” = (— am 0, 
coe 0, 0, 0) and u,” = (0, 0, 1, 0), where 0 is some 
fonction of u. With b, equal to rero, equations (1) 
give the motion of all pointe in the z,, z, plane, 
the first and second derivatives of 0(w) representing 
the angular velocity and angular acceleration of the 

respectively. Fig. I shows the disk at rest m 
S with radial lines and circles about the origin etched 
on ita surface, and Fig. 2 shows the same etchings 
as they appear to S when the disk has acquired a 
constant velocity w, drawn for the case 
when the peripheral velocity is jc. The straight 
radial lines become curved with polar equation 
ro = c(0 + constant). The radii of the oirclea 
remain the same, as indeed is true even in non- 
uniform angular motion. 

G. H. F. GARDNER 

School of Theoretical Physics, 

Dublin Institute for Advariced Studies. 
Feb. 9. 


1 Born, M, Ame. Phye., 90, 1 (1009). 
* Hergiots, G., Ana. d. Phys., 31, 303 (1010). 
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' Gardner's Hypothesis and the Michelson- 


Morley Experiment 
Waren Gardner’s hypothesis (see preceding com- 
munication) is applied to the Michelson-Morley 
i t, performed with an interferometer with 
horizontal rigid arms, carried on the rotating earth, 
it yields the following formule for fringe-shifts if 
we take the drag-point to be the oentre of the earth : 


3/w = (D/A) (Ejo) o ein 20. 


Here 3 is the fringe-abift, w the fringe-width, D the. 
arm-length of the interferometer, 4 the wave-length 
used, H the velocity of the earth’s surface due to 
the earth’s rotation alone, c the velocity of light, 
9 the deviation of the plumb line, and 0 the azimuth 
of the telescope arm, from the north eastward. If, 
on the other hand, the drag-point is near the inter- 
ferometer, the predicted fringe-shift is below the 
limite of observation. 

In a set of experiments involving a very great 
number of observations, D. C. Miller’ observed 

in ifte resembling those predicted by the above 
formula, which reads, when we insert the numerical 
values appropriate to Miller's experiments : 


bw = 0-23 sin 28. 
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The theoretical amplitude 18 about four times that 
observed by Miller ; but the variation aa ain 26 is like 
that which Muller found, for the harmonic analysis 
of hus resulta gave a strongly predominant term with 
period 180°, and the azimuths giving maxmum 
shift showed a fairly strong preference for the north- 
easterly quadrant ; indeed, his observations of June 1, 
1925, grve an average azimuth of 42°, to be compared 
with the value of 45° given by the above formula. 
A small shift with period 360°, on the existence of 
which Miller insisted, can be explained by a t 
inclmation of the arms to the horizontal, which yields 
terms in sin 0 and cos 0, omitted from the above 
formula for the sake of mmpliaity. 

The posrtive resulta obtamed by Miller have long 
remained an anomaly because experimenta by. Joos’, 
Kennedy*, Ulmgworth* and Michelson (with collab- 
oratore)’ gave essentially null resulte. I suggest as a 
possibility that the discrepancy betwean these resulta 
and those of Miller may be found in the mountmgs 
of the interferometers. Joos supported his instru- 
ment on springs and go insulated ıt mechanically 
from the earth ; the others used flotation on mercury, 
as did Miller, but Miller used a substantial pm 
attached to the interferometer and passing loosely 
through a . Ths pin is shown by Miller 
(Fig. 5, loc. cw., p. 208), and I am much indebted 
to Prof. R. 8. Shankland, of the Case Institute of 
Technology, for further mformation obtained from 
the mechanic who worked with Miller. 

Although the pin was far from attaching the 1nter- 
ferometer mgidly to the earth, it may have provided 
sufficient constraint to make the interferometer 
behave, at least partually, as though it were part 
of the earth itself, and so give us an excuse for taking 
the eerth's centre as drag-point (the most natural 
pomt, surely, if we were dealing with the earth iteelf 
as a rigid body). 

However that may be, the concept ‘of 'rigid-body 
motions 18 important in physica and an adequate 
theory of these motions is most desirable. It 18 true 
that we have the Born-Herglotz theory ; but I have 
been unable to see how that theory leads to any 
definite prediction regarding the Michelaon—Morley 
experiment performed on the rotatmg earth. Now 
that the special theory of relativity ıs firmly etab- 
lished, we should look on expermnente lke the 
Michelson-Morley expermment as experiments on rigid 
bodies rather than on light propagation. But as & 
teat of Gardner’s hypothesis, an interferometer with 
honzontal arms is very inefficient. When the arms 
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are tilted up, the theory predicts quite a large effect 
with period 360° m azimuth. Indeed, with one arrr 
inclined to the vertical at 45° and the other hori 
zontal, Gardner’s hypothesis predicte a fringe-shift 
of a full fmnge-width with an arm-length of only 
20 om., provided, of course, that the interferomete: 
18 firmly mounted on a vertical axis to ensure that ii 
may be regarded as part of the rotatmg earth anc 
80 have the earth’s centre as drag-point. 

A fuller account of this work will appear in the 
issue of the Sctentijic Proceedings of the Dubler 
Sooiety commemorating the centenary of the birtl 
of George Francis Fitzgerald. 


School of Theoretical Physica, 
Dublin Institute for Advanoed Studies. 
Feb. 9. 
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Solar Outbursts at 8:5-mm. Wave-length 


SUDDEN large increases in solar radio radiation, 
characterized by & rapid mse in intensity and a slower 
fall and usually associated with chromospheric flares, 
have been observed m the last few years by Hey? 
and others at all frequencies at which solar radiation 
has been measured, except at the highest frequencies. 
We can now report the measurement of several out- 
bursts at.a frequency of 35,000 Mc./s., or 8-5-mm. 
wave-length. 

In the spring of 1951, a radiometer operating at a 
wave-length of 8:5 mm. was-put in operation at 
the Naval Research Laboratory, Washington, D.C., 
and adjusted to follow the sun during the daylight 
hours and record contmuously the intensity of the 
sun's radiation. Previous work at a wave-length of 
8:5 mm." had shown that the intensity of the sun'a 
r&dia&tion at this wave-length was much more con- 
stant than at longer wave-lengths. However, the 
previous work was done with & highly directive beam, 
Bo that only a portion of the surface of the sun was 
observed at one time. 

The radiometer used in the present experiment has 
an antenna of 24in. aperture and beam-width of 
1:1°; hence the sun is seen as & point source. The 
object of the experrment was to watch for sudden 
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ops in the intensity of the radiation and to 
) ie theee changes with those observed at 
am. wave-length in a similar apparatus at this 
oratory, with changes observed at longer 
ave-lengths at other instatutions, and with visual 
beervation of solar flares. 

During the period May 1-October 1, flve bursts 
f radiation were found with the 8:6-mm. wave- 
mgth apparatus. The times of occurrence of four 
f the bursta coincide with observed flares, and at 
re time of the fifth, May 21, 1951, 12h. 48.1m. U.T., 
rere waa an active region on the west limb of the 
un. Details are given in the accompanying table, 
there the 8-5-mm. bursts are shown along with 
ata on, known bursts at other wave-lengths associated 
rith the same occurrence. The pomtion and time of 
he associated flare and the time of the associated 
udden ionic disturbance (S.I.D.) are given. We are 
ndebted to Miss H. Dodson of the University of 
Tichigan, to the High Altitude Observatory, Cornell 
Jniversity, and to the National Bureau of Standards 
or making available data used in this table. 

The character of the bursts at 8-5 mm. is illustrated 
n the accompanying record, which is & tracing of 
he recprding miliammeter in the output of the 
adiometer. Tracings for flve outbursts are shown. 
‘ero is at the level of sky noise. Variations in level 
rom day to day are due more to changes in the 
min of the receiver than to variations in the solar 
lux. The width of the trace is indicative of the 
nherent fluctuation level in the instrument. The 
jurst of May 18 had a time of rise comparable with 
he tame constant of the instrument, 1 sec., whereas 
he burst of May 8 rose to full amplitude in about 
! min. The times of rise of the other bursts fall 
tween these two extremes. The steadiness of 
he trace is affected by the presence of clouds. 
Chis 18 most clearly shown in the trace of June 19, 
vhere the small rise preceding the burst was due 
o a change in cloud cover. The 8-5-mm. bursts 
inffer from those at longer wave-lengtha in two 
wrincipal respecte: the burst is in general of muah 
horter duration and the amplitude 1s much smaller. 
Che largest burst yet observed on & wave-l 
if 8:5 mm. caused an increase in the total so 
adiation of only 27 per cent. The duration of the 
rursta has all been lees than 5 min. 

Observation of bursts at very short radio wave- 
engths is of interest-since presumably the escaping 
adiation tomes from deeper layers of the sun's 
itmosphere than it does for the longer wave-lengths?. 
Che observation of two types of outbursts, one when 
he time of onset is nearly the same for different 
vave-lengths, as in the burst of June 19, and the 
econd when the tune of onset occurs at later times 
or longer wave-lengths, has been reported before by 
everal observerat*. The single obeervation reported 
iere of simultaneity of occurrence at two wave- 
engths, 8:5 mm. and 3 om., is significant in that for 
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this occurrence a transport of materal**" as the 
source of burst energy is highly improbable. 
OHN P. HAGEN 
NANNIELOU HEPBURN 
Naval Reeearch Laboratory, 
Washington 26, D.C. 
Dec. 19. 
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* Bilson, M. A, Nature, 167, 941 (1951) 
* Covington, A E., and Medd, W. J, J. Rey. /sro Soc. Canada, 43, 
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A New Molybdenum Carbide 


STUDIES of the producta formed by carburizing 
molybdenum with carbon monoxide have confirmed 
the existence of Mo,C (B-phase) and MoC (y-phase), 
the latter having the tungsten carbide (WO) structure. 
But in addition to these two phases, a new carbide 
(called here the ;’-phase) has been found. The X-ray 
diffraction lines of this new carbide have not been 
reported by earlier investigators. 

When the carburization takes place at low tiem- 
peratures, the y’-phase ig the first to be formed after 
the B-phase. If the y'-phase is kept at sufficiently 
high temperatures, either in & stream of carbon 
monoxide or in vacuum, 15 tranaforms (fairly rapidly 
above approxmately 800° C.) into the y-phase. At 
high temperatures the y-phase is evidently moro 
stable than the y'-phese. The y-phase may also be 
the more stable of these two phases at low tempera- 
tures, although the speed of the transformation 
Y — v is then very low. 

The y’-phase is hexagonal and the unit cell con- 
tains 4 molybdenum atqms. In the accompanying 
table its dimensions are compared with the dimensions 
obtained (in our carburization experiments) for the 
B- and y-phases. 


B, Mo,0 Y y, MoO 

Mri 3-002 2 932 2 888 

o ) 4-724 10:97 2:800 

as 1674 3-742 0-9 9 
o per unit cell 2 4 1 

Vol. per Mo (A.*) 18-44 20-42 20:42 


The space-group is C6/mmo and the molybdenum 


atoms occupy the position 4(f) with s 1. If 
the three projections of these itions on the 
basal plane are designated by A, B, and C, the 


molybdenum lattice can be symbolized by the 
sequence AABBAABB ....In the B-phase (hexa- 
gonal close-packed molybdenum lattice) the sequence 
is ABAB ... and in the y-phase it is AAAA.... 
In this the molybdenum lattice of the Y'-phase 
forms an Intermediate stage between the B- and y- 

However, no indication of & stacking dis- 
order has been found. 

The parameter s seems to be very close to $. This 
is remarkable, as the distance between layers A and 
B is then equal to the distance between layors A 
and A. One would expect the former to be smaller. 

No signs of definite positions of the carbon atoms 
have been found. The compomtion of the y'-phase 
could not be based on analyses as the entirely pure 
phase was never obtained. A comparison of the 
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lengths of the c axes and the volumes per molybdenum 
atom of the three phases indicates that the carbon 
content can scarcely be leas than that corresponding 
to the formula MoO. The fact that the transformation 
Y/— Y takes place without any other ohanges in the 
powder photographs suggests the formula MoC. 

A metal lattice mmilar to that of the y/-phase haa 
been found by Kieesling' for the tungsten borde, 
W,B,. In this case the parameter s is alightly different 
from $, namely, 0-139. ` 

A detailed report will be published elsewhere. 

: K. Kuo 
- G. Haaa 
Institute of Chemistry, 
University of Uppeala. 
Fab. 5. 


Kisling, B., data Chem. Somma., 1, 893 (1047). 


Preparation and Magnetic Susceptibility 
an Oxygen Clathrate Compound 


Durma attempts to prepare samples of B-quinol 
by the method of Powell and Rieez', we observed 
that the crystals obtained, which gave X-ray powder 
photographs characteristic of B-quinol, affervesced 
when dissolved m water. When 1 gm. of a sample of 
this substance which had been dried in- vacuo was 
dissolved in water, 7-9 o.c. (at N.T.P.) of a gas were 
evolved. This gas contained 28 per oent oxygen, 
and the rest appeared to be nitrogen. It therefore 
seems probable that this is an ‘air’ clathrate’ com- 
pound of @-quinol in which about 12 per cent of the 
available spaces are filled. 

This that an oxygen olathrate oom- 
pound might be prepared if oxidation of the quinol 
could be prevented. A warm saturated solution of 
quinol in air-free alodhol was placed in a monel 
metal bomb and allowed to oool slowly over & period 
of about 24 hr., under a pressure of 25—40 atmospheres 
of oxygen. Faintly yellow crystals were obtained 
which, when dissolved in water, evolved a gas. The 
volume of gas obtained corresponded in different 
samples to clathrate compounds in which 40-50 per 


cent of the available spaces had been filled. The ° 


densities of the samples were consistent with this 
interpretation. In one case, the gas was analysed 
and found to contain 97-0 per cent of oxygen. ` 
The magnetic susceptibility of a finely powdered 
sample was measured, and it was found to be para- 
tio (y = + 8-31 x 10 at 17°0.). Analysis 
of the same sample gave 89-0 per cent of the available 
filled. ing the ilo susceptibility? 
of quinol to be — 0-604 x 10% this leads to a value 
of x = + 109-5 x 10° at 17? C. for the oxygen mole- 
trapped in the spaces. The experimental 
x for gaseous oxygen range from 104.5 
to 110-0 x 10°* at 17 C., the theoretical value* 
being 107.7 x 10-*. This shows that there is very 
` little magnetao interaction between the oxygen mole- 
- eulee in the crystals. The magnetio behaviour of the 
oxygen moleculea at low tures might well 
prove interesting, mnoe they will not have the oppor- 
tunity of forming loose complexes O, as occurs in 
liquid and solid oxygen. Since the concentration of 
oxygen molecules in these samples corresponds to 
gaseous oxygen at & pressure of about 40 atmospheres, 
the magnetic properties are easy to observe. 
A method of preparing pure B-quinol containing 
no enclosed gases has now been devised in which 
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a warm strong solution of quinol in air-free alooho 
18 seeded with a crystal of argon clathrate compounc 
and allowed to cool m a refrigerator. Unleag it ir 
kept m*a very dry atmosphere, pure 6-qumol tend: 
to revert to a-quinol. ` 

A more detailed account of these and other 
measurements on clathrate compounds will eppes: 
elsewhere. 

We are grateful to Mr. H. M. Powell for carrying 
out X-ray measurements on the samples of B-quinol 
and to Dr. B. Lambert and Mr. A. B. Webster fo 


" analysing the gas liberated from the oxygen olathrat 


compound. We thank the Department òf Scientific 
and Industrial Research for a maintenance grant tc 
one of us (D. F. E.). 
D. F. Evans 
R. E. Rionarps 
Physical Chemistry Laboratory, 
Oxford. 
Feb. 18. 


I H. and Pa Nature, 52 (19048), and te 
Powell, naris 161, ( ) priva 
* Palin, D. H., and Powell, H. M., J. Chem. Soe., 815 (1048). 


' French, O. M., Trans. Ferad. Soc, 41, 676 (1945). 
* Belwood, P. W., "Magnetoobemisiry", 117 (Interselence). 


Stabilization of Free Radicals :' its 
Importance in Reaction Kinetics 


A PREVIOUS paper! reported on a reaction of the 
radical chlorine oxide: 


CIO + O, = CIO; = 4 ClO., 


enabling the transfer of chlorine oxide by means of 
addition of oxygen into the more stable chlorine 
trioxide and eventually, at a low , into 
the stable chlorine hexoxide (ClO,). Similarly, the 
discussion! of the mechanism of the decompositions 
of ozone sensitized or catalysed by chlorme points 
to the fact that chlorine dioxide can also be considered 
as & chlorine atom stabilized by an oxygen molecule. 
The prooem Cl + O, e ClO, is exothermic to an 
extent of 1:5 kcal., and runs down practi without 
activation energy’. On examining the o cases 
in which the oxygen atom or molecule behaves in a 
similar manner, the cases of HO, NO and NO, 
radicals are striking.- HO, and NO, are hydrogen and 
nitrogen atoms stabilized by an oxygen molecule, 
whereas NO is a stabilized complex fram N* and O° 
and oan also be transformed by addition of O, into 
NO,. 

In the mechanisms of organic pyrolyses and oxida- 
tion reactions, R: and R‘O- radicals are also fre- 
quently encountered, forming in the presence of 
oxygen RO,’ or RCO,', or, in other cases, only with 
atomic oxygen RO: or RCO: respectively. the 
reaction schemes they are conadered to be rate- 
determining, fairly stable, intermediate produote*. 
In their halogenated forms, these radicals behave in a 
unpaired electrons and being paramagnetic. On the 
other hand, radicals having even numbers of electrons 
do not exhibit analogous viour in any instance. 
Takmg numerous other examples into account, the 
following rule can be established. 

The paramagnetic radicals containing unpaired 
electrons ootnbine with the similarly paramagnetic 
oxygen atoms as well as with oxygen molecules, or 
more generally with other paramagnetic molecules, 
such as nitric oxide, mto more or lees strongly bonded 
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amplex radicals, thus prolonging the life of the 
idical. 
Obviously the extent of stabilization will be & 
inction of the heat liberated at stabilization. The 
ight activation energy as well as the small heat of 
action results in a reversible stabilization. On the 
ther hand, tf more energy is released on dasociation, 
1e stabilized radical participates more sluggishly in 
ie further process; consequently, stabilization 
orresponds to the glowing down of the reaction. If 
1e energy liberated at stabilixation ia very great, the 
-abilized radical may even exist as a fairly stable 
ympound. Nitric oxide and nitrogen dioxide can be 
j)ngidered to represent such examples. 
Considering that the fate of a radical is either the 
ropagation of the chain by reacting with another 
aw molecule or ite destruction, stabilization can 
fluence the rate of reaction in different ways. If it 
reserves radicals which otherwise are disappearing 
uickly, thus saving them for the subsequent steps 
? the proceas, then the stabilization increases the 
tal rate of the reaction. 
On the other hand, stabilization of & radical may 
»elerate the recombination of the radicals, by 
lowing the reaction : ` 

RX+ R = R + X, 
hich simplifies the original three-body collision to & 
imolecular process. If this recombination removes 
1e chain carriers from the process, it is natural that 
abilization should result m the diminution of the 
slocity of the total reaction. 
The variation of the rate of reaction by nitrio oxide 
rovides a suitable illustration of reaction kinetics 
wed on these statements. Nitric oxide is para- 
agnetic and exerta—as proved by the analyses of 
ses hitherto investigated—an influence only on the 
te of chain reactions proceeding by etic 
dieale. This influence can be Eye fold. If nitrio 
cide 18 present only in amall amounts, it is not able 
; stabilize all the chain carriera having odd numbers 
‘electrons, and hence there is a greater possibility 
r &ssociation to occur: 

R:'NO+R = R,+ NO; 


is is equivalent to the rupture of the chain and so 
‘creases the velocity. 

If, on the other hand, the concentration of nitric 
ade i8 greater, it diverta the chain carriers from 
1s association, thus resulting in & positive catalytic 
tion. In the sequence of reactions : 

+ R + M = R, + M (rupture of the chain) 

+ A = R' + A’ (propagation of the chain) 

‘NO + R'NO = R, + 2NO (rupture of the chain) 
NO+A—R’+A’+NO (propagation of the chain) 
NO + R = R, + NO (rupture of the chain), 
e activation energies of the processes diminish 
cording to the sequence of the equations. Conse- 
iently, a large quantity of nitric oxide preserves 
e chain carriers from the destruction effected 
other ways. 

The role of nitric oxide in promoting association 
comes also manifest at the recombination of the 
‘drogen atoms’. It oan be demonstrated experi- 
antally that the recombination of hydrogen atoms 
the presence of nitrogen oxide is far more rapid 
an in the case of any other three-body collision 
rtners. By intense cooling the product (HNO)s4 
1 be frozen out from the reaction mixture. 

In the case of stabilization not bemg reversible, 
3 complex radical decomposing into other con- 
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stituenta can only effect a decrease of the rate of 
reaction. 

The stabilization of the free radicals is pre-eminently 
a catalytic process, since it modiflea the reaction-rate 
by means of an intervening substance. Wo have 
restricted the possibility of stabilization of the free 
radicals to etic ones. Of course, as a 
consequence of the prolongation of the life of these 
substances possessing the greatest reactivity, the 
extent of the reaction increases. This requires the 
presence of other paramagnetic substances. 

From this concept, the rule is not only confined 
to homogeneous processes, but also may involve 
heterogeneous ones. The catalysing effect of para- 
magnetic substances lies in prolonging the bfo of the 
most reactive paramagnotic radioela. If a process 
takes place via free radicals containing even numbers 
of electrons, the paramagnetic catalysts do not excrt 
any appreciable effect, and conversely a non-para- 
magnetic catalyst does not influence conmderably tho 
rate of a reaction proceeding by paramagnetic radicals. 
Accordingly, the extent of the surface alone cannot 
determine the activity of a catalyst. The number of 
the paramagnetic molecules on the surface is an 
eesential factor. The most effective catalysts are 
mixed catalysta, in which smaller or larger groups of 
components have only the role of a supporter pro- 
moting the development of the virtual catalyst, the 
paramagnetic substance, and maintainmg its activity. 

These facta point to the significance of the magnetic 
properties of substances in chemical processes, and 
thus to the role of magnetochemustry in reaction 
kinetioe. . 

A detailed discussion of this work will be published 
in Enghsh in Acta Chimica Hungarica. 

ZOLTÁN G. SzaB6 

Institute for Inorganic and 

Analytical Chemistry, 
University of Szeged, 
Szeged. 
Jan. 10. 
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Formation Constants of some Metal- 
Tropolone Complexes 


Tue formation constants of several metal deriva- 
tives of tropolone have been determined in order to 
compare the co-ordmation tendency of tropolone 
with that of other co-ordinating groups. The order 
of stabilty of the various metal derivatives ig 
Cull > Be > Pb > (Zn, Ni) > Coll. In general, this 
order agrees with that found for the oo-ordination 
compounds of ammonia!, ethylenediamine’, ealicyl- 
aldehyde', galicylaldehyde-6-sulphonie acid’, p-di- 
ketones’®’, 8-hydroxyquinoline*, 8-hydroxyquino- 
line-S-sulphonic acid’, and «-amino-aeide*"'. The 
metal-tropolone compounds are more stable than 
the correspondmg acetylacetone compounds, which 
may be further evidenoe of the greater stability of 
five-membered chelate rings compared to sıx- 
membered rings. 

Tropolone was synthesized m the manner described 
by Cook e£ al.1° (found : m.p., 48-50? ; pKp = 6:97 + 
0-02 at 30°; reported m.p., 49-60? ; pKp = 7.00 + 
0-2 at 20°). 
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Formation constants were determined by the 
potentiometric method of Bjerrum! as modified by 
Calvin and Wilson!*. Because of the slight solubility 
of these complexes in water, all titrations were carried 
out in & solvent containing 50 per cent dioxane by 
volume. Determination of the pK of tropolone in 
this medium at an ionic strength approximately equal 
to that existing in these solutions at the midpoint of 
the neutralization of excess tropolone yielded a value 
of 7-92. It was found that the pK p was very sensitive 
to slight in ionic strength, so for each de- 
termination pK p was taken directly from the titration 
curve and this value used in the calculation of the 
formation constants. 

Of the six metals discussed here, it was found that 
three (zino, nickel and divalent cobalt) were able to 
co-ordinate with three molecules of tropolone to 
form a singly charged anion, MCh,~, while the other 
three (divalent copper, beryllium and divalent lead) 
^ eombme with only two molecules of the tropolone 
to form neutral species, MCh,. This behaviour was 
noted earlier for hunolutiol, 8B-£sopropyltropolone!3-15, 

The constante were oelculated from concentration 
date, assuming all activity coefficients to be unity. 














Co-ordination with copper was so strong that log K, 
could not be MI 

The low solubilities of the complexes of several 
of the trivalent metals have introduced difficulties in 


the determination of their formation constants. - 


Although the formation of complexes has been 
demonstrated with calcium, strontium and divalent 
mercury, additional work is neceasary to obtain 
accurate data. 

Formation curves for the complexes are shown in 
Figs. 1 and 2. 

Gr ystallin ryBtaline material was obtained in several 
instanoes by partial evaporation of the solutions after 
titration. The cobalt derivative was a lustrous, 
reddish violet, and the zinc solution yielded light 
yellow octahedra. The copper compound was found 
to decompose at o. 300°, whereas the other two com- 
pounds were unaffected at temperatures up to 275°. 





Tig 1. Formation curves for complexes with copper (O), beryllium 
(A) and lead (@) 
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Tig. 2, Formation ourves for complexes with zme (@), nickel 
(O), and cobalt (A) 
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Simple Analogues of Cortisone 
Ix continuation of previous work from tl 
Department, some methyl-substituted analogues 
l-hydroxyacetyleyclohexanol have now been pi 
pared. The previous method employed an a-hydro 
acid (II, R=H) obtained from ite cyanohyd 
(I, R =H). 2-Methyloyclohexanone oyanohydi 


ae. ON HO OOOR HO OzO 


AXE UA 
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uld not be hydrolysed to the corresponding acid 
I, R=CH,), and although this acid was obtemed 
r the oxidation of the corresponding 2-methyl-l- 
hynyleyolohexanol (III, R=CH,), the low yields 
ndered the product unsuitable as a starting material. 
ence, for further work the method was modifled aa 
lows : 











HO CzOH OH CO.O0H; 
R R' * 
p HO ^ L 

Hg '/H. 80, 
R” 
R” 
(TY) (v) 
OH OOOH,Br OH OOOH,OH 
K. R*. 
Bn ROS L R” Ć 
cOH E: KOH 
ZNN 7X 
R” R” 
YD (VID) 


Methyleyolohexanone with sodium acetyhde in 
yuid ammonia furnished excellent yields of the 
s/trans - 2- methyl - 1 - ethynyleyclohexanols*, which 
ere roughly separated into the ots- (m.p. 58°, 
) per cent) and the irans- (b.p. 767/16 mm., 
» 1-4689, 60 per cent) forms by crystallization. 
oth forms were hydrated with dilute sulphurio 
id in the presence of & salt, and the 
stones so obtemed (V, R’=CH,, R”=R” =H) 
mpletely purified at this stage through their semi- 
Frbarones (cts-2-methyl-l-acetyloyclohexanol, m.p. 
P; gemicerbarone, m.p. 229—230? ; trans-2-methyl- 
acetyleyelohexanol, b.p. 92°/10 mm., np 1:4635 ; 
micarbazone, m.p. 218-219?). Bromination of the 
spective ketones yielded ots-2-methyl-1-bromo- 
etyleyelchexanol (VI, #’=CH,; R’=R'’=H, 
.p. 68-69°; pyridinium quaternary salt, m.p. 
18-100?) and  irans-2-methyl-1-bromoaoety. 
xanol (b.p. 70°/10* mm., pyridinium salt, m.p. 
)2-203?). 

The corresponding cis-2-methyl-l-hydroxyaoetyl- 
clohexano] (VII, &E'—CH;; Pae” =H, m.p. 
80°) and the trans-2-methyl-1-hydroxy&oety 
Xanol (viscous liquid; semicarbazone, m.p. 199— 
)1°, and thioeemicarbarone, m.p. 210? (deoe.)) were 
tained by hydrolyais of the ois- and trans-bromides. 
4-Methyleyclohexanone gave 4-methyl-l-ethynyl- 
ctlohexanol (m.p. 20°, evidently a cts- and trans- 


HO OOOH, C,H,00O OOOH, 
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(VIL R'—R"—H; R''—OH,, m.p. 80-81°). Similar 
reactions on 2:2 dimethyleyclohexanone furnished 
only very small yields of 2: 2 dimBthyl-l-hydroxy- 
acetyloyolohexanol (VII,  R'/—R'"—CH,, R” =H, 
m.p. 56°). 

"The present method of introducing the dihydroxy- 
acetone chain into mmple compounds allows any 
desired acylation on the primary and tertiary aloohol 
functions without resorting to selective acylation, 
and, as & model, a phosphate of the type (LX) has 
been prepared (l-acetyleyclohexyl benzoate, b.p. 
124-5°/10 mm., 2: 4 dinitro-phenylhydrazone, m.p. 
200° ; 1-hydroxyacetyloyclohexylbenzoate, m.p. 76° ; 
phosphate (LX), m.p. 80-81%). 

Further details of preparations and biological tests 
will be published elsewhere. 

I am indebted to Prof. N. F. Maclagan for suggest- 
ing this work and for advice and encouragement 
throughout it. I am also indebted to the Empire 
Rheumatism Council and the Standring Research 
Fund, Westminster Hospital, for financial assistance. 

J. D. BALINOR 

Department of Chemical Pathology, 

Westminster Medical School 

(University of London), 
London, 8.W.1. 

. April 17. 
! Bilimoria, J. D., and Maciagxn, 

Chem. Soo., 3067 (1051). 


? Moles ot al, J. Amer. Chem. Soc., 70, 1829 (1048). Heflbron e! al, 
J. Chem. Soe., 2023 (1049). 


N. F., Neturs 07, 81 (1051); J. 


Paper Chromatography of Phenolic 
Substances 


SmsvuaAL recent lications have attested to the 
utility of the technique of Paper partition chromato- 
graphy in the separation and identifloation of phenolic 
substances. Bate-Smith! described ite application to 
anthocyanins, flavonea and other polyphenolic sub- 
stances using a butanol - acetic acid — water system 
and ammoniacal silver nitrate as & detecting reagent. 
Evans, Parr and Evans! used butanol — pyridine — 
aqueous sodium chloride and diazotized sulphanilic 
acid (Pauly reagent) to se and detect simple 
phenols and their derived phenolic acids. Gosta 
Lindstedt’, applying the technique to the separation 
and identification of nine phenolic constituents of 
pine heartwood extracta, found that best results were 
obtained with a water-saturated mixture of benzene 
and ligrom containing traces of methanol. Bts- 


-diazotized benzidine was used as the detectmg 


reagent. A phosphomolybdie acid detecting reagent 
was used by Riley* in applying the technique to 


0,H,COO COCH,OH 


-K xod 


ixture from which only very small yields of one 
ire form, m.p. 36?, could be separated). On 
ydration, the mixture yielded a ketone (V, R'— 
"=H; R''—OH; b.p. 99-100?/10 mm.; gemi- 
zbazone, m.p. 181-182"). Bromination and hydro- 
His further yielded 4-methyl-1-bromoaocetyloyolo- 
xanol (VI, R/—R"—H ; R’”=CH,, b.p. 125°/0-004 


m.) and 4methyl-1 -hydroxyacetyleyolohexanol 


C(4H,000 COCH,0-4 
S/N 


BN NE 


.PO 
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Thuja phosto QM). 


Poeudotsuge lari joha Ld 


Conoentration, 14 mgm./o.c. , resolved in 3 hr 


common phenols in benzene — alcohol— water systems. 
In studymg hgnin degradation productae, Hossfeld* 
first coupled the phenol mixtures with diazotized 
sulphanilio acid and then separated the sodium salta 
of the dyea formed using & methyl ketone - water 


In work at the Vancouver Forest Products Lab- 
oratory on phenolic extracta of conifer heartwood and 
phenolic compounds related to lignin, the best resulta 
have been obtained using carbonio acid solution alone 
as a developing solvent, and a fine spray of an aqueous 
muxture of ferric chloride and potassium ferricyanide 
as detectmg reagent. The latter, easily prepared by 

ing equal volumes of one per cent ferric chloride 


and one per cent potagstum ferricyanide a few minutes ` 


prior to use, gives an instantaneous deep blue spot 
similar to Turnbull's blue with all phenols thus far 
tested. A permanent record 1s secured by 

the paper with dilute hydrochloric acid followed by 
water. 

The formation of a blue spot by ferric chloride and 
potassium ferricyanide in the presence of phenols 
may possibly be explained by the formation of a 
l: I complex of ferric ion and phenol, as suggested 
by Broumand and Smuith', which then gives the 
ferrous reaction (Turnbull’s blue). 

The angle-phase carbonic acid developing solvent, 
prepared by bubbling carbon dioxide through dis- 
tilled water at 21" C. until & pH of 4 2 is reached, 
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gives r&pid development (88 om. in four hours) an 
good reeolution with most phenols. 

This simple, but very useful, combination of de 
veloping solvent and detecting reagent has been use 
su y in this laboratory during the past tw 
years. Results of ita application to simple pheno 
run individually in descending chromatogram o 
Whatman No. 1 paper at 22°C. are given in th 
accompanying table. In each case well-define 
circular spots were detected. 


DISTANCE TRAVELLED BY SOMA SIMPLE PHAKOLS IX FOUR HOUI 


Substance Distance (coL) 
a-Naphthol 170 
Naphthol 10: 
248 
Os 28 1 
Resoremol 25 0 
Phloroglucinol T 
Hydroquinone 27:0 
Gallio acid 23 6 
Vanillin 24-0 
Syringaldehyde 20 8 


Application to phenols and complex polyphenolic 
from heartwood extracta 1s illustrated in the photo 
graph, the chromatograms being, from left to mght 
those of the acetone extract of mountain hemloc! 
(Teuga mertenaana), western hemlock (Tsuga heterc 
phyla), western red cedar (Thuja plicata), and Dougla 
fir (Pseudotsuga taxifolia), respectively. The usefulnee 
of this technique in family and species identificatio 
18 indicated clearly. The strong spot at Rr 0-26 fc 
the Douglas fir was readily shown by colour tesi 
and comparison with a reference sample to be du 
to the 3, 3!, 41, 5, 7 pantahydroxy flavanone isolate 
by Pew’. 

Details of the work on extracte of confer heart 
wood will be published elsewhere. 

G. M. BARTON 
R. 8. Evans* 
: J. A. F. GARE NER 
Vancouver Laboratory, 
Forest Products Laboratories Division, 
Dept. of Resources and Development, 
c/o The Univermty of Britiah Columbia, 
Vancouver 8, B.C. 
Jan. 28. 
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Isoelectric Point of Chymot inogen 
by a Donnan Equilibrium Method 


Kunitz and Northrop! found the isoeleotrio pom 
of crystalline chymotrypmnogen to be near pH 5 b 
their method of muorocatephoreaig!'. Recently 
Anderson and Alberty’ and Laskowski‘, using eleotrc 
phoretic mobilities, gave values of pH 9:5 and 9: 
respectively. As it ıs now possible to orystalliz 
chymotrypamogen salt free from aqueous alcohol’ 
it was thought worth while to attempt to determin 
the isoeleotrio point of such & preparation by 
method based on the Ponnan equilibrium. 
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40 50 0-0 70 80 
Final pA of tnalde solution 


, 8 per oent chymotrypsinogen solution, acetate buffer, 0 004 AI ; 
» per oent Shy Toy pemogen. eee phosphate baffer, 


Jhymotrypsinogen was prepared by the method of 
nitz and Northrop! and six times from 
ite aqueous alcohol’. A 10 per cent solution of 
| protein in water was prepared with the aid of a 
' drops of 1 N hydrochloric acid; the final pH 
3 9.0. The liquid, which was slightly turbid, was 
rifled by centrifugation at 5° C. Sodium hydroxide, 
7, was added gradually and samples of 4-0 or 4-5 0.0. 
re withdrawn from time to time and mixed with 
' or 0-5 o.c., respectively, of the appropriate 
fer of the same pH. Lengths of sausage camng, 
n. diameter (Nu Jax Visking cellulose sausage 
ing, Visking Corp., Chicago), previously washed 
1 each containing a small glass bead, were filled 
this solution to such & length that they fitted 
wveniently into a test-tube. This was filled with 
; same buffer suitably diluted, so that the con- 
trations of buffer salts were identical on both 
a8 of the membrane. The initial pH of the inner 
l the outer solutions differed by lesa than 0:02 pH 
te. The test-tube was then closed with a rubber 
pper, leaving a small air-bubble to provide stirring 
the outer solution. Several of these tubes were 
ened along the radii of a alowly revolving vertical 
x and were thus kept stirred for 24 hr. at 5°C. 
> unopened tubes were allowed to warm to room 
yperature for 20 min. The pH of the outer solution 
3 measured first, followed immediately by measure- 
nt of the inner solution. 

‘he graph of the final pH of the inner solution 
inst the differenoe in pH between the solutions 
the two sides of the membrane is reproduced 
ewith; the point of zero difference, which is the 
slectric point, is seen to lie at pH 0-8. It is 1ntereet- 
to note that the monovalent acetate buffer and 
polyvalent phosphate gave almost identical values 
the isoelectric point. A similar experiment with 
‘onal-acetate buffer, 0-004 M, gave leas clear 
ulte, but indicated am isoelectric point between 
. 6 and 7. 

This method has the advantage that it can be 
Tied out very simply with a minimum of i 
nt, provided that the protein is readily available 
1 is stable under the conditions employed. It 
; none of the disadvantages of the other methods 
tently in use, except the possibility of combination 
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between protein and the buffer salta; this can, how- 
ever, be investigated by using diverse types of 
buffers. ` 

The microcataphoresis® of collodion particles coated 
with chymotrypainogen gave indications that the pro- 
tein concentration affects the value of the isoeleotrio 
point, higher values being obtained in stronger con- 
centrations. For example, the above preparation 
of chymotrypainogen gave a value of pH 7-2-7-4 
when the concentrations were as high as 0-4-0-8 per 
cent, iz = 0:0058. The state of purity and the previous 
history of the protein appear also to have an import- 
ant 1nfluence on the result. 

I am indebted to Dr. M. Kunitz for his guidance 
and help and for permiasion to work in his laboratory, 
The experiments were carried out during the tenure 
of a Rockefeller Foundation Fellowship. 


VERNON M. Inqraart 


Rockefeller Institute for Medical Research, 
New York 21, New York. 
Jan. 30. 
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Basic Chromosome Numbers in the 


Genus Cerastium 

An investigation of mitotic ohromosomes of 
Cerastium semidecandrum L. (British material) has 
revealed that, of the 36 metaphase chromosomes, four 
are nucleolar-organizing chromosomes. These each 
have a satellite. The nucleoli fuse early in telophase 
ginoe the resting nuclei have only one, two or, more 
rarely, three nucleoli, though once a cell with four 
nucleoli was seen. It would thus seem that these 2n =. 
36 plants are tetraploid, although no plant with 2n = 18 
has, as yet, been reported, and that nino is finally 
established as the basic number. From chromosome 
counts most species in the genus have nine as the 
basic number; however, there is & group of species, 
all annuals, which have the chromosome number 
2n — 38. In these plants the nucleolar-organizing 
chromosomes cannot be distingui in somatic 
tissues ; but in the pollen-mother oella there are two 
nucleolar-organizing chromosomes clearly visible dur- 
ing prophase. These two chromosomes each have a 
distinct deeply staining region in contact with the 
nucleolus, such as McClintock! described in Zea mays. 
It would thus seem that in this section of the genus 
the ta are truly diploid with 19 as the basic 
n . A list of species for which chromosome 
counts are available is given below, with the species 
grouped according to their basic numbers. Unless 
otherwise stated the material is continental; un- 
dated counts are published here for the first time. 

From these lists it is apparent that the majority 
of the species in the section Orthodon have the basic 
number 9, while those m the section Strephodon 
have the bamo number 19. A -few species, for 
example, C. dichotomum, normally placed in the 
section Orthodon, would appear from cytological 
evidence to have a closer relationship with the 


252 
<-9 
Species 2n Author 
C. epum L. 72 Booher, 1028; A and D 
Love, 1944 ; 
^ Nesierpuard 1948; Breti 
1950 am. 
108 and 
1948 (Greenland) ; 
19560 
0.144 Brett, 1051 
C. ervense L. 72 Rohweder, 1030; Mattick, 
1949 ; 1950, 
Brett, 1961 Gift) 
235 P 1960; Brett (Oan- 
38 1050 
C. banaivowm, (Roch) Heuff 72 , 1050 
; Pers. c. 53. Matück, 1040 
90 ; ,1044; Brett (Brlt- 
C. oerastoides Britton 36 Maitiak, 1049 
40 proe vey ied 
Westergaard, 1048 
O. cuadidissranum Corrons 56 Rohweder, 1 
O. foxiemem Baung. e120 Mattlok, 1949 
e.144 Bocher, 1938 
O. glomeratwn "hull 73 Rohweder, 1080; Brett, 
C. Tries. 72 Hager eii 
e. terim ro. enr 20 
' 196 esit, 1060 (Bii 
144 HOAN, 1989, ck, 
186-152 Brett tain) 
C. lati fetiue L. 36 praise 1949 Favarger 
and Soler, 1919 
C. pedunculstum Gaud. 36 and Soliner, 1040 
C. regelh Osif. 72 1040 
. e&midoognérum L. 53560 Hohweder, 1989; Bret 
Erua 
O. tetrandrum Curt. 36 Dir 1037;  Rohweder. 
C rabkerandrum (Lange) Murb 5 Hi i 
Q. tomantotum L- i $8 Rohwoder, 1080 
72 Brett, 1961 
C. vnforwa Clairy. 36 Mattick, 1019;  Favarger 
. and , 1bL0 
a=-19 
C. aenomshim Waldst. and -Kit. 88 Fe and Bollner, 1949, 
O. chlorasfotium Fisch. and Mey 88 ee 1930; Boll», 
C. dahurioun Fisch. 38 Bollner, 1050; Brett 
C. éickotomum L 38 Brett, 1961 
O. memenin 38 Bret ) 
C. porfottatun T. 38 Brett, 1050; Boller, 1060 
Strephodon ies O. perfoliatum. It would also 
appear, as BÓ has already suggested, that the 


Dichodon species O. anomalum is related to C. 
perfoliatum and, in my opinion, to C. dichotomum 
also. Further investigation ıb is hoped will result 
in & more natural classification than that formulated 
by Seringe and published originally by de Candolle’. 

Other oounta in these lista call for comment. Three 
species, O. oerastoides, C. arvense and O. tomentosum, 
appear to have both basic numbers. The morpho- 
logical and geographical evidence would suggest that 
they belong to the z = 9 group and possibly, there- 
fore, the 38 and 40 chromosome members are 
aneuploids, 4w + 2 and 4w + 4. 

The species: O. holosteoides (C. vulgatum) is peculiar 
in that ita chromosome number is not constant even 
for the offspring of the same plant after selfing. 
ies is a very high polyploid, probably 
and it would seem that, at this degree of 
ploidy, loas or gam of a few chromosomes at meioais 
* has Irttle if any effect upon the viability and fertility 
of the seed. The range of chromosome numbers given 
as 186-152 is probably wider than this, as approximate 
made which indicated even lower 


This 
16-ploi 
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rule, and usually all the chromosomes are inchude 
in one of the four nuclei at the end of meiosis. 

The question of the origin of these two bas 
numbers remains. It is possible that their orign 
are quite distinct; but, alternatively, it could 1 
that as & reault of hybridization the planta wi 
88 chromosomes have the activity of all but two 
their nucleolar-organizing chromosomes supprease 
the situation being similar to that discovered 1 
Nevashin‘ in Orepts. 


Queen Mary College 
(University of London), 
Milé End Road, 
London, E.1. 


eae wir Te M., £. Zallforschung und Alibroabopische Amat., ! 


1 Soller, R., Experientia, 6, 535 (19060). 


* de Candolle, P. de, “Prodrom: Naturalis regn! vegotabilt 
pers prias ald (1824). o í 


1 Novashin, M., Cytotogia, b, 109 (10%). 


Orryz E. BEETT 


Colonization of Plant Debris by Coprinus 
Species In Soils 


IBOLATION of members of the group Baaidiomyoete 
as compared with other soil fungi, directly from & 
by either the soil dilution plate’ or the root buri 
technique" has met with little success, though bett 
results have been obtained by the soil plate technique 
Hitherto, studies 6n their distmbution were most 
confined to the recording of fructifloations (whic 
may be.of seasonal oocurrenoe) in Nature*. Howeve 
in the course of mvestigations in this laboratory < 
survival of Macrophomina phaseoli by the root buri 
technique in Madras garden soil amended wi 
ammonia at different concentrations (2, 5 and 10 p 
cent), it was observed that a Beaidiomyvoete regular 
colonized and ced fructifications on pieces 
cotton root plated on agar media (potat 
dextrose and Horne and Mitters’s media). The incub 
tion period needed in the soil for this colonizati 
was only two weeks. The control pieoes of root buried 
untreated soil failed to yield the fungus. This wo, 
was extended to ocotton-growing soils, name} 
Coimbatore, Udamalpet and Kovilpatti souls (Madr 
State). In all cases similar fruotifloations we 
observed only m the soils treated with ammonia. Tl 
Basidiomycete was also found to colonize and produ 
ita fructificationa on pieces of root soaked in 60 f 
cent ammonia solution for one hour and incubat 
for one week in the above-mentioned soils. T 

has been identified as a species of Coprém 

I am indebted to the Director, Royal Bote 
Gardens, Kew, for the identification of the Basid 
myoete, and to Prof. T. ‘8S. Sadasivan, Doer a 
guidance during this investigation. My € 
due to the Government of India for the award ol 
Junior Research Soholarshrp. 

E. J. OMINNAYYA 


Botanical Laboratory, \ 


*Warenp, J. H., Watwre, 188, 117 (1950). E 
* Parker-Yxhodes, A. F., New Pkytol, 60, 127 (1961). 


No 4319* August 9, 1952 , 


Filarial Infections in Mosquitoes 


MosqUITOES which on dissection show infective 
i Pope rere eer ied enon ed 
viagig in icular area where mosquito col- 
tions are 
D log play ilo path oí vectors of animal 
ections, findings in any given area have to be 
erpreted carefully. A short account of conditions 
rtaining in & amall village in Sakhigopel, OrissaState, 
dia, where Wuohererta banorofts is known cause 
filarial fection in man, is given below. 
Of 3,307 Oulex fat and 1,928 Mansoniotdes 
nulsfera dissected locally, 55 of the former and 41 of 
ə letter were found with infective larval forms m 
ə head/proboecis. In addrtion, some M. annulsfera 
owed mucrofilaris or their developing forms in the 
iphigien tubes. In view of the fact that M. 
"ulkfera are not suitable for transmission of W. 
norofü and that Wuchereria develop in thoracic 
iscles!, the poambility of fllarie of other origins 
isting m the same area was explored. Infective 
"væ dissected out from C. fatigans were longer than 
ose noted in M. annulifera. The former had more 
an one caudal protuberance, indicating that they 
re probably Wuchereria. 
Precipitin testa of blood-meals of mosquitoes 
re carried out to determine the sources of blood. 
10y showed a higher predilection of C. faiigans for 
oan blood than M. annultfera, which fed mainly 
. domestio animals and birds. 
Four oub of forty dogs examined were found 
sitive for microfllarim, morphologically similar to 
rofilarta repens. 
Separate batches of clean C. fatigans and M. 
nulifera were allowed to feed on dogs showing 
repens infection, and on human cases with W. 
norofis. Results showed that a high percentage 
M. annulsfera became mfective with D. repens but 
re refractory to infections with W. bancrofh. On 
e other hand, C. fatsgans showed high susceptibility 
infections with W. banerofti and definite refractori- 
88 to development of D. repens in them. These 
inta serve to bring out the mmportanoe of correct 
is of infective forms of fllari&l infections in 
itoes. 
annulifera has been incriminated as a vector 
. repens. 
N. G. 8. RAGHAVAN 
B. Q. Mera 
RapHaGOVINDA Roy 
Malaria Institute of India, 
` Delhi. Feb. 14. 
rengar, M. O. T , Ind. Med. Ree. Afemotr, 80 (1988). 


\bnormal Leaves of Cycas revoluta Thunb. 


Duarsa the course of an investigation on the 
postion of xylem in the rachises of cycads, I 
me across a peculiar abnormality in Oycas revoluta 
nnb. In some female several leaves 
eseesed a subsidiary rachis which bore subsidiary 
one in & spiral fashion. This was noted in several 
coessive whorls. 

Each subsidiary rachis appeared to originate by & 
nspicuous fold of the main rachis. It was filled 
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Fig. 1. 


À pert of the transverse section of 
vascular bundle of subaidtary rachis m drvimon. (x 44) 
Fig. 2—5. Changes in the outline of the rechm durmg tho 
oC aubedaty pirme. (x 12 


», Normal pmne ute ope B; P, Fu 
» 2 DeL > , 
sr, subaldmary re ; tb, vascular bundlos 


rachis showing the 


of the normal type. There was a layer of palisade 
tissue .mmmediately below the epidermis at several 
places; but ite tion was not uniform (Fig. 1). 
The vascular bundle was meearoh and included in 
the inner margin of the rachis. The subsidiary rachis 
a oe ee ere and 
did not exceed 7 am. in 

The subsidiary leafleta were formed by lateral 
elongation of the rachis and the constriction of the 
newly formed parts. Each leaflet had the normal 
structure; but the vascular tissue was very scanty. 
The transfusion tissue was formed by gradual 
thickening and elongation, from & mass of loose cella 
in the rachis which appeared while the leaflet 

rdium was yet being formed. The vascular 
Pune cfs eub dier oe ris RU Ob Ue 
origin but gradually assumed concentric and thon 
mesarch structure?. : 

In an' examination of the ‘succeasive stages of the 
origin of the subsidiary pinnw (Figs. 2-6), it was 
found that the-subsidiary rachid lost ita identity aa 
the pins matured. The normal structure of the 
prinoipel rachis was regamed by a gradual suppression. 
of the subsidiary rachis and disappearance of ita 
vascular bundle. 

Such a feature is unknown in other cycads and 
has not been reported hitherto as & normal occurrence 


in Oycas. 

I am grateful to Prof. Shri Ranjan for his encourage- 
ment, and to Mr. G. P. Agarwal and Mr. B. B. 8. 
Raizada for help in the preparation of sections. 

RAMESH KUMAR SRIVASTAVA 

Botanical Laboratories, 

University of Allahabad. 

Feb. 10. 
! Srivastava, R, K., Proc. Net. Acad. Soi. (India), (in tho prem), 


254 
APPOINTMENTS VACANT 


APPLIQATIOES are ee for the following appointments on or 
be fore the dates men 
In bospital 


lah eRe ral ual with tm Lining and us d Balford 6 (August 


10) 

ABBIFTAXT MATHEMATICRS— [he Secretary, The Untversity, 
Edinburgh Augu w 21). 
ABBINTAX'T IX APART HENT 


Director of Studies, Royal NUM 
Greenwiah, Cen Tyo (August 23). . 
CHEMIST (wi in 


County Hall, London, 8.9.1 (August 

LECTURER [X PHYNIOLOGQY AND PHARMACOLOGY in School of 
Placer he d pal, College, Dundes (August 23) 

IUNÉRARGH R IN FZooLoGY—Thes » The 
Untversity, bhane u 23). 

BHKIOR URGY (with & wide 
motallurgioal tnd i wit detailed of at least one branch 
of im locally) in the Department of Ap Wotver- 
hampton B Technical Clark to the Joint 
Bducational Oommuttee, Hducation Offices, North Street, Wolver- 
hampton (August 23). 


HEAD OF THY DEPARTMENT OF SOCENCE (com 


ANIMAL HUSBANDRY AND 

PREVENTIVE MEDICIME in the University Veterinary School—The 

rere eats of University Oourt, The University, Glasgow 
ugust 


ASNINTANT LECTURER IK Aged RM y, Shemetd (August 5) 
petrology) The e peruano ae NM 
‘idinewa Pe POWER IL ranana The Reglaizar, De S UntvadiGy, 
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ot y oterinary 
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Organic Matter—The Beeretary, 
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a 
in odiate standard 


m "Principal, ead vbpsilagy an 


degree or the ARTO 


Broogmaryt (with an a 
ppropriate sefonce Group Secretary, Roy: 


), Almack House, 26 King Btreei 
ng F. 5TA. 
HEMICAL ANuLrEEES (Benior Sclentifio OfMeer gradi 


conditions 

t work on them (Hef. Mies ri 
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of Labour 
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Seas D metallurgical anolytios 
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JOINT CONSULTATION IN 
MANAGEMENT 


WES the Committee on Industrial Productivity. 
appointed in December 1047, formed its Panel 
on the Human Factors affecting Industrial Pro- 
duotivity, under the chairmanship of Sir George 
Sohuster, one of the first subjects to whioh the Panel 
turned rta attention was current managerial praotioe. 
The soundness of this decision has been confirmed by 
the experience and reports of the produotivity teams 
whioh have since been sent by the Anglo-American 
Counoeil on Productivity to study American practice 
in various industries. Two of the outstanding lessons 
to be learned from the experience of these teams are 
the extent to which efficent management sets the 
pace of productivity and the importance of dealing 
with those engaged in industry as human beings 
whether at the level of the operative, the foreman, 
the technologist or the manager. 

Two extensive surveys in this fleld were planned 
by the Panel and were undertaken under its sponsor- 
ship by the National Institute of Industrial Psyoho- 
logy : one was into the status, selection and training 
of foremen and the second was into methods of joint 
consultation. Both inquiries were designed to present 
& picture of current practice m the whole range of 
industry and to relate the nature and the effectiveness 
of the methods m use to the size, location, internal 
structure and history of the firms approached. A 
report on the first project has already been published. 
That on the second, which occupied three years, 
during which 189 factories were visited and informa- 
tion received from many others, has now appeared", 
appropriately enough when the Acton Society Trust 
has issued a correspondmg but slighter study of joint 
copsultation in the nationalized industries, which 
were excluded from the inquiry initiated by the Panel 
on Human Faotors]. 

The report seeks to elucidate the factors associated 
with successful jomb consultation, and after defining 
the soope of the inquiry, the purposes of jomt oon- 
gultation and the oriteria of suooem, analyses, in 
successive sections, payohological conditions and their 
effect, the bearing of technical and economic factors, 
the organization and finally the achievements of joint 
consultation. In the last two chapters of the book 
jomt consultation is discussed first from the point of 
view of the worker in broad terms and then from that 
of the manager, both as leader and ae employer. 
There is also a foreword by Sir George Schuster. 

It is by no means olear to whom the book is 
addressed, and probably something much more con- 
cise would have been surer of reaching the average 
factory executive, trade union official or works 
council representative, particularly 1f the details were 
made accessible to those sufficiently interested. Much 


* Jont Consultation tn British Industry. 
undertaken the National Institute of Ind 
esee oT Human Factors Panel of the Committee on Ind 
Ul 


ctivity. Pp. 276. ES Pape re LtcL, 1052.) 21s. net. 

t The Framework of Joint Consulta J. H. Bmith and Miss 

R. J. Carey. (Mationalized Industry Beriea, 10.) Pp. 1114-35. (Clay- 
gate: Acton Trust, 1962.) 24. 
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scarcely to have been attempted and is perhaps the 
more important because the conclusions drawn from 
this study are so slender. There oan, in fact, be no 
one best form of structure and procedure for joint 
consultation. An appropriate system for a particular 
company must take into account the ciroumstances 
of that oompany—the material oonditions, tts 
organization, and the relationships and prevailing 
attitudes of the people ab all levels within it. Those 
concerned with setting up a new organization or 
system will undoubtedly find that this report will 
amply repay a careful study. 

“Any system of joint consultation, however, cannot 
long remain statio and effective: it must develop to 
meet the changing needs of the organization or ita 
usefulneed will decline and’ it will gradually decay.” 
To preserve vitalrty involves a,task of mutual under- 
standing and of education on both sides, and it is 
here that something more is required in the way of 
exposition or interpretation than we are given here. 
As & technique of management the soope of joint 
consultation is limited, and unless those limitations 
are olearly and generally understood there is the 
danger that unfounded expectations may lead to 
disappointment and further distrust instead of to 
confidence and harmony. 

As & philosophy of management, joint consultation 
has wider possibilities ; but here again there is much 
educational work to be done before it is fully under- 
stood and accepted with all its implications as the 
development of a democratic principle. Adoption of 
the consultative relationship as the basis for day-to 
day conduot of the affairs of an organization is likely 
to foster the growth of understanding and realization 
of a cammon purpose between people whose interests 
may appear to them to be opposed; but there are 
examples enough given in this book to show how 
much has yet to be dane to remove misconceptions 
and misunderstandings. Sir George Schuster, in his 
foreword, indeed suggests that while some important 
firms are making great advances, British industry as 
& whole is still only tinkering with the subject. Joint 
consultative methods, he urges, are a means to an 
end—the making of each industrial unit a har- 
monious, live, co-operating oommunity, working 
together with a sense of common purpose which is 
understood and accepted by all its members. That 
ultimate aim is kept in view in this book, and if it 
does not go quite so far as is desirable in the task of 
exposition and interpretation, at least it provides a 
large amount of material from actual experience on 
such matters as the form of committees, the methods 
of selecting representatives, the difficulties of 
‘reporting back’ the problems of relations with the 
trade unions end the like with which others could 
complete that task. 

T6 Actas Societe dirask panes Rie ddile ws 
well the need for a clear understanding of what is 
meant by joint consultation and advisory functions ; 
but the position in the nationalized industries ss 
given in this pamphlet differs considerably from 
that given by the study initiated by Sir George 
Schuster’s Panel. All the industries nationalized 
since the War have been placed under a statutory 
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obligation to seb up machinery for joint consultation 
as well as for the negotiation of wages and conditions 
for employees. Primarily the Acton Society Trust 
sought to compare the varying organization estab- 
lished in the different industries, to inquire as to ite 
effectiveness in practice and to consider the extent 
to which the size of the industries had created special 
problems for the working of consultation. In practice, 
the inquiry could not be limited to structure because 
defects in working arose from many varied causes. 

In spite, however, of the differences, tbis study of 
nationalized industry corroborates much of the 
evidence given in the fuller inquiry of tht Pahel on 
Human Factors affecting Industrial Productivity. 
Indeed, the very factora which, in the nationalized 
industries, have been responsible for the difficulties in 
the way of joint consultation that have hindered its 
development on the lmes expected and have even led 
to ita impeirmg instead of improving relations, arise 
out of neglect of the conditions for succesaful joint 
consultation streased by the inquiry into mdustry 
in general. The unions’ insistence on uniformity of 
treatment in the nationalized industries and their 
desire to apply decisions over the largest possible 
area, the apprehensions of management, and the 
over-riding tendency of management and the trade 
unions to treat consultation as a method of exerting 
power, rather than as a method of exchanging views 
(with all the complications and untoward consequences 
of these attitudes and tendencies), are at bottom due 
to & camplete misoonoeption of the nature of joint 
consultation which the contrast drawn in these 
industries between joint consultation and negotiation 
tends to accentuate. 

Until that misconception is removed, the realities 
of the situation will not be faced and there is little 
hope of real progress. The report prepared by the 
Panel on Human Factors is a real contribution to the 
task of education required, and, although the data it 
presents are drawn from outside the nationalized 
industries, they are as relevant to the problems of 
those industries as to the problems of industry else- 
where. It is to be hoped that the report will be 
carefully studied by all sections of nationalized 
industry, and that its findings and evidence will be 
further interpreted and expounded in a form likely 
to reach those who may never read the present 
report. 

The Acton Society Trust does not present its study 
of the existing structure in the nationalized indus- 
tries without some positive suggestions. Five general 
conditions are postulated for -the organization of 
suooesaful joint consultation: the structure must be 
comprehensible to those who use it; it must be laid 
down in an agreement between management and the 
unions; it should be subject to review and amend- 
ment; it should be developed in response td local 
demand; and it should inolude adequate arrange- 
mentis for reporting back the proceedings of committees 
+o those represented. Beyond this rt suggests that the 
structure should also be related in some way to the 
manner in which employees are organized into working 
groups. ‘The fourth and fifth conditions are those 
where the position is least satisfactory, and like the 
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itative sixth condition they demand much more 
ention and examination in the light óf & oonoep- 
n of consultation as a continuous relationship 
ween groupe of people which requires expression 
appropriate forms. i 

[n this study, however, the main emphasis is on 
» task of education. The most serious omission in 
3 present arrangements in the nationalized indus- 
es, it is urged, is the general failure to provide any 
whinery for passing information about the work of 
3 committees to the men they represent. As in the 
idy inrtiated for the Committee on Industriel 
oduotivity, emphasis is laid on the need for skilled 
derahrp in the development of harmoniously work- 
rp group or committee; but the mam challenge of 
th these inquines is to the task of education. 
esh constructive thinking about joint consultation 
th as & technique and as a philosophy of manage- 
nt 18 needed ; but the most urgent need is to secure 
widespread and clear understanding of what joint 
nsultation really is, its limitations and its poesi- 
ities. For that task the report in particular supplies 
10h useful material, but the Acton Society Trust 
per is equally designed to stimulate the interpreta- 
m and exposition on which must be based an 
ucational campaign as it desiderates. 


BOTANY FOR THE DEGREE 
STUDENT 


ixtbook of Theoretical Botany 

r Dr. R. O. McLean and Dr. W. R. Ivimey-Cook. 
X. 1l." Pp. xv+1069. (London, New York and 
ronto: Longmans, Green and Co., Ltd., 1951.) 
8. net. 


HE attempt to write a textbook of Botany is an 

audacity which admite of no excuse but suc- 
æ.” Few would disagree with this prefatory 
mark in the first volume of the new text-book of 
eoretical botany ; all will admire the audacity, even 
excuses are not sought, and rhay, indeed, ask if it 
not audacity for a reviewer to attempt to criticize 
‘er so wide & field. 
The authors have made no attempt at ae 
atment, but have tried to bridge the gap between 
e specialist books and those designed for first-year 
udy. Realizmg that the complete work will be both 
stly and bulky, they have sought to arrange their 
xt 80 that it will serve for a beginner as well aa for 
more mature general botanical student. The aim, 
oreover, is to place factual material in the hands 
the student and thus to free his teachers from the 
ed to use their precious lecture time for presenting 
aterial of this sort. 
It is on this bass, therefore, that the first volume 
‘the new text-book must be judged, and the first 
sentials are that it shall be acourate, and lucid 
10 not to mislead. Mistakes could scarcely be 
voided in a work of this magnitude ; but fundamental 
Tors, or vague and misleading statements, are not 
! be expected. It is on this count that the work falls 
iort of perfection. A few examples may be given, 
ough others might have been selected: p. 80, in 
ie metaphase of meiosis, "the homologous pairs of 
iromosomes unite, then come on to the equatorial 
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plane and separate, so that one whole chromosome of 
each pair goes to one pole and one to the other"; 
p. 31, reference is made to the heterotypic and 
homotypic divisions; and p. 82, Fig. 16 illustrates 
"formation of chiasmata in unsplib homologous 


chromosomes". . 
In an account of the , which, the algologist 
might perhaps complain, have been afforded lees 
us treatment than the fungi, matters are little 
: the definition of heterogamy on p. 51 is 
difficult to harmonize with that on p. 50; and on 
p. 104 the life-cycle diagram of Cladophora includes 
reference to an antheridium and an oogonium and to 
an antherozoid and an oosphere, while in that of 
Distyota (p. 127) the implication that oogonia and 
antheridia occur on the same plant is, at best, 
Equally unhappy are statements in other sections 
of the book: Fig. 697 is not likely to convince even 
the lees sceptical studenta that there is much differance 
in the pitting of the araucarian tracheid and that of 
other conifers; the terms alburnum and duramen 
(p. 897) and &uturan wood (p. 903) are surely & little 
out of date; does hematoxylin oxidize to logwood 
(p. 898) ?; the account of tension and compression 
wood (pp. 904-7), if correct, is not remarkable for ita 
lucidity, while the statement that, in trees grown in 
an equatorial climate, growth (of the wood) is con- 
tinuous, is not as cautious as one might wish. 
The book contains more than a thousand illus- 
trations, and the authors are to be congratulated on 
the large number which are new. Many are from 
original photographs; but with some, and not & few, 
the reader may well not feel inclined to agree that 
the ‘“naturalistio quality of photographs needs no 
emphasis”: if examples are desired, reference may 
be made to Fig. 80, of Chlamydomonas, Fig. 88 of a 
Gunnera rhizome with Nostoo colonies, Fig. 269 of 
yeast, while it is doubtful if Fig. 857 would be 
i as collanchyma. The plain fact would 
seam to ke that a good drawing is often greatly to 
be preferred to a photograph, and some of theee 
illustrations appear to furnish le confirmation of 
this contention. W. JANE 


ENZYMES 


The Enzymes 

Chemistry and Mechamam of Action. Edited by 
Jamea B. Sumner and Karl Myrbdck. Vol. 1, Part 1; 
pp. xvi+724; 18.50 dollars. Vol. 1, Part 2; pp. 
x--725-1801; 12.80 dollars. Vol. 2, Part 1; pp. 
xi+790; 14.80 dollars. Vol. 2, Part 2; pp. xic 
791-1440 ; 14 dollars. (New York: Academio Press, 
Inc., 1950-52.) 


Ta publishers of these four books, two perta to 
each of two volumes, have printed at the front: 
and top of the jacket the words ‘A new encyolopsdic 
work", The stunned reviewer might be forgiven for 
doing no more than feebly murmur v Mes 
but to do so might suggest discourtesy to editors, 
&ubhorg, publishers and potential readers. Despite 
the obvious fact, therefore, that such & treatise can 
scarcely more easily be reviewed than it could have 
been written by one person, an attempt should at 
least be made to indicate the scope of the work, of 
which the first part was published no lees recently 
than December 1950. During the subsequent eighteen 
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months the three remaining parts have brought the 


total number of to 2801. The two parts of each 
volume have i continuously but 
separately: at the end of Vol. 1 (1862 pp.) are an ' 
author index (49 pp.) and subject index (46 pp.) ; 


the corresponding for Vol. 2 (1440 pp.) are 
58 and 49 pp. At the foot of each page of index to 
Vol. 2 is repeated a statement to show on which 
pages Part 1 of the volume ends and Part 2 begins ; 
unfortunately, no such convenient reminders appear 
in the index to Vol. 1. ` 
In Great Britain, where divers systems of giving 
references pertain, scientiflo readers are developing an 
almost pathological interest in the method adopted 
by particular authors or editors. For their inform- 
ation it should be stated that in these four volumes 
references are indicated by serial superscript numbers, 
the full bibliographical details ap at the 
bottom of the page of first mefition. This made 
a that is a little ing at first, 
_for wo find as a note to the author index of Vol. I 
the words “The numbers in parentheses are foot- 
notes". This is explained by, clearer and more 
extensive phraseology in a footnote to the oorre- 
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ing index of Vol. 2, where it is made apparent ' 


to the probably beffled users of Vol. 1 that the 
bracketed numbers are, in fact, the serial reference 
numbers to papers mentioned on a particular page 
but given descriptions on an earlier page. In this 
matter also, therefore, the editors have in Vol. 2 made 
good a defect of Vol. 1. With the textual ipta, 
the description at the bottom of the indivi ual pages 
and the two complete author indexes, details of a 
paper by a particular author can be found at a 
reasonable speed and one that on the average varios 
inversely as the author's fecundity. The same paper 
may, naturally, appear under two separate reference 
numbers in two chapters, but not in the same one. 

There are altogether seventy-eight different names 
given in the lists of authors at the beginning of the 
four parte. Their national distribution is, in itself, 
of some interest: United States, 48; Great Britain, 
9; Sweden, 8; Finland, 3; Germany, France and 
Denmark, 2 each; Turkey, Australia, Switzerland 
and Belgrum, 1 each. There happen also to be just 
seventy-eighb chapters to the combined two volumes ; 
but this is pure coincidence, for aixty-three chapters 
have single names at their heads (m several instances 
the same names appear over at least two chapters), 
eleven are the result of dual authorship, and four 
come from a treble collaboration. 

At the risk of appearmg invidious by selecting 
particular authors for individual mention, it seems 
nevertheless legitimate to record those of the British 
contributors, Dr. E. P. Abraham (penicillinase), Dr. 
N. J. Berridge (milk coagulation), Prof. F. J. W. 
Roughton and Dr. A. M. Olark (carbonic anhydrase), 
Prof. Frank Dickens (anaerobic glycolysis, iration, 
and the Pasteur effect), Dr. B. R. Elsden i 
Kreba (oxidation of 


i ea (physical chemistry and chemical kinetics of 
enzymes). These authors and their subjects are, 
incidentally, random gamples of both, for the net of 
the editors has been cast so wide as to make nation- 
ality & variable independent of subject—in both 
menses of the word. They therefore convey & fair 
notion of the breadth and depth of the editors’ plans 
and achievements; this is substantiated when we 
find such further. names as those of Holman and 
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Bergstróm (lipoxidase or unsaturated-fat oxidase 
Bernheim (enzymes in detoxication), Philip Cohe 
(transaminases ; enzymatic synthesis of glutamine 
peptide bond synthesis), Fromageot (sulphatases 
desulphinase ; desulphhydrases ; oxidation of organ 
sulphur), Greenberg (argimase), R. 8. Harris (th 
aminase), Kalckar (dephosphorylation of &denoeir 
polyphosphates), Massart (enzyme inhibition), tt 
late Otto Meyerhof (enolase ; aldolase and isomerase 
Michaelis (theory of omdation-reduction), Ochc 
(fumarase and aconitase; enzymatic mechanisms : 
carbon dioxide fixation), Seegers (blood coagulation 
Theorell (flavin-containing enzymes $ the iro 
containing enzymes, catalases and peroxidase 
"hydroperoxidases"), Umbreit (hydrogenase an 
hydrogenylase), Virtanen with J. Erkama (aspartas 
and N. Rantanen (nitrogen assimilation). 

This additional, almost random, selection « 
chapters, written by authors whose original contri 
tions to the subject are known all over the world, give 
a further idea of the ground the editors set out t 
cover. They themselves contribute a foreword an 
the opening chapter, simply entitled “Introduction” 
in it they cover such various topics as definition 
terminology, classification, history, the chemical an 
general properties of enzymes and the determinatio 
of their activity. The anatomy of this chapt 
naturally differa from that of the others; but thes 
also show no cammon pattern, each author or grou 
of authors having—wisely, I think—been left t 
devise the most appropriate subdivision of subjec 

To the topics already enumerated above, others « 
particular interest may be mentioned, namely, enzym 
specificity (Helferich), acetylcholine hydrolysis an 
synthesis and choline esterases and acetyla: 
(A i n) the a-D- and the f-glucosidasc 
(Gottachalk and Veibel, respectively), pectic enzyme 
(Kerteez), proteolytic enzymes (E. L. Smith), pho 
phorylases (Hassid, Dondoroff and Barker), th 
fundamental physical chemistry of phosphate banc 
(Kaplan), the cytochromes (K.-G. Paul), lumineecenc 
phenomena (Harvey), photosynthesis (Loomis), tumc 
enzymology (Greenstein and Meister) and—the las 
chapter of Vol. 2, Part 2—enryme technolog 
(Langlykke, Smythe and Perlman). Here also w 
find evidence of wide scope and &uthoritetiv 


treatment. ^ 

he eet cere) iis Ur dimid pae edited b 
Dr. J. B. Sumner (of Cornell University) and Dr. Ka 
Myrbück (of the University of Stockholm), indicati 
what more intensive ing confirme—the extr 
ordinary thoroughness with which the fleld named i 
the book's sub-title has been surveyed. Despite tt 
intensity of investigation still maintained in tht 
fleld, showing no signs of abatement and involv 
the pubhoation of. much new Knowledge since eve 
the lateat in date of the book’s content went to prea 
this work must remain for many years what 
certainly is to-day—a cornucopia of informatic 
about every aspect of enryme chemistry and aotio 
an invaluable saver of time and energy in search 
through the literature, a potent stimulus to tl 
research worker himself an immense credit : 


' all concerned in its inception, production and pui 


lication. The. total cost of the two volumes in foi 
parte is of the order of £20, and this might see 
formidable even to the wealthier. ialists. In fac 
it works out at ratber leas than 2d. a page, whic 
perhaps puts a different complexion on the matte 

A. L. BAOHARAGH 
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n Introduction to Luminescence of Solids 

y Humboldt W. Leverenr. Pp. xv+569. (New 
ork: John Wiley and Sons, Ino. ; London: Chap- 
ian and Hall, Ltd., 1950.) 96s. net. 


)JHOSPHORS are now manufactured by hundreds 
. Of tons & year, the amount having increased 
-fold with the development of fluorescent lighting. 
elevision and radar use quantities of the order. of 
wenty tons & year of more exacting phosphors, and 
1ere are other uses for X-ray screens, self-lumihous 
wdioactive painta, and luminous plastios and tapes 


r & variety of ded Sr With the in avail- 
bility in reproducible forms, smoe ‘they are difficult 
> make on the small scale, ingenious devices employ- 
ig them are likely to increase in the future. 

There are two ways of developmg & theory of 
hosphors. One that has been very popular is to 
egin from the ideas used for explaining the oroperties 
F semi-conductors, which lead to con- 
2pts such as ‘activator centres’, ‘electron traps’, 
xxcitons’, ‘phonons’, eto. This method treats the 
rystel as a whole and is helpful in attempts to 
nderstand how energy can pass from the non- 
mminescent bulk to particular centres from which 
mission occurs. The other method is to emphasize 
1e essentially atomic or molecular nature of the 
mminescence as shown by uranyl salts or aromatic 
ydrocarbons, for example, the fluoreeoenoe of which 
saroely changes from solid to solution, and to focus 
ttention more on the nature of the emitter as & 
hemical particle than as something irregular in the 
leal lattice of an 'impurrty-activated' phosphor. 

In early work the identification of the emitters was 
becured by the fact that incredibly small amounts 
f impurities sometimes exerted a dominating effect ; 
1 this book Dr. H. W. Leverenz here defines ideal 
uminescence purity’ as 00-0090 per cent and 
spectroscopic purity’ as 09-090 per cent. There are 
ow signs, however, that the fashion 18 changing, as 
1 other flelds, with a swing away from communal 
lectronic physical theories to mdividualistic chemical 
iterpretations, where considerations of atomic 
olume and variable valency are significant. 

The book is the fruit of twenty years of experience 
n the preparation of phosphors of all types. The 
uthor is an outstanding authority, well conversant 
rith every side of physics and chemistry related to 
he ‘subject, cautious, accurate and systematic. He 
tates, “During the alchemical infancy and haphazard 
rowth of the phosphor art, the resultant deeultory 
nd greatly hterature on luminescence of 
olids has become cluttered with confused term- 
10logiee, incorrect data, and baneful misconceptions. 
an antidote this book seeks to be objective, to 
rovide a rational termmology, and to furnish a 
ritical guide to the literature’. In seeking for 
ocuracy of definitions and statement, the author has 
lowed his style to become somewhat ponderous. 
Ie: first builds up a massive apparatus of physical 
heory, only to show in the end to what little 
juantitative purpose it can be put. After advanced 
considerations of energy-levels in imperfect crystals, 
ie dismisses the simpler concept of potential energy 
urves as ‘'artistically stimulating ; some may incor- 
orate verity, but they have yet to achieve practical 
Finally, after all the elaborations of 
: “At præent, in the 
bsenoe of a satisfactory compilation of phosphors 
nd phosphor properties, ib is usually necessary to 
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enlist "the aid of a phosphor expert wih broad 
experience in order to assure obtention of the best 
available phosphor for & particular purpose". 

This is an extremely valuable book for all workers 
on luminescence, containing matter, not obtainable 
elsewhere, on every aspect of theory, methods of 
phosphor manufacture, differant types of phosphor 
and their detailed uses, modes of excitation, decay 
characteristics, eto., with a multitude of precise 
definitions and physical data. Although entitled an 
“Introduction” and therefore expressing only a 
fraction of the author's own knowledge and experi- 
ence, it ıs, in fact, a very extensive and detailed 
account which will absorb the full attention of one 
coming newly to the subject. E. J. BOWEN 


WORLD POPULATION AND FOOD 


Geography of Hunger 
By Josué de Castro. Pp. 288. 
Gollancz, Ltd., 1962.) 18s. net. 


F the three historic checks on population growth 

— war, famine and pestilence—the last-named is 
being dramatically curtailed by modern techniques. 
The ensuing population increase 1s both sudden and 
immense, and it 1s presenting the world with one of 
the biggest problems it haa ever had to face, that of 
providmg food (and other necessities) for this rapidly 
increasing multitude. 

The author of this book believes firmly that enough 
food could be produced and that only the will is 
lacking. He cites examples from all parta of the world 
to show that malnutrition and frank hunger are 
widespread even now ; but he lays the blame for this 
squarely at the door of Western European civilization 
with ita domination over the ‘backward areas’. Much 
of his criticism is valid; but the exploitation of man 
by man is by no means the only factor which limrta 
the world’s food supply, and no one should read this 
book without also reading Vogt's “Road to Survival’ 
and Cook's "Human Fertility". 

The author dismisses as ''alarmist" those who press 
the need for a voluntary control of population increase 
to replace the harah, natural checks; but he has the 
grace to remind his readers that “the United States 
of ‘America, using fertilizers on a scale without 
precedent in the history of agriculture, has already 
exhausted 100 million acres of land in lees than two 
centuries of cultivation". 

There can be little doubt but that many apparently 
successful measures merely postpone the day of 
reckoning while adding to the bill to be paid, and it 
is unfortunate that this book has been published at a 
time when ita author is chairman of the executive of 
the Food and Agriculture Organization, as this gives 
it an ajr of quite unwarranted authority. (It is not, 
of course, in any way an official publication.) The 
evidence presented has been collected aes means of 

“a a get correspondence” and with 
y placed personalities” and, A 
not i of ib rings true. Few countries are fully 
documented with regard to their vital statistics, food 
production, economic resources, eto., and many of 
the figures which the author uses are, at best, no 
more than informed guesses; they provide a very 
insecure base for the rather fantastic edifice he builds 
upon them; but the general reader may not realize 
this, and false beliefs and false hopes will be 
engendered. 


(London: Victor 
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The early chapters are spoilt by a flomd style of 
writing, of which two examples will suffice. About 
vitamin D, it is gaid that, "the sun . . . pours forth 
this vitamin like a divine manns from the cornucopia 
of the heavens", and scurvy is deeoribed as ''one of 
the more vivid of human miseries, gaudy with blood 
from the heamorrhages of ite victims, the strange 
bruised appearance of their purple skins and the 
ghastly sterich of their rotting gums’’. ` 

The issues dealt with in this book are, -as Lord 
Boyd-Orr says, “‘of the first magnitude". They are 
urgent and immense, and they call for care and 
wisdom from both men of science and politicians, if 
they are to be solved. The emotional approach of 
this book does little to help. M. W. GRANT 


ON GROWING OLD 


Commentary on Age 
By Kenneth Walker. Pp. 192. (London: Jonathan 
Cape, Ltd., 1952.) 12s. 0d. net. : 

R. KENNETH WALKER is & distinguished 

surgeon; his book is part philosophy, part 
science ee common sense. The philosophy is 
philosophical in the goad old-fashioned sense: it is 
a reflexion on the conduct of life, in one of ita epochs, 
and the dispositions that must be made to meet its 
enemies, with ial reference to the last enemy of 
all. Dr. W: '"wntes simply, and sometimes 
movingly, of the rewards and sadneases of 
old, and skilfully dissects the inevitable disabilities 
of ageing from those which, arising from unprepared- 
nees, are the punishment for an earlier spiritual 
improvidence. He has not much new to say, it is 
true, and the title of his book makes no such claim 
for it; but wide readmg and a genial eclecticiam 
make what is true seam manifestly true, and to do 
that is the chief business of the commentator. What 
Dr. Walker says of our ageing population and the 
provision that must be made for the elderly is all 
good sense, and with such reasonable and even- 
tempered advocacy it may not be too long before 
opmion becomes policy, and policy becomes practice. 

The reader must be warned, however, that the part 

of the book that rta to be scientific scarcely 
deserves to be so . Ominous minor errors 
such as the mi of the names of Ebeling, 
MoCay and Korenchevaky, the confusion of Bogo- 
moleta père with fils and of Jacques with Leo Loeb 
make it all too clear that Dr. Walker is not too 
familiar with his original souroee. It is not simply & 
matter of minor mi ions, such as the sug- 
gestion that elephants may live for two hundred 
years, or the mayfly for but a few hours, or of the 
uncritical acceptance of the importance of senile 
dehydration, the sexual rejuvenstion of Paramecium, 
or the beguiling metaphor of ‘physiological tithe’. It 
is mainly that the entire treatment is in a multitude 
of ways inexpert and unanalytic; there is no real 
grasp of the problem of measuring senescence, of the 
importance of studying the expectation of life of wild 
animals in the wild, or of the degree to which the 
senile state ig one which only domesticated animals 
are spared to display. More serious still, one gets the 
feeling that Dr. Walker is inclined to equate the 
analysis of the scientific problem of ing with ad 
hoo researches into the prolongation of life. 
' "This is harsh criticism, which may be more than 
half countered by the retort that the book is not 
addressed to a professional audience and that, except 
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in one respect, the man of science is not likely to use 
it as & work of reference. The exception is Dr 
Walker's appraisal of the clinical value of testioula 
grafting, as it had been practised by Voronoff tc 
revive the flagging energies of the elderly. He find 
that even homoio-transplante of buman testes ar: 
r&pidly absorbed, and is highly sceptical of Voronoff'; 
claim to have succeeded with heterografte of teste 
from chim This is useful evidence on t 
subject on which Dr. Walker writes with persona 
authority. ` P. B. MEDAWAR 


A FAUNA OF FARM ANIMALS 


A World Dictlonary of Breeds, Types and Varletie: 
of Livestock. 
By I. L. Mason. (Commonwealth' Bureau of Anima] 
i and Genetics, Technical Communicatior 
No. 8. Pp. 272. (Farnham Royal: Commonwealtk 
Agricultural Bureaux, 1951.) 30s. 


LTHOUGH complete lists and descriptions of 

wild animals, birds and even insects exist, no 
world list of the different breeds, types and varieties 
of farm animals has been available. The first part 
of this book attempts to ply this. 

As mentioned in the in uotion, this list i 
supplementing with mape and illustrations ol the 
breeds, and it ia h that these may be forth i 
at a later date. It is comparatively easy to find 
details for xmproved breeds which have a herdbook ; 
but there are a large number of native breeds in Asia 
and Africa about which knowledge is sadly lacking. 
This is required if production in the backward areas 
of the world is to be improved. As the title indicates, 
the book is a dictionary to be consulted and not one 
to be read ; references are given, however, to papers 
which contain descriptions of the breed in question. 
The second of the book, which gives livestock 
numbers and breeds by countries, together with 
references to publications concerning the breeds of 
these countries, should prove most useful to those 
who require a bird’s-eye view of the livestock pro- 
duction of any area. For the temperate zones and 
the more highly developed areas of the world, a very 
Wood picture is presented ; but, through no fault of 
the author, the information pen for the tropical 
zones of the world is lamentably small, consisting of, 
in many cases, & catalogue of breeds only. Possibly 
stepe already taken by United Nations Food and 
Agriculture Organization: to collect information for 
those areas may soon bring our knowledge of domestic 
animals on & par with our knowledge about wild 
species. New breeds with improved production 
qualities suitable for yo tee areas, such as the Santa 
Gertrudis cattle (8/8 zebu, 5/8 shorthorn), are now 
being formed, and may before long drive many of the 
primitive breeds to extinction, as has occurred with 
improved breeds in Great Britain. Before this is 
done, these primitive breeds require study for 
qualities suiting them to their habitat, so that some 0l 
them at any rate may be preserved and the valuable 
genes they contain retained for use in the future. 

The species dealt with are the horse, ass, cattle, 
buffalo, sheep, goat and pig. The first part gives 
some four thousand entries, listing the various names 
which'have been used, and for each breed mentioned 
it recommends an English name. Some information 
about breed characters, origin and relationship to 
other breeds is given. Joun HAMMOND 
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NEW BUILDING 


Tu new physics and engineering laboratories at 
King’s Oollege, University of London, were 

formally by Lord Cherwell on June 27. These 
3boratories have built in the only place avail- 
ble, below ground, in the space previously occupied 
y vaults which had been broken open by bombs 
uring the Second World War. The proximity of 
omerset House prevents any part of the building 
com projecting ve ground-level, and the height 
f the water-table determined by the neighbouring 
hame limite extenmion downwards. Between these 
»vels & two-story building has bean constructed, the 
resence of which would scarcely be ted by 
nyone who, entering King’s College from the Strand, 
rivea or walks over the asphalt surface of the quad- 
angle which forms the roof of the buildmg. However, 
he laboratories are extensive and, being decorated 
wide in bright colours and lit by fluorescent lightmg 
nd by a surprisingly large amount of daylight enter- 


ag from windows on one side, suffer relatively 
Both physica and engineering at King’s College 


re distinguished by the antiquity of their foundation. 
‘he first professor of natural and ental 
hilosophy was appointed in 1881. Charles Wheat- 
tone was made professor of experimental philosophy 
1 1834 and developed the celebrated Wheatstone 
ridge. The College can claim to be the oldest 
cademio institution in England to teach experi- 
rental physics, as the Clarendon Laboratory at 
yxford and the Cavendish at Cambridge were 
»unded respectively in 1868 and 1871. Later, Clerk 
farwell was a professor, and the high traditions of 
he department were maintained by H. A. Wilson, 


i. G. Barkla, Sir Owen Richardson, Sir Edward. 


.ppleton and Sir Charles Ellis, three of wham became 
Tobel laureates. 

The Faculty of Engineering, which dates from 1838, 
| the oldest university ing schoo] in Great 
ritain and Ireland, the first professor (William 
peres seus. been appointed in 1840, three weeks 
efore is Gordon became profeesor in Glasgow. 

Department of Engineering 

Iu renang, Mo ee 
t King’s College included in its teaching i 
nd metallurgy. To-day, undergraduate study covers 
ivil, mechanical and. electrical ism i which 
re continued in postgraduate wor n with 
hemical engineering. The heeds of thebe aca eem 
re, regpectively, Prof. A. D. Roas, Prof. 8. J. Davies, 
rof. J. Greig and Mr. 8. B. Watkins. It 1s of interest 
hat King’s College Engineering Society, an under- 
raduate body, is the oldest engmeering society of 
ny kind in Britain and was founded in 1847, six 
sys before the Institution of Mechanical Engineers. 

Most of the space for engineering in the new build- 
ig is devoted to i and comprises a new 
rawing office, a library, laboratories for soil mech- 
nics and for the study of structures and mechanical 
ibrations, and for certain branches of electrical 
ngineering. The space in the old building mado 
vailable through the provision of the new wing 


office is now reconstructed as & laboratory for con- 
crete technology. 

On the electrical engineering side there are two 
new teaching laboratories, one for machines and one 
for light-current work. A new résearch laboratory is 
being equipped mainly for work on automatic control 
systems, and a new workshop and additional photo- 
graphic facilities have bean provided. The research 
interests of the department lie mamly in the field 
of electrical measurements, in particular in relation 
to non-linear phenomena of magnetio origin. The 
new laboratories include a standards room in which 
much of the equipment will be associated with this 
work. 

In the Engineering Faculty the research activities 
are distributed throughout the individual specialist 
laboratories and will not be concentrated in the new 
building. 

Physics Department : Wheatstone Laboratory 


Biophysics Research. The department, under Prof. 
J. T. Randall, is, of course, responsible for the teach- 
ing and research in physice ; but a large part of the 
research 1» biophysical, and is concerned essentially 
with the solution of biological problems. To under- 
stand the nature of such biophysical research, which 
is somewhat unusual in a physics department, 1t 
is useful to consider ite character and origin. Organ- 
ization of science (for example, in university depart- 
ments) naturally requires much modifloation in order 
to meet the needs of these new trends. 

The i ing size of the body of ecientiflo know- 
ledge and lack of linkage by common theory between 
i resulted in the separation of 


universities by specialiste m independent ta. 
Biology, in particular, has developed independently 
-of physics. However, the prooem of the sciences 
separating is -reversed, and ily tg enna becomes 
possible, when an all-embracing fun ental theory 
is devel . Buch theoretical development has 
enabled i and physics to fuse with parts of 
biology, thus producing the new subjects of bio- 
chemistry and biophysics, which have the comple- 
mentary aspects of being both new specializations 
and syntheses of science. Biochemistry is & coherent 
subject ; bub biophysics is heterogeneous and existe in 
many ‘and more as a trend in certain aspects 
of biology than as & subject in itself. 

The theory behind this biophysical trend is mainly 
the electron theory of molecular structure, which, 
having already reduced much of chemistry to physical 
terms, now, by way of biochemistry, begins to describe 
and explain in terms of electrons and molecules the 
properties of living matter and the nature of bio- 
logical processes. Applostion of such fundamental 
theory makes possible the explanation and linkage 
of phenomena in many fields, and, sa a result, ıt 


‘should become easier for a scientific worker to have a 


measure of real understanding of several branches of 
science. The éffect on the research worker, therefore, 
is to enable him to return in some ways to the oom- 
prehensive view of the natural or experimental 
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philogopher. In fact, progress in biophysics depends 
largely on the development of guch research workers 
who will have a broad approach resulting from 
synthesis of the traditions of physiœ and biology. 

Physics finds application in biology, not only m 
the theoretical approach but also in the uso of many 
new physical koh ud Perfected physical tools 
(for example, the ordi compo microscope) 
may be operated by biologista, but collaboration with 

yaiciste is desirable when the information obtained 

y the method is easentially physical in nature as 
well as biological; or when the development and 
operation of the technique requires much physical 
insight. The aid that physicista oen give bio- 
logists by ree g new techniques is an important 
aspect of biophysics; but elucidation of biological 
phenomena in terms of molecular theory has ultim- 
ately greater significance. 

These trends in certain aspects of biology have 
developed during the past thirty years—m moet 
cases not under the name of biophysios—in university 
departments of chemistry, biochemistry, physiology, 
etc. It has also often been necessary to create new 
departmenta of biophysica, research units and research 
institutes. 

Owing to the complicated nature of biophysical 
problems, it is generally desirable to app the 
same subject from many different angles and by use 
of a wide range of techniques. This is best achieved 
by mutually sympathetic and understanding specialist 
biologista, Diochanseta, hysicista and .hybrid 
scientista working in one ratory and allowing 
their efforts to unite. A biophysics laboratory will 
tend to be large because it must contain both a large 
personnel and an exceptionally wide range of facilities. 

To expand a physica department in a biological 
direction it is n to go outside the normal 
university depart framework. Biology gradu- 
ates can scarcely hold posta as teachers of physios, 
or vice versa. At King's Coll thia difficulty is 
overcome by the inclusion in the Physics Department 
of a Medical Research Council Biophysica Research 
Unit, which contains scientista and technicians 
other than physicista. Apparatus has been provided 
by King’s College, the Medical Research Council, the 
University Grants Committee and the Rockefeller 
Foundation. Further staff and apparatus have been 

rovided for by research fellowships and grants 

m the Nuffield Foundation, the Bntish Empire 
Cancer Campaign, the Rockefeller Foundation, and 
Imperial Chemical Industries, Ltd. Research 
students are physica graduates and biologista, and 
biophysics is a recognized subject m the Univer- 
sity of London for postgraduate study. When physics 
graduates become research students in biophysica, 
they are required to attend courses in biology. In 
order that biophymicists should preserve a rigorous 
approach to the main branch of science in which 
they have graduated, the research workers who are 
not on the physics teaching staff of King's College 
usu&lly contribute to the ing in other ppro- 
priate departmente of the College. 

The biophysics research at present involves about 
twenty-four graduates, including four biologists and 
two chemists, and there are twenty-seven technicians, 
both biological and physical. Dr. Honor B. Fell, 
director of the Strangeways Laboratory, Cambridge, 
acts as senior biological adviser to the Medical 
Research Council Unit. 

One aspect of the biophysical research of the 
Department is concerned with the structure and 
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function of various biological fibrous molecula 
systems. Collagen provides & favourable opportunit; 
of studying the structure of protein 1n relation to it 
function and mode of formation. Connective tiesu 
composed of collagen grows with a quasi-crystallin 
structure from smaller protein unita in solution, an: 
the resulting fibres have a very great tensile strengt: 
correlated with a highly oriented system of chemice 
bonds. 

The fibrous molecule of deoxyribonucleic acid i 
often supposed to have a special function in relatio: 
to protem synthesis. It has been found possible t 

ize the pure substance in the form of fibre 
and then to determine, by X-ray diffraction, man: 
of its structural characteristics, which can also b 
shown to exist in living sperm ocells and in the nucle 
of growing cells. The structural relation of protei 
to nucleic acid is also being elucidated, and this ma; 
cast light on the mutual role of nucleio acid and pro 
tem in growth, and the relation of these molecula 
patterns to speciflo chemioal differences associate 
with gene action. 

The other main aspect of the biophysical regearc] 
is the development and application of physica 
methods to determine the distribution of chamica 
substances in growing cells. Ultra-violet, infra-rec 
and interference microscopes are used to measun 
the concentrations of nucleic acid, protein and othe 
substances. Thus, from the cytochemical side, thi 
functional relationship of nucleic acid and protein ii 
studied, and this connects with the molecule: 
structure approach to the same question. Thi 
development (by use of a microscope interferometer 
of successful reflecting microscopes for this work hai 
involved much physical study. 

On the biological side, the department has all usua 
facilities, including an animal room and tiasue-culture 
laboratories. There are two time-lapse phase oiné 
microscopes in ‘hot-boxes’ ; a 35-mm. camera on eao 
biologist’s microscope; cytological freere-dryin 
equipment ; several ultra-violet microscopes ; a high 
power ultrasonic generator; and a flymg-spot micro 
soope.; 

On ine more physical aide, there are two electro 
microgoopes and a 400-kV. instrument nearin 
completion. Three ultra-violet and two infra-re 
mioroepectrometers together with five reflectin; 
mi are at present in use. A semi-fine-focu 
X-ray tube and two flne-focus tubes are used i! 
conjunction with several microcameras and a long 
specing diffraction camera. 

Biochemical facilities include cold rooms at 0° C 
and —20°C.; an ultracentrifuge; eleotrophoresi 
apparatus; and a 12-litre centrifuge, ultra-viole 
spectrophotometers, eto. 

Theoretical Physios. A strong theoretical grou 
of about twelve workers has been engaged unde 
the direction of Prof. C. A. Coulson on applica 
tions of wave mechanics and statistical mechanics 
The theory of the chemical bond has been develope 
and applied to questions of the chemical reactivit; 
of mo es, the stability of crystal structures, bio 
logical properties of molecules such as ocancer 
producmg chemical compounds, electrical and mag 
netic properties of metals, etc. A second aspec 
of the work concerns properties of electrolytes an: 
colloidal solutions, incluidmg the theory of electro 
phoresis. The activity of the theoretical physia 
group at King’s College may be judged from th 
fact that more than one hundred papers have bear 
published during the past five years. 
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Hzpersmental Physics. Apart from biophysics, there 
3 several distinct physics research groups m the 
heatstone Laboratory. 
One group is studying effects produced by 
clear radiations and light on various crystalline 
sulators such as diamond. Variations in the texture 
diamonds have been shown to cause wide changes 
some of their physical properties. : This work has 
e dual purpose of developing radiation detectors 
aich utilize such effecta, and of increasing know- 
ige of how energy is transported and converted ins 
sulators and semi-conductors. 
Another group is concerned with the temporary 
stortions produced in the earth’s electric field due 
thundercloud disturbances. The relation of the 
opagation of this fleld distortion, the wave-form, 
id ite analysis are studied by means of 
ulti-tube cathode-ray wave-form recorders and 
dio spectrometers mstalled on the roof of the College. 
An electronics group is concerned with the develop- 
ent of high-speed electronic-analogue computing 
chniques and their applications to a variety of 
iysical and biophysical problems. Two high-speed 
mputing instruments have been built. Techniques 
a also being developed for the study of the central 
xrvous system from the point of view of information 
ieory. 
In connexion with biophysical applications of 
yectroscopy, investigations of the fundamental rela- 
on of optical properties to molecular structure are 
sing made by a spectroscopic group. The ultra-violet 
id infra-red absorption of small molecules and 
of known structure is being measured by 
pans of high-dispersion equipment using polarizers, 
iflecting microscopes and automatic recorders. 
undamental studies in the vacuum ultra-violet are 
80 1n progress. M. H. F. WILKINS 


LONG ASHTON RESEARCH 
STATION : 
OPEN DAY 


T the University of Bristol Agricultural and 

Horticultural Research Station’s Open Day on 
uly 15, several items of particular scientific interest 
‘ere demonstrated. In the Pomol Bection, Dr. 
. C. Luckwill dealt with fruit-bhinning sprays con- 
iining a-naphthalene acetic acid. These, applied to 
pples within three or four weeks of petal fall induce 
xed. abortion, and consequently an increased drop of 
oung fruits. The concentration required to give 
satisfactory thinning is affected by the variety, the 
utial set of fruitlets and the stage of development 
t the time of spraying. The method, therefore, 
annot yet be safely recommended in commercial 
m ome tography is being empl Long 

aper ma, phy 18 emplo ab 
ishton in the study of the natural ge earn ee 
ruit development. An exhibit showed some of the 
iological tests employed for locating the position of 
he auxins on the chro ms. These include & 
nodifleation of the coleoptile cylinder test and the 
Joleus petiole abscission test. 

In the plant nutrient in igations under the 
ireotion of Dr. E. J. Hewitt, o visual symptoms 
n the cauliflower plant were used to demonstrate its 
aolybdenum requirements in the presence of nitrogen 
pplied respectively as nitrate, nitrite, ammonium or 
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urea. Nitrate consistently induced a characteristic 
mottling, absent from plants given the other treat- 
ments. 

A survey of the copper, 


of copper and xine deficiencies. In comparative trials 
of water purification methods in the study of molyb- 
denum, copper and zinc requirements, the behaviour 
of test orops showed that rainwater demineralized by 
a suitable ion-exchange resin was similar to glass- 

Iron deficiency was induced in sugar-beet by 
excesa of copper, zinc or Manganese. The degree of 
chlorosis produced was increased by extra molyb- 
denum and, outstandingly, by copper. 

The exhibita dealing with insecticides included & 
demonstration by Mr. 8. H. Bennett (working in 
collaboration with Dr. W. D. E. Thomas) of biological 
methods using chrysanthemum plants infested with 
Macrosiphoniella sanborni for Sean a 
of octamethyl phosphoramide ( ) through 
the plant. ig method used in conjunction with 
radioactive tracer techniques permitted accurate 
study of the translocation of the insecticide. 

Dr. R. J. W. Byrde, of the Mycology Section, 
demonstrated the effect of winter spray treatments 
in inhibiting sporulation by Nectria galligena (causing 
apple canker) and Sclerotinia fruoigena, the brown 
rot fungus. The effect on Necria galligena was 
sufficient to reduce subsequent leaf scar infections ; 
but in S. fructigena the supply of spore inoculum 
could be built up sufficiently quickly to outweigh the 
effect of the winter treatment. 

In an exhibit illustrating improvements in spray 
nozzles, Mr. N. G. Morgan and Dr. H. G. H. Kearns 
showed two standardized igne. The first was & 

iin. BSP. nozzle, with 
for high- or low-volume spraying 
at low pressures (80-75 Ib./sq. in.), suitable for light 
lances, ground-crop booms or air-flow machines. 
The second was & țin. B.8.P. nozzle intended mainly 
for high-pressure (200-400 Ib./aq. in.) spraying of 
fruit treea by means of hand lances or Spray masts. 

The exhibits of the Cider and Fruit Juices Section 
(under the direction of Dr. A. Pollard) were concerned 
both with the practical aspects and with some of the 
more fundamental work at present being undertaken. 
on cider and apple juice production. In an exhibit 
emphasizing the microbiol of cider making, photo- 
micrographs illustrated and bacteria 
capable of giving rise to disorders of cider. The latter 
included ‘sickness’ bacteria and lactic rods responsible 
for the condition known as ‘ropineas’. The use of 
acetic bacteria in the production of cider vinegar was 
the subject of a practical demonstration. 

An exhibit of unfermented apple juices illustrated 
oxidation phenomens during processing and storage. 
The addition of amall amounts of sulphur dioxide at 
the time of milling the fruit was shown to inhibit the 
initial rapid oxidation of polypbenolic components 
which normally occur, the amount required exhibiting 
wide variation according to fruit variety. Adequate 
exclusion of oxygen from the bottled and pesteurized 
product was shown to inhibit the slower oxidative 

which occur on storage. 

The result of field trials with selected varieties of 
cider applee grown as bush trees was illustrated by 
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Dr. Luckwill and Mr. R. R. Williams. Average annual 
yields over & period of three years have ranged from 
leas than one to over thirteen tons per acre, de n Pepe: 
chiefty on the variety. These intensive methods of 
cider fruit production have brought their problems of 
pollination, and work is in progres to determine 
self- and cross-fertility of the recommended varieties. 
A provisional list of the triploid varieties of cider 
apples was displayed. R. W. Manse 


STRUCTURE OF ELASTIC TISSUE 


By Dr. D. A. HALL, Dr. R. REED* 
and Pror. R. E. TUNBRIDGE, O.B.E. 


Departments of Medicine and of Leather Industries, 
Univerzity of Leeds 


UL ped Per n pendard, hi 

cal texte as bemg yellow in colour, highly 
pit and aa exhibiting considerable elasticity. 
The fibres run aingly, branch freely and anastomose 
with one another end oan be differentiated by 
selective stains such as acid orcein and resorcinol 


fochsin. They form the major component of the- 


elastio tissue of aortio media and ox ligamentum 
nuchm. It has been shown" that the apparent increase 
in elastic staining in certain pathological conditions 
of the akin may not necessarily be associated with 
similar increases of elastic fibres, as identifled under 
the electron microscope, but may be due to the 
presence of altered collagen. Such anomalies in the 
basic criteria for the identification of elastic fibres 
and elastin led us to study the morphological and 
chemical characterization of elastic "bres: &nd the 
present communication summarizes our observations 

of human aorte and ox ligamentum nuchp.  . 
Histological exammation has confirmed the findings 
af Bennnebat* that there are in the-media of himoa 
aorta two components, fibrils and lamellie, to which 
the name elastin could be given on the basis of their 
staining properties. By contrast ox ligamentum 
nuchs consists solely of large fibrils running parallel 
to the long axis of the fibres. Morphological differ- 
ences are also evident under the electron microscope. 
Disregarding the fibrils of collagen which are a 
characteristic and easily definable component of all 
elastic _tiasue, the aortic media contains ill-defined 
bran fibres, some of which are apparently made 
up of smaller fibres embedded in an amorphous 
matrix. dhe lee lands died enter Ue Hews 
Microscope contain similar elements. On the other 
hand, ox ligamentum nuchm conaiBte solely of dense 
broad fibres of circular cross-section arranged in 

parallel formation and exhibiting no branching. 
Both tissues react similarly when treated with 
pancreatic elastase. Some of the cementing matrix 
is first digested, the fibres becoming leas opaque and 
collapsing, revealing an array of fine fibrils, lymg 
roughly parallel to the long axis. These fibrils are 
quickly brokea down into amall particulate material. 
Thus the action of elastase pointa to a morphological 
similarity between the two tissues, although under the 
light microscope considerable differences are apparent. 
The chemical evidence is ermilarly ing. The 
majority of data previously available had been 
ee E uri A PAA 
electron rl i bi: 

was on the staff of the Department of 


Biomolecular Structure 
Untversity, and the authors would lfke to thank Prof. W. T. Ambury 
for the facilities provided. 
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that elastin differed from moet albuminoids in the 
it was remarkably insoluble in the normal solvent 
for proteins, while those reagents capable of dissolvin 
it apparently did so only with considerable degrade 
tion. Total analyses have bean made by Richar 
and Gies‘, and ammo-acid analyses of preparation 
believed to be pure elastm have also been made b 
Stem and Miller* and by Neuman‘. Stein and Millen 
used either boiling 40 per cent urea solution fo 
protracted periods or short treatment with water t 
remove sasociated protems, and reported that th 
analyses of the materials were identical 
Later workers have used the simpler method o 
prepare reparation to minimize degradation of the protein 
t it has recently been reported by one of us (Hall* 
that treatment of human elastic tissue with hot wate 
or acetic acid, although previously presumed adequat: 
for the removal of collagen, does not free th 
preparation from all protems other than the elasti 
of Stem and Miller. A fraction remains reeemblin; 
collagen on analysis, having both basic amino-acid 
and hydroxyproline in excess of the accepted value 
for ox ligament elastin, but having neither p 
striated structure nor the solubility pro apta 
collagen.  Henoe all analyses of tissue for 
content based on the separation of elastin as « 
fraction insoluble in water or acetic &cid** will give 


erroneously values in tissues such as humar 
aorta where the extra component appears to Ix 
present. The acetic-acid-resistant protem can be 


removed from elastin by prolonged treatment witb 
dilute solutions of urea, hence the method of Neumar 
and Logan!’ should give more reliable results witt 
human tissue. The material remaining after the 
removal of collagen and the extra component has an 
amino-acid analysis identical with elastin preparations 
obtained from ox ligament by the action of acetic 
acid alone. This-is further evidence of the complexity 
of human elastic tiasue aa compared with that from 
ox ligamentum nuchs and, at the same time, of the 
possible existence of a common component. 

The imsolubility of elastin in boiling 40 cent 
urea solutions, as claimed by Stein and Miller‘, has 
been shown by Hall’ to be relative and dependent 
only on the ratio of urea to elastin. The product of 
such a reaction with urea is a soluble protein which 
from preliminary ultracentrifuge and osmometry 
observations appears to be of low molecular weight 
and which from electrophoretic date migrates as 4 
mangle peak over a pH of 2-10. Further, no 
free amino-acids have been identifled in the dialysate ; 
but, most significantly, pol ide and acid are 
released during solution. is protein species is also 
reversibly denatured by heat, the temperature at 
which this is brought aont varying with pH and 
ionio of the environment and being lowest 
(14? O.) at pH 2-8 and at an ionic strength of u-0-2. 
This soluble protein, therefore, is similar in same 

to that reported by Adair, Davia and 
Partridge’! as being produced from elastin by the 
action of 0:25 M oxalic acid. Their protein was & 
mixture of two fractions, one with a molécular 
weight of 84,000 showing thermal denaturation and 
the other of much lower molecular weight and not 
denatured by heat. A further significent differance 
is the short duration of the oxalic acid reaction and 
the reported presence of acidic ammo-acids in the 
dialysate, phenomena whioh Adair e£ al. attribute to 
incipient hydrolysis of the elastin molecule. Recently, 
Wood” has demonstrated that other methods, such 
as prolonged boiling with 0-1 N sodium hydroxide or 
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eatment with performic acid at 18° C., can be used 
r the production of similar soluble proteins and 
st, in addition, polysaccharide and sulphuric acid 
liberated. 

Elastin can be digested by the enzyme elastase”. 
ur intial observations appeared to preclude the 
ustence of a component common to all elastic tissue 
nce there was & gross difference between the sus- 
»ptibility of human sorta and ox ligamentum nuchs 
| attack by the enzyme. Little, if any, of the 
z&ment was dissolved at pH 10:3 and under the 
xnditions described as optzmum by Balo and Banga". 
'e have shown that this phenomenon is due to 
adequate buffering. Appreciable quantities of 
ilphuric acid are liberated by the action of elastase 
1 human tissue, especially at high pH values, 
hereas over a aumular range of pH the amount of 
1d released from ox ligament is much less. Given 
loquate buffering, it has been shown that elastase 
as the same shape of pH sensitivity curve for both 
ibstrates with an optimum pH value of 8:55. The 
nount of acid liberated from aortic tissue under 
onditions of inadequate buffering at an initial pH 
"10 3 was sufficient to lower the pH to the optimal 
alue of 8:55, whereas with the ligament an initial 
H of as low as 9-5 was needed before the required 
spreasion could be attained. The quantity of acid 
berated was directly proportional to the amount of 
astin passing into solution during the dissolution of 
ie first half of the tissue. At this point, however, 
ie whole of the acid had been released and the 
naming protein passed into solution without any 
irbher lowering of pH. 

Collagen-freo human elastin preparations, treated 
1th ure& to remove the extr& component, show 
rogressively increasing susceptibility to enzyme 
ttack. With a concentration of urea suboptimal for 
olution it ıs possible-to remove the extra component 
ithout affecting the solubility of the remaining 
laatin. Alaterial which has been completely taken 
ito solution by means of urea, and then reprecip- 
ated from solution by acetone, shows a far greater 
ato of dissolution under the action of elastase and a 
i&rked increase in ita degree of solubility in buffer 
olution. Ox lgament, which dissolves in urea 
;xlution over a much shorter time range, shows little 
icrease in susceptibility to elastase until final 
lution occurs. 


Before dise the possible structure of elastic 
bres we would t attention to the following 
bservations : 


(1) The soluble proteins obtained from elastic 
issue by all the chemical methods show the property 
f reversible heat denaturation; but the soluble 
rotein produced by the action of elastase does not. 

(2) Amino-acid analysis of the protems obtained 
‘om both aortic and ligament tiasues, either by 
reatment with urea or oxalic acid, are similar to the 
reviously accepted values for ‘elastin’. 

(3) Urea solutions of elastic tissue contain no freo 
muino-acids, but such compounds are present in 
xalic acid solutions. 

(4) Polysacchande and sulphuric acid are liberated 
y the action of those reagents which produce the 
oluble protein material. 

(5) The action of elastase on human aortic tissue 
od on ox ligamentum nuche is similar from a 
norphological point of view. Fine fibrils are ambedded 
2 an amorphous cement substance in both tissues, 
nd removal of the latter results in the collapse of 
he struoture. 
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(6) Solutions of elastic tissue in urea show low 
viscosity and no streaming birefringence, hence they 
Toay contain a corpuscular unit simuar to tle 
G-elastin postulated by Banga!’. 

(7) The total amount of polysacchande in the 
tissues is small, approximately 2 per cent in aorta 
and 0-5 per cant ın the hgamentum nuchm. 

It ıs therefore reasonable to suppose that part at 
least of the elastin system is made up of linear 
aggregates of a corpuscular protein unit of low mole- 
cular weight. To this extent we agree with Banga”, 
who considers that fibrils of elastin (F-elastin) are 
built up from repeating unite of G-elastin, entirely 
analogous to the G—F transformation of the musclo 
protein actin; but so far there is no evidence to 
identify the hypothetical G-elastin with the units we 
have observed. Moreover, Banga’s concept of G- and 
F-elastin precludes the involvement of such units in 
mixed mucoprotein chains (see below), and therefore 
we think it inadvisable to use the name G-elastin for 
these structural unita. On the other hand, to use the 
name elastin would be equally confusing, sinoo tho 
word has & different meaning for the ohemists and 
for the histologists. We suggest as a tomporary 
expedient that these corpuscular units should be 
proelastin, analogous to procollagen’, tho soluble 
protein derived from collagenous tissues. There 1s, 
however, as yet no evidence that proelastin exists in 
the free state in elastic tigesuo. 

The main difference betweon our observations und 
those of previous workers 18 the finding that poly- 
saccharide and sulphuric acid are intimately asaooci- 
ated with protein m elastic tissue. It is significant 
that polysaccharide ıs liberated simultaneously with 
protein whenever the tissue is degraded, and this 
points to the association of acid, polysaccharide and 
the proelastin as being a necessary condition for tiasuo 
stability. To postulate lmear chains of polysaccharide 
arranged in parallel association with aggregates of 
proelastin would be more in accord with present 
knowledge of muco-protein systems; but it w 
difficult to see how such an arrangement could bring 
about the high degree of stabilization observod. As 
a possible explanation we would suggest the presence 
of mixed mucoprotein chains each of which 18 formed 
by proelastin unita Joined by polysaccharide moleculoa 
and that these chains are essentially the stabilizing 
cement material surrounding chains of lincarly 
aggregated proelastin. A suitable name for thus 
species would be elastomucin. In our view, therefore, 
elastic staining tissue consiste of linear aggregates of 
proelastin protected by material consisting of similar 
units held together by union with polysaccharide. 
The ratio of polysaccharide to proelastin has not yet 
been determined accurately, but five moles of acid 
including both sulphuric and possibly uronic acids 
are associated with each proelastin unit. 

The dual nature of elastin seems to follow from the 
fact that during the action of elastase all the acid 1s 
liberated during the dissolution of only half the 
protein. It also accounts for the presenoe of amorphous 
and fibrous material as revealed by the clectron 
microscope. 

The doubt resed by Banga! as to the function 
of elastase is kubetan inii by our observations. Wo 
suggest that elastase is not a proteolytic enzyme, but 
rather a mucase. It would therefore attack only the 
elastomucin chains liberating the proelastin there- 
from. Once the stabilizing 'effoet of this elastomucin 
18 romoved, however, the remaining proelastin would 
be released by direct solvation from the chains con- 
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taining no polysaccharide. This mechaniam would 
account for the liberation of all the acid durmg the 
first half of the engyme reaction and, if the fine 
fibrils observed m the electron microscope during the 
initial atages are aggregates of pure proelastm, would 
also explain their rapid disintegration. Proteolytic 
enzymes such as trypsin which have been ahown to 
digest elastic tissue after prolonged treatment must 
be assumed to attack the proelastm units them 
selves. 

The proposed structure would also account for the 
liberation of protein unita of similar properties by 
the prolonged action of reagents such as alkali and 
performio ‘acid, capable of disrupting the poly- 
saccharide, amoe similar unite of proelastin could 
originate from both the cement material and the 
fibrils. A reagent favouring polypeptide hydrolysis 
such as oxalic acid would be expected to have a 
different action, as indeed is the case. Chemical 
reagents might be more drastic in ther removal of 
polysaccharide than the enzyme, and the retention of 
sugar reaidues masking the ends of the proelastm 
from the cement material, in the case of protein 
solutions prepared by elastase, could preclude the 
thermal denaturation of the whole preparation. 

Thus we suggest that there is considerable evidence 
in favour of the existance of two common entities in 
the elastic, staining flbrea of human aorta and of ox 
ligament. a 

The polysaccharide— elastomucin—content of aorta 
is higher than that of ox ligamentum nuch», and this 
finding is supported by the presence in the aorte of 
sheets of amorphous material at the e.m. level and 
of the lamellæ at the hght microscope level. The 
smaller concentration of elastomucin in ligament 
would explain the more rapid rate at which this 
tissue finally into solution, since httle mass 
would be dissolved during the earlier removal of the 
cement substance. Schultz!’ in 1922 suggested that 
the staining capacity of elastic tissue was due to the 
impregnation of elastin by mucin, which he identifled 
as the ‘chromatropic ground substance’ present in 
many tissues. Our proposed structure gives a rational 
foundation for theae deductions which were based 
solely on histological observations. 

Whether any enzyme function is associated with 
the linear aggregation of proelastin, as is the case 
with actin, 8 unknown. It is significant, however, 
that Banga and Nowotny" have reported the presence 
in aortic tissue of an ATP-ase different from the 
muscle enzyme and which falls in amount as the 
elastin content of the aortic media decreases with 
increasing severity of arteriosclerosis. 

A knowledge of the structure of elastic tissue is 
eesential for an understanding of olinical problems. 
Balo and Banga!’ have applied their studies of 
elastase action to the problem of arteriosclerosis and 
have suggested that the degeneration of human 
elastic tissue ia brought about by the enzyme elastase, 
which they had shown to be present in beef pancreas. 
Further, the enzyme was thought to be controlled by 
an inhibitor present m the sera of normal persons, 
but absent from those of patiente with vascular 
degeneration. We have been unable to obtain elastase 
fram normal human pencreas processed in an identical 
fashion to the hog and beef pancreas used for the 
routine preparation of the enzyme. This observation 
has been confirmed by & personal communication 
from Mr. E. Levin, of the-Viobin Corporation, from 
whom the hog pancreas used in this work was 
obtained. It may be that, in the human, elastase is 
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secreted in organs other than the pancreas, but it is 
more hkely that the whole question of elastomucin 
involvement in arteriosclerosis is far more camplex 
than that of a simple enzyme/mhibitor system, and 
more studies are needed, especially into the muooid/ 
protem interrelationship, in order to asees the 
changes involved in vascular degeneration. Again, m 
the present communication we have ignored the 
ible participation of lipoid as a tissue stabilizer, 
ut in view of the changes associated with arterio- 
scleroais, no hypothesis would be adequate that 
ignored so important & factor. 

We would like to register our indebtedness to 
Mr. T. J. Bowen for physical observatjons and to 
Dr. F. Wewalka, of the lst Medical Clinic, Vienna, 
for help in some of the initial observations on the 
elastase reactions; also to Meemrs. A. Millard and 
G. D. Coulson and Misses I. Rennie and B. Stannard 
for technical assistance. We also wish to acknowledge 
the gift of samples of elastase of high purity from 
Prof. I. Banga, Budapest. 
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OBITUARY 


Dr. J. C. James 


Jomw CHARLAS JAMES was born at Harrow m 1920. 
He passed through Harrow County School to Queen 
Mary College, ndon, where he took first-class 
honours in chemistry in 1940. After a period-in the 
laboratories of the London Passenger Transport 
Board, he became a research student under C. W. 
Davies at Battersea Polytechnic (where he was made 
lecturer in 1945), and was awarded the Ph.D. degree 
by the Univerarty of London in 1047. Bmoo 1948 he 
had been a lecturer in chemistry in the Universit) 
of Glasgow. 

Deriving from his traming at Battersea, his carlie: 
work, and most of his published work, involved thi 
accurate measurement of electrolytic conductivities 
from which were elucidated various ionic Mteraction 
in solution. During the past two years he had becom: 
interested in the polarography of non-aqueous medii 
and in the double-layer capacity at electrode surfaces 
he and his students were opening up several ver) 

romiaing linea of research in these related flelds 
Tames was an able and mdustrious experimentalist 
ingenious in adapting electrome techniques to thi 
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tudy of electrochemical problems. He had also 
eoently collaborated in the first reliable determina- 
ion of the dielectric constant of anhydrous sulphuric 
cid, proving this important quantity to be not much 
dgher than that of water. Only the first-frurta of all 
his later work have yet been published. 
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- Though of & quiet disposition, James was a good 
and witty lecturer, very popular with his students, 
and well liked by his colleagues. He was unmarried. 
His untimely death in a mountaineering accident in 
the Jotunheim, Norway, on July 9 is & great loss to 
electrochemistry ın Britain. J. C. SeEAEMAN 


NEWS and VIEWS 


'arliamentary and Sclentific Committee : Deputa- 
tlon to the Lord President of the Council 


A DEPUTATION from the Parliamentary and Scien- 
ifle Committee, including Lord Samuel (president), 
“ord Waverley (past-preaident), Sir Ralph Glyn 
deputy-charrman) and Mr. M. Philips Price (vice- 
sresident), which waited on Lord Woolton, the 
‘ord Premdent of the Council, on July 28, while 
velooming the indications in the speeches of Lord 
Woolton and Lord Cherwell in the debate in the 
Ionge of Lords on June 11 that the Government 
‘ecognizes the urgent importance of exploitmg 
liscbvery and research as rapidly as possible and of a 
nuch closer liaison between science and industry, 
asked for further information aa to the specific action 
‘he Government proposed to take in the immediate 
‘ature, especially in ao far as such action would make a 
valuable contribution to productivity and the balance 
of payments crisis. Further information was also 
sequested as to the action.the Government proposes 
5o take to meet the very serious criticiam of the last 
report of the Advisory Counoi for Scientific and 
(ndustrial Research, especially m regard to the reoruit- 
ment of staff and the execution of the Department's 
Building Programme. In this connexion the Parlia- 
nentery and Scientific Committee urged that it was 
false economy to hold up essential developments in the 
sountry’s scientific and technical resources. Research 
must be based on reasonably firm budgetary expecta- 
tions for several years ahead, and sudden and 
unexpected limrtations or cuts caused more than & 
proportionate retrenchment. The deputation also 
urged the extension of the co-operative research 
scheme to research in veterinary medicine and agri- 
xulture and asked for further information as to the 
steps to be taken to build up a technological institu- 
tion of university rank and to mcrease the financial 
assistance available for selected technical colleges. 

The deputation also indicated the Commuttee’s 
strong endorsement of the main conclusions in regard 
to scientific man-power of the last report of the 
Advisory Council on Scientific Policy, and also 
represented to Lord Woolton that the facilities for the 
publication of original papers and abstracts in the 
Geld of chemical sciences algo called for inquiry and 
action by the Government. Some replies received in 
reply to & question as to the extent to which industry 
made effective use of the results of scientific research 
and any obstacles to the utilization thereof, included 
ın & questionnaire circulated by the Committee prior 
to the House of Lords debate, suggested that the 
absence in Britain of an efficient abstracting Journal or 
journals was a major obstacle and that there was a 
case for further support from the Government for 
scientific publication generally. Defective liaison 
services, the lack of trained men both on boarda of 
directors as well as in production, difficulties 
experienced in obtaining licences and delivery of 
items of plant, financial problems arising out of 


plant obsoleecance and taxation policy were also 
contributory factors, as well as the general beakw ard- 
neas of some industries. Lord Woolton expressed his 


.keen interest in the pointe raised and promised to give 


them careful consideration. 


Wool Industry Research Levy 


Aw Order meoreasing the wool industry research 
levy was approved by the House of Commons on 
July 24. The amount of the levy depends on both the 
employment in the industry and its consumption of 
Taw material. Both have declined, and the increase 
haa been requested by both sides of the industry, by 
the Wool Textile Delegation and by the National 
Association of Unions in the Textile Trade, and it was 
estimated by the Parliamentary Secretary to the 
Board of Trade that the amended rate would have 
yielded £70,000 in place of the £48,000 actually 
collected during the first six months of this year or tho 
£114,000 produced by the first year of the levy 
approved in October 1950. Of the £48,000 collected 
this year, £31,000 waa based on the employment unit 
and £17,000 on the supply and consumption of fibre. 
The Parhamentary Secretary expressed himself as 
satisfied with the programme of research conducted by 
the Research Association and stated that the £100,000 
required to qualify for the grant from the Department 
of Scientific and Industrial Research was regarded 
as adequate for the programme in mind. Some concern 
as to the value of that programme was expressed in 
the debate, notably by Mr. Mikardo, who urged that 
the moet forward-looking and imaginative research 
was being done not in the Research Association eatab- 
lighmente but in industry. He questioned whether tho 
research association was devoting sufficient attention 
to what he called the fundamental problems of tho 
industry, and asked whether the distribution of expen- 
diture on research between the research association, 
the universities and the technical colleges was thas 
most appropriate to enable the industry to make the 
best use of scientific knowledge. Mr. Mikardo was as 
concerned as other speakers in the debate that there 
should be adequate expenditure on research and the 
fullest possible utilization of ita resulta by the industry. 
The distribution of research effort is not a matter for 
the Board of Trade, however, and Mr. Mikardo 
scarcely made his case sufficiently specific to warrant 
the Department of Scientific and Industrial Rescarch 


setting up & further survey panel from what he said 
alone. 


United -Nations Resolution on indigent Allens and 
Refugees 


.Ow August 9, 1051, at its thirteenth session, the 
Economic and Socal Council of the United Nations 
adopted a resolution directing attention to the report 
on assistance to indigent aliens prepared by the 
Secretary-General at the Comal! 8 request and 
reaffirming its recommendation that governments 


268 


. should not expel or deport aliens solely on the grounds 
of mdigency or becoming public charges. The 


resolution recommended ‘governments to, accord to - 


aliens lawfully in their territory the same measures 
of public asmstance as are accorded to their own 
nationals and to give affect to the principles enunciated 
in the Secretary-General’s report in any legislation 
or administrative action The Department 
of Social Affair of the United Nations has now issued 
& pam e nudam "eund on Asmstance to Indi- 
P RM New York: United Nations. 

on: H D. d 50 cents or $s. 9d.), and 
this publication embodies the analyms and con- 
clusions contained in the Beoretary-General'a report 
as well as some current data and information. Besides 
the conclusions drawn from the survey, which 
jud oe c ose eee those reached 
by the Social Commission the Economic and 
Social Council are also indicated. Appended are the 
texts of some existing conventions or agreements, 
includmg the Model Convention on Assistance to 
Indigent Aliens approved by the Council of the 
League of Nations in May 1938, the Convention 
which was concluded between Denmark, Finland, 
loeland, Norway and Sweden in January 1951, and 
that on the Status of Refugees adopted by a United 
Nations conference on July 25, 1951. 


Survey of Physiology In the United States 
- Tas American Physiological Somety, under con- 
tract by the National Science Foundation, 1 under- 
ing & study to determine the present status in the 
United States of research and education in physiology, 
including an inventory of available acento workers, 
facilities, and matitutional and communication 
problems, and an appraisal of how progress in 
physiological research relates to other scientific flelds 
and the national welfare. The project has been 
sponsored by the Foundation, partly because of the 
central importance of physiological research to all 
sciences, but primarily. to test the value of such & 
survey-inventory in asmsting the Foundation im 
developing a nataonal policy for science and research 
in the United States. The contract will be adminis- 
tered for the Foundation by Mr. John Field, assistant 
director for biol sciences. The survey-inventory 
will be conducted in two parte, the first bemg & pilot 
study, which has already begun and is expected to 
last for seven to nine months, and fram this will be 
developed the pattern for a more detailed full-scale 
investigation, which, it is anticipated, will last for an 
additional eighteen months. The full-scale study will 
include such problems as the historic development of 
physiology aa & science, present conditions and trends, 
research and educational facilities and personnel, 
and the policy for the dissemination of information, 
communication and publication in physiological work. 
The pilot phase of the study, costing 33,500 dollars, 
is under the direction of an honorary central com- 
mittee, appointed by the American Physiological 
Society, and the committee has appomted Dr. Orr 
E. Reynolds, on leave of &beenoe from the Office of 
Naval Research, to serve as executive director on 
the pilot project. 


Moving a Factory 

Ma. Roy Lewis, joint author of the recently pub- 
lished highly successful book ‘The English Aliddle 
Classes”, has written a fascinating account of tbe 
resettlement of a factory and its workers in the first 
of Britain's new towns. The factory, Sunvic Controls, 
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Ltd., waa formerly housed in a “warren of workshops” 
in Long Acre, Covent Garden, and was rapidly 
developmg the highly skilled business of producing 
instrumenta for temperature, electrical and other 
forms of control. With the rearmament programme, 
expansion of facilities became easential and urgent 
in the nation’s interest. A new factory was needed ; 
but ıt was essential to keep at least a nucleus of the 
Bliled staff together. In Harlow new town the 
requirements were ideally met; the Develo 
Corporation was glad to get & rapidly pe pta 
busmess for its industrial estate. The directors of 
Sunvic wished to move the whole factory from 

Acre to Harlow, an t the proposition to the 
aa deed chou 0 perdent f ties 
elected to move and, in his booklet, Lewis describes 
how these and unexpected difficulties were overcome, 
how personal problems were resolved and a new team 
spirit at Harlow was created. The booklet, which 
may be obtained from Sunvic Controls; Ltd., No. 1 
Factory, Harlow, page admirably describes a 
sociological which is of the greatest 
significance in the pe dutelbotion of urban populations 
from over-crowded cities. 


Aslib : Report for 1951 


TH annual of the work of Aslib for the year 
ended December 31, 1951 (pp. 22; London: Aslib, 
1953), records an increase in membership from 1,038 
in 1950 to 1,219, ee nud E 
thirty—being in the industrial commercial 
ip. Besides the s conference at 

in October, for which many applicants 
had to be refused, a successful conference was 
arranged by the Scottish Branch in May, and one 
cdi by the Northern Branch at Birmingham in 
June to the Inauguration of a Midlands Branch 
in September. The Northem Branch also arranged 
& successful meeting at Leicester, and six London 
meetings were held during the year. A number of 
special groupe were also established durmg the year, 
covering aeronautical engineermg, textiles, economi, 
and food and agriculture. The report includes an 
extended analyma of the work of the Information 
Bureau and Library, which handled 3,521 inquiries 
during the year, an increase of 33 cent on 1950, 
oe from 1,236 loans from the library. Of 

ese inquiries, 1,255 were requestas for inter-library 
loans ; and, of the 1,090 telephone mquiries, 464 were 
for complete bibliographical references of published 
works and 879 for locations, not necessarily for loans. 
Of 576 postal inquiries, the most numeroys were for 
complete bibliographical references of published works 
or references on & o subject (129 each) and for 
special library roujmes, trainmg, eto. (106). By the 
end of the year, 3,500 translations had been recorded 
m the index of unpublished translations. 


Petroleum Consumptlon and Reflnery Production 
in Great Britaln during 1951 


Tan Petroleum Information Bureau (on behalf of 
the United Kingdom Petroleum Industry Advisory 
Committee) has released statistics of oil consumptior 
and refinery production in Great Britam during 1951, 
which show an increase in total consumption of al 
products of 1,611,137 tons above that of the previous 
year. When it comes to output of finished products 
from the refineries, the figures are even more im. 
pressive: 16,430,025 tons in 1951, as against 
9,283,752 tons im 1950. This actually reveals the 
intensive development of refinery capacity which has 
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aken place in the past twelve months or more in 
ccordance with the refinery expansion programme 
1 Great Britain. Production of aviation and motor 
pirit was 2,928,181 tons as against 1,477,955 tons in 
960; again, nearly half the output of refinery 
roducta was fuel oil—7,649,982 tons during 1951 
nd 8,805,198 tons during 1950. The refineries are 
rocessing almost entirely Middle East crude oil, 
hus saving dollar currency, and, in any event, the 
acreased output represents a substantial saving in 
ost of the fmished producta. 


\rchæol in Greece and Cyprus during the 
Year 1950-51 


THE survey, "Archmology in Greece, 1950-51", by 
'. M. Cook, to which is appended ''Archmology m 
typrus, 1951", by A. H. 8. Megaw, is published both 
n the annual report for the seasion 1950-51 of the 
3ritigh. School of Archmology at Athens (pp. 00; 
rom 9-13 George Street, London, W.1; 1952) 
nd in Journal of Hellenio Studies, 52 (1962). The 
cond World War and its consequences have had 
ine good effect in classical archseology, namely, 
hat there has been less excavation and more study 
f what had already been excavated. Hence these 
wo surveys, which are limited to fleld-work and 
ids of objects, are lees sensational than sometimes 
a the past. The energetic Orlandos is repairing and 
estoring ancient and medieval buildings in many 
arta of Greece. The Americans continue their model 
xploration of the Agora (or public centre) of ancient 
ithens, the greatest and most solidly productive 
undertaking of classical archmology ; it now seems 
hat there is below the Agora & large cemetery of the 
-Ate Bronze Age. Of other excavations the most 
wseful is that of Old Smyrma, where the Turks and 
jritish have found remains going back to the Early 
ron Age; this is important for the date and nature 
f the Greek colonization of the coast of Asia Minor. 
ilmewhere, expeditions have produced finds -interest- 
ng in themselves, but of leas general relevance. There 
3 still a tendency to excavate without good reasons ; 
verhaps, in this respect, rising costa will prove a 
leasing. 


zolonlal Service: Recent Appointments 


Tae following intments have recently been 
nade in the Colonial Bervioo: P. Adames (agricultural 
flcer, Sierra Leone), principal agricultural officer, 
sierra Leone; E. G. Giglioli (agsistant agricultural 
uperintendent, British Guiana), agricultural super- 
ntendent, British Guiana; T. 8. Jones (agricultural 
fficer, Sierra Leone), senior tural officer. 
sierra Leone; C. H. B. Williams (deputy director of 
gnoulture (crop husbandry), Trinidad), director of 
grioulture, Trinidad; A. Cawley (deputy director, 
Jeological Burvey, Nigeria), director, Geological 
urvey, Uganda; C. E. W. Hoar (pathologist, 
ligera), pathologist, U a; R. E. Alvares 
assistant pathologist, ong Kong), poe 
Tong Kong; J. P. Henderson (meteorologist, East 
ifrican High Commiasion), assistant director, East 
\frican Meteorological Department; P. I. R. 
dacLaren (fisheries officer, Nigeria), fisheries officer, 
zame and Tsetse Fly Department, Northern 
thodesia; Ong Chin Ghee (senior agriculture 
weistant, Sarawak), senior assistant agricultural 
ffoer, Sarawak ; D. W. A. Peters (laboratory tech- 
deian, Medical Department, Somaliland Protectorate), 
aboratory superintendent, Virus Research Institute, 
vigeria ; A. McCallum. agricultural officer, Tangan- 
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pka; A. J. Ouseley-3mith, agricultural officer, 
Uganda; Dr. H. J. F. Cairns, medical research 
officer, grade 3, Virus Research Institute. Uganda ; 
P. J. Byrne, veterinary officer, Tanganyika; R. F. 
Apps, scientific officer, Royal Observatory, Hong 
Kong; J. A. C. Davies, agricultural officor, Sierra 
Leone; H. $. Deans, assistant conservator of 
forests, Jamaica ; R. Good, educational psychologist, 
Northern Rhodesia ; J. Q. Halcrow, entomologist. 
Colonial Insecticides Research Unit, Mauritius ; H. C. 
Jone, hydrologist, Public Works Department, Kenya; 
R. M. Mabon, laboratory assistant, Veterinary Depart- 
ment, Tanganyika ; Hon. P. L. A. O'Brien, geologiat, 
Northern Rhodesia; Misa J. M. Slow, acientiflo 
officer, Maize and Produce Organization, Kenya; 
Dr. L. A. Whelan, soil chemist, Agricultural Depart- 
ment, Kenya. 


The Behaviour of Bower-birds 


Dr. L. Harrison MarTHEWS writes : "The article 
on ‘The Behaviour of Botver-birds’ that appeared 
in Nature of July 19, p. 110, is based on a reviow 
by Prof. Evelyn Hutchinson, of Yale University, 
that appeared in the American Scientist (40, No. 1). 
The writer of the article in Nature does not make 
it clear that this is a review by Prof. Hutchinson 
of original work published Dr. A. J. Marshall at 
various times in Nature and the Proceedings of the 
Zoological Society af London. Prof. Hutchinson gives 
due credit to the author of the papers which he 
reviews, but it should also be made clear to readers of 
Nature that the original work was done, not by Prof. 
Hutchinson, but by Dr. Marshall". 

The writer of the article did mention that ıt was 
based on Prof. Hutchinson's review ; but we regret 
that no reference was made to the original work by 
Dr. A. J. Marshall. 


Announcements 


- Dr. H. A. B. Sarons has been appointed to the 
readership in physics tenable at the Royal Free 
Hospital School of Medicine, London, from October 1. 


THE United States Government and the Institute 
of International Education are offering granta or 
supplements to existing grants for graduate study in 
an American university during the year 1953-54. 
Applicants must be citizens of the United Kingdom 
or the British Colonies, less than thirty years old, 
and must possess a bachelor’s degree or ita equivalent. 
Application forms (to be completed by November 1) 
can be obtained from Mra. D. R. Dalton, Universities 
Department, Engliah-Speaking Union, 37 Charles 
Street, Berkeley Square, London, W.1. Applicants 
from the British Commonwealth, other than those in 
the above category, should apply to the respective 
United States embassy in their own country for 
information on similar grants. 


EnnATUX.—Mr. W. D. Furneaux writes that in his 
communication to Nature of July 5, p. 87, entitled - 
“Same Speed, Error and Difficulty Relationships 
within & Problem-solving Situation", he has inel- 
vertently omitted a ¢ from equations (1) and (2), which 
should therefore read as follows : 

t 


1 
P, -Í — exp — (logi— mD + S)! 9es*dt (1 
5 ost V En cp (log S)* 203 (1) 
t 


I 
Po -1-— | oct exp (log t — C)!;2actdt (2) 
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LABORATORIES FOR CEMENT RESEARCH 


HE new research laboratories of the Associated 

Portland Cement Manufacturers, Ltd., at Stone, 
in Kent, were opened on July 11 by tho Minister of 
Works, the Right Hon. D. McA. Eccles. These 
laboratories, together with general offices, form a 
pleasant building, and the architects, Messrs. Wet- 
wood, Sons and Harrison, are to be congratulatod 
on the effect of modestly decorating a functional 
building with Tyrolean and coloured finishes and by 
the occasional use of Kentish rag-stone. 

In these laboratories and offices, a large staff of 
well-qualified scientific men and technicians will work 
towards the improvement of the quality of cement, 
the cheapening of production, and the introduction 
of new producta, in addition to dealing with specific 
problems which contmually arise. Engineering 
research in connexion with cement-making plant will 


form an important part of the work, as well aa funde- 
mental research in the chemistry and physics of 
cement manufacture, and ita behaviour in the making 
and curing of concrete and many allied materials. 
The development and improvement of methods of 
manufacturing burnt clay, sulphate-resisting and 
low-heat cement are also mnportant objects. 

The laboratories are well e The lay-out 
of the chemical laboratories 1s of particular interest. 
Artificial ventilation effectively disposes of fumes, 
and subsidiary aide-rooms are provided to house 
such equipment as mufiles, furnaces, hot plates, 
water-baths and additional fume cupboards, eto. The 
Physical Testing Department has the usual equip- 
ment for cement and concrete testing, including 
temperature- and humidity-controlled curing rooms. 
It 18 evident from results that when testing is carried 
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research Laboratories of the Associated Portland Oement Manufacturers, Lid., at Stone 


out under rigorously controlled con- 
ditions the uniformity of strength o1 
cubes is as good as can be desired 
when made from the same batches 
of cement. 

It would take too much apace te 
describe m detail all departments 
but it should be mentioned that ır 
the laboratories there 1s a Kilns anc 
Milla Division, and a Raw Material: 


Section, both well equip and do 
ing important work. ere 18 £ 
Microscopic Department, and & 


Library is beginning to accumulate 
There is a lecture room in whick 
instruction is given to personne. 
undergoing trang in cement tech. 
nology. This activity 18 considerec 
to be one of the most importani 
functions of the laboratory. A large 
and pleasant canteen has beer 
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rovided ; in fact, the vimtor receives the impression 
hat every aspect of planning has been well con- 
idered. 

The staff of the laboratory will no doubt contribute 
reatly in the future towards improvements in the 
sment industry, and so give further help towards 
he solution of some of our economic problems, to 
vhich the cement industry has already contributed 
nuch. 


GERMAN SOCIETY FOR 
ELECTRON MICROSCOPY 


FOURTH ANNUAL CONFERENCE 


HE fourth annual conference of the German 

Society for Electron Microscopy took place this 
year at Tubingen during June 6-9. The increasing 
nterest evoked by this event, both inside and outside 
Germany, may be judged by the attendance at the 
sonference of more than two hundred electron micro- 
3copiste, many of whom came from abroad. Although 
‘his was not an international conference, eight 
European countries were, in fact, represented. A 
nigh standard was maintained both in the papers 
presented and in the discussions. It was felt, how- 
ever, that the total number of eighty papers was 
rather large considering the limited time available. 
It 18‘ only possible to mention a few of the papers 
here, and theae have been chosen so far as possible 
to indicate the general scope of the conference. 

The chairman of the Society, Prof. U. Hofmann, 
delivered the opening lecture, choosing as his subject 
“The Electron. Microscope in the Treatment of 
Problems in Inorganic Chemistry". The electron 
microscope, he said, has made its contribution to 
organic chemistry largely by virtue of ite ability to 
resolve fine structures, particularly those of crystals. 
It has been used, for example, for determining the 
3tructure of graphite crystals m connexion with 
problems of lubrication. Similarly, with its aid, 
progress has been made in the chemistry of soils and 
slays and ın the selection of suitable fillers for rubbers. 
Although the resolving power of the electron mucro- 
scope is not yet sufficient to resolve atomic structure, 
t is often possible to use the instrument for obtain- 
ng an estimate of surface area and crystal size, thus 
obtaining & valuable check on X-ray determinations 
from lne-broadening measurements. 

Several papers were devoted to the imaging 
properties of electron lenses. H. Bremmer developed 
a simple approximate formula for the axial fleld 
distribution in & magnetic lens in terms of the lens 
axcitation and pole-piece geometry. 8. Leisegang 
presented a theoretical pa on the form of the 
3austics arising in lenses ering from astigmatism. 
Previous work by W. Glaser and E. Regenstreif was 
reviewed, and a number of caustic cross-sections were 
shown arising from different types of fleld asymmetry. 
By observing such caustics in & lens provided with & 
guiteble correcting device, it is possible in principle 
to compensate the lens asti tam. 

F. Lenz and M. Hahn showed how this could be 
done experimentally. Electrons are to 
travel through an astigmatic lens in slightly under- 
telescopic ray-paths. The emerging electrons strike 
a distant fluorescent screen forming & pattern there, 
sxonsisting of an astroid surrounded by a airole. 
Using Sturrook's theory of the astigmatic lens, Lenz 
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and Hahn have correlated quantitetively the dimen- 
sions of this pattern with the asymmetries of tho 
pole-piece system. Experimental resulta were shown 
for a particular magnetic lens in which the astigmatic 
differance of foc: goes through a minimum value as 
the lens excitation is inoreased from zero to the 
maximum value available. 

B. Von Borries, F. Lonz and G. Opfer describod 
some experimental work undertaken to resolve a 
discrepancy amounting to 10 per cent between tho 
focal lengths of a magnetic objective lens as calculated 
by Lenz and those measured by E. Ruska. Ruska’s 
measurements were repeated and found corroct. 
Further experiments on the magnetic circuit showod 
that, due to the design of the iron casing of the lens 
and to the B/H properties of the iron used, a loss of 
magnetomotive force of 5 per cent occurred, causing 
an increase in focal length of 10 per cent above tho 
calculated value. This accounted for the discrepancy. 

R. Seeliger reported progress in the attempts to 
construct an electron microscope ın which the primary 
spherical aberration is eliminated using correction 
mothods proposed by Scherzer. The mechanical and 
electrical stability of the instrument has been con- 
siderably improved, and the complete correction of 
primary spherical aberration has been realized. There 
are, however, many practical difficulties stil to bo 
overcome in connexion with the stability of the 
specimen, etc., before the greatly increased theoretical 
resolving power of the lens system oen be fully 
attamed. 

A new approach to the problem of rofloxion spoci- 

mens for the electron microscope was put forward by 
G. Mollenstedt and H. Duker. Measuroments of tho 
velocity distribution of secondary electrons leaving a 
surface which ıs subjected to 10n bombardment 
showed that the energy spread was only 3 eV. In 
the new microscope & metal specimen 1s placed at 
nght angles to the optical axis and 1s bombarded 
with low-voltage ions by means of an ion source 
,mounted at an angle of 45° to the specimen. Tho 
resulting secondary electrons are imaged at the 
fluorescent screen by an electrostatic lens placed 
unmediately below the specimen. An a&ooelerating 
voltage of 30 kV. is employed. The image has the 
appearance of that due to a shadowed specunen 
owing to the inclination of the ion source, thus 
facilitating the interpretation of the pictures. ‘The 
resolution 138 at present about 1000 À.; but 1b 15 
believed that this can be improved conmderably. 
The defects associated with previous systems em- 
ploying glancing incidence at the specimen, namely, 
gross distortion of tho field and high chromatic 
aberration, are avoided. 

L. Wegmann outhned the design of a new Trub- 
Tauber electron microscope which embodies sevoral 
novel constructional features. An electrostatic 
objective and first projector lena are used, only the 
final projector bemg magnetic. The lenses are 
mounted on & hinged door provided with a vacuum 
seal. This construction makes the lenses ready 
accessible. In addition, the projector lenses are 
mounted on bearings so that they may be swung out 
of the path of the beam when a direct diffraction 
pattern is required. Two ranges of magnification aro 
provided: 800-4,000 for comparison work with the 
optical microscope, and 8,000-14,000. A focusing aid 
is uncorporated which causes three images of each 
object point to appear when the instrument is 
incorrectly focused. This is achieved by providing 
two extra-axial holes-in the condenser aperture in 
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addition to the normal central one. In ordinary use 
the illuminating beam passes through the central hole 
, only; but, by switchmg in an 4.0. deflexion system, 
the illummating beam traverses the outer holes as 
well, giving rise to three images on the screen when 
the objective lans is defocused. 

E. Kinder discussed the deeign of small micro- 
scopes. He gave his opinion that there is a place for 
a small microscope with a resolution of 100 A. and a 
magnification of 8,000. It should be provided with a 
transparent screen and pocket magnifler. The cost 
should be one-fifth of the price of an instrument 
having a resolution of 20 A. 

The fluorescent screen received ita share of atten- 
tion. H. Arend, E. Ruska and I. Broser described 
quantitative measurements on the resolving power 
and light-conversion efficiency of & number of 
fluorescent screens. Their apparatus allows eight 
fluorescent screens to be viewed consecutively by 
either an optical microscope or a photomultiplier, 
without breaking the vacuum. A series of *curves 
showed the effect of gram size and screen thickness 
on light output for both reflexion and transmission 
BOTeeDs. 

Dealing with the subjeot- of. electron diffraction, 
A. Boettcher and R. Thun deecribed a dynamic 
electron diffraction apparatus in which phase changes 
` in a specimen can recorded on a aingle photo- 

phic plate. The mstrument resembles the ordinary 
A iffractl on apparatus but is provided with a slit in 
front of the camera. Thig alit selecta part of the ring 
diffraction pattern across a diameter. The specimen 
is heated up and the plate is traversed horizontally, 
thus producing & set of diffraction patterns oorre- 
sponding to a given range of temperature. In this 
way, phase changes occurring in as short & time as 
fifteen seconds have been recorded. By using specially 
po alloy specimens, can also 

obtained for simple alloy systems. 

In connexion with the use of the electron diffraction 
cameras, O. Radezewski outlined recent progress in 
interpreting the patterns obtained when mvestigating 
the structure of minerals. 

Among many pepers on the application of the 
electron mi is a few can. be mentioned 
here. M. Fahnenbrock and W. Liese have investigated 
the mechaniam of liquid flow control in the pores of 
certain conifers, using a ‘Perspex’ replica method with 
mlicon monoxide shadowing. They have succeeded 
in building up a fairly lete picture of both the 
fine and groas structure of these pores which are 
several microns in overall size. These pores contain & 
central membrane carrying a central torus. In order 
to resolve the fine structure an electron microscope 
is needed. This paper was typical of many m which 
the higher resolvmg power of the electron microscope 
is used for building up a complete picture of oom- 
peratively large structures previously investigated 
with the optical microscope. 

At the conference considerable importance was ` 
attached to the question of the_falsifloation of object 
detail introduced by the preparation technique. E. 
Perner and G. Pfefferkorn described critical oom- 
parisons they had made on the effect of methods of 
specimen ion for the electron microscope on 
plant chondriosomes. Micrograms obtamed in the 
electron microscope were compared with those 
obtained directly usi an optical phase-contrast 
microscope: Considerable differences in shape and 
structure were t. The authors concluded that 
this was due to the homogenizing and fixation tech- 
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nique, and were of the opinion that preparation 
methods which had proved successful for animal 
structure could not be applied to botanical material. 

Of no less importance are the changes that occur 
in the specimen material due to the electron bom- 
bardment. A. Broekes, M. Knoch and H. Konig 
reported further measurements on the variations that 


It was stated that an 
electron ‘dosage’ of only 1 x 10-* ooulombe/cm.* is 
sufficient for detectable changes to occur in nitro- 
cellulose, 4 x 10° coulomba/om.* being the corre- 
sponding dosage for polystyrene latex. This oor- 
responds roughly to only one or two electrons per 
square angstrom at the specimen. 

L. Wegmann showed lee of specimen damage 
by ing micrograms with object loadings 
of 2,000 and 10,000 W./cm.* respectively. The use 
of beam-limiting apertures was suggested to limit the 
area of the specimen being irradiated. R 

It may be remarked here that the question of 
specimen. contamination, that is, the formation of a 
visible deposit on the I at somewhat higher 
dosages, received very little attention in comparison 
with the variations that occur in organic material. 

Several speakers dealt with the detection of defects 
which frequently oocur in orystals. R. Bernard and 
E. Pernoux gave examples of the Schlieren effecta 
i in the 
G. Mollenstedt, and also O. 
Rang, showed how the size and position of cavities 
and other defects in crystals can be determined by 
correlating & i electron diffraction pattern 
quantitatively with the corresponding area of: the 
specimen. This is done by selecting a particular ray 
from the diffraction pattern, by means of an aperture, 
and using it to form a focused image of the oorré- 
sponding area of the specimen. 

The advantages of stereoscopic methods were 
emphasized by R. Ruhle and E. Zehender. The 
special object-holder employed m the Bosch electron 
microscope enables the operator to rotate the specimen 
through 25° without appreciable transverse object 
movement. In this way a good idea can be gained of 
the surface contour of the specimen before a photo- 
graph is taken. A short film was shown of the 
a ce of the i as the object is rotated. 

. Helmoke and B. Jahn demonstrated by means 
of stereoscopic projection the structure of the dentine 
canals in human teeth. í 

"V. C. Dalrtz and J. A. Schuchmann reported on 
their work in developing the ‘carbon’ skin replica 
method described at last year’s conference by Konig. 
J. Helmcke had used a somewhat similar technique 
to investigate the fine structure in thick membrane 
films. 


Other speakers dealt with the preparation of ter- 
tural components in steels and the application of the 

int emission microscope to metallurgical Ed 

apers were grven on the investigation of colloidal 
fractions of the soil, methods of preparation of 
bacteriophage, and the examination of plant oells 
with the aid of the microtome. j 

Electron microscopy in the U.S.S.R. was reviewed 
by F. Lenz. He stated that most of our information 
18 based on the proceedings of a conference on electron 
microscopy held in Moscow in 1950. There are more 
than a hundred Russian-built electron microsco 
in the Boviet Union using AME lenses. e 
deeign follows olosely that of the Biemens instrument. 
There are also a number of electrostatic mstrumenta. 
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fost of these instruments are operated on behalf of 
he electrical industry. Research is being carried out 
n the imaging properties of electron lenses, and the 
roduction of high voltages using high-frequency 
ecillators. Investigations are being pursued into the 
cattering properties of electrons and the interaction 
f electrons and the photographic plate. 

An exhibition of photomicrographs was held 
llastrating the topics dealt with at the conference, 
nd interesting large-scale demonstrations of optical 
lffraction effects were given by Prof. Kossel. 

T. MULVEY 


PRIMITIVE MEDICINE AT THE 
NELLCOME HISTORICAL MUSEUM 


uius July 18 the new exhibition at the Welloame 

Historical Medical Museum, 28 Portman Square, 
ndon, W.1, which bears the title “The Medicine of 
he Aboriginal Peoples in the Britiah Commonwealth", 
vas officially opened, and on that oocasion Lord 
Vebb-Johnson delivered an address. In his intro- 
uctory remarks the director of the Museum, Dr. 
whworth Underwood, explained that the scope of 
he exhibition has been restricted to the primitive 
aces in the Commonwealth in order to enable the 
ubject to be covered in the limited space available ; 
his arrangement nevertheless allows of a aros- 
ection of the world to be illustrated. 

The exhibition is divided into a number of sections 
7hich lead from general primitive conceptions, 
hrough ideas the nature of disease, to its 
reatment by non-rational and by rational methods. 
‘he sequence then follows the detailed methods used. 
1 treatment, and the practioes which are employed 
or the protection of the individual, both against 
isease and danger in general, and also against specific 
ilmentae. 

In the section dealing with general knowledge 
arious flne carvings, such as & genealogical stave, 
hould be mentioned. In the seotion dealing with the 
ause of disease, attention should be directed to the 
ne series of sago-pith effigies fram Borneo, to the 
arious memorial heads, the finely carved soul- 
atohers, and to the unique exhibit illustrati the 
ult of the god of smallpox in the Yorube mythology 
is, cragtise of Mo mediche ma Banoi ia well 
lustrated, and the very complete outflta actually 
sed by oertain individual mediome-men will be of 
he greatest | a esa This section contains a number 


f fine carvings, irit-maaks and the 
ront-pieces of ceremonial aid eed teak 


In the section dealing with treatment, attention 
hould be directed to the outfit actually used by the 
ersonal medicme man to Cetewayo, which contains 
number of horns used for cupping purposes. The 
arious instruments and operationa shown in the 
sotion on surgery illustrate the ingenuity of primitive 
eoples in making very simple instrumenta serve a 
pecific purpose. The practice of artificial deformation 
» illustrated by some most interesting specimens, 
noluding & rare preserved head showing the practice 
f elaborate facial tattooi which, among the Maori, 
řas reserved for chiefs other i t persons. 
The ritual background on which primitive medicine 
sete is shown by a number of most interesting 
arvings, same of which are used as masks in the 
sremanies of various secret societies. These exhibits 
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cannot be easily decribed ; but attention should be 
directed to the very fine carved elephant's tusk from 
Benin which.epitomizes so much of the background 
of African ritual and legend. 

All the exhibita in this exhibition are selected from 
the collections in the Museum. The exhibition deals 
with subjecta which are little known, and the detailed 
catalogue includes the fruits of extensive research. 
The catalo, published by the Oxford University 
Press* on Pot of the Museum. 


* an Hrhibition ilustratmg the Medictne of the 
TESI E A ids Britmh Commonwealth" Pp. rvii--584- 
6 by the Wellcome Historical Medical Museum by 


nivermty Prem.) 34. 04. 


SOUTH-WESTERN NATURALISTS' 
UNION 
CONFERENCE AT PLYMOUTH 


HE South-Western Naturalists’ Union held ite 

annual Whitsuntide conference during May 30- 
June 2 at Plymouth, at the invitation of the Ply- 
mouth and District Field Olub and the Plymouth 
Institution. Some eighty members attended. 

On May 30, the Mayor of Plymouth (Alderman H. 
Wright) received the delegates and members at the 
City Art Gallery. Afterwards Mr. H. G. Huseell 
showed a series of films illustrating the animal and 
plant life of the neighbourhood. 

Most of Saturday, May 31, was taken up by a 
river excursion up the Tamar as far as Calstock. Mr. 
G. M. Spooner pointed out features of interest along 
the route; in the afternoon Cotehele House, formerly 
owned by the Earl of Edgecombe and now in the 
possession of the National Trust, was visited. 

In the evening, Mr. Mervyn G. Palmer gave hia 
presidential address ; his subject was “Lundy”. In 


his com: survey of the island, he dealt with 
the geology, topography and history of Lundy and 
with ita and plant life, peying particular 


attention to the birds. 
A coach tour across the southern part of Dartmoor 
i most of June 1, and the hut circles at 
Grimspound and the stone avenue and menhirs at 
Merrivale were visited. Mr. Spooner again acted as 
leader. 

The annual general meeting, following a meeting 
of the Oouncil of the Association, was held on June 2. 
In his report, the honorary secretary, Dr. Stanley 
Smith, stated that at the present tme the Union 
embraces twenty-two societies, one institution and 
one private member. A letter from the honorary 

of the Ifracombe Field Club inviting the 
South-Western” Naturalists’ Union to hold ite next 
conference at llfraoombe was then read, and the 
inyitation accepted. Mr. n Palmer agreed to 
continue in office as president for another year, and 
the other officers were all re-elected : Hon. Secretary, 
Dr. Stanley Smith (University, Bristol, 8); Hon. 
Assistant S , Miss Elizabeth Fleure; Hon. 
Treasurer, Mr. H. W. Turner; and Hon. Auditor, 
Dr. F. 8. Wallis, Mr. G. M. Bpooner, Mr. G. Tipper and 
Mr. O. G. Watkins were added to the Council. 

On behalf of everyone t, Mr. Palmer thanked 
the Plymouth societies for their hospitality and all 
individual members. of the Plymouth and District 
Field Club and Plymouth Institution who had con- 
tributed to the success of the conference. He par- 


* ticularly mentioned Mr. O. G. Watkins, who had 
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carried out the duties of local secretary, and Mr. 
Spooner, who acted as leader in the field. 

Members had the choice of one of three excursions 
on the afternoon of June 2: a visit to the Aquarium 
and Laboratory of the Marine Biological Association ; 
Puckland Abbey; and Plympton Castle. 


SOVIET FAMILY LEGISLATION 


ONSIDERING the concept ofthe family in 
\_U Soviet life Dr. R. A. J. Schleamger that 
the U.8.8.R. does not just represent an attempt at 
the application of socialist theories in a modern 
industrial society. In conmdering any matter in the 
U.8.8.R. it abould be realized that it is not & coun 
but a continent; at the time of the Bolshe 
revolution Russia comprised a greater variety of 
civilizations than it does at present, after a systematic 
process of industrialization (Health Eduo. J., 10, 
No. 2; April 1952). 
In some areas until quite recently millions of 
t homes in Russia were man-dominated in the 
most brutal sense of the term, and women's condition 
deteriorated, at least in the poor peasant’s home when 
the economic differentiation in the village increased 
ita dependence on the richer neighbour. Of the 
Islamic regions ially the Volga Tartars— 
were fairly advanced ; but most of them (especially 
Central Asia) belonged to the most backward pro- 
vinces of the Islamic world. There were large areas 
over which & primitive tribal organization was still in 
operation. As late as 1936 the Government struggle 
against blood-feud waa just in its concluding stage. 
Large sections of the penal codes of the Republics 
concerned dealt with paying bride-price, abducting 
women, polygamy, marriage of mmors and ammilar 
“offences originating from tribal custom", some of 
which (for example, marnage of minors) came under 
heavy sanctions only if they were caused by 
local custam which the legislator wished to reprees in 
the interest of the emancipation of women. 
Confronted with tbe initastion of & revolution in 
human relations against the prejudices of primitive 
custom, the Soviet state has firmly kept to the 
Marxist concept that undesrable phenomena in 
family life should, and can, be overcome by the 
removal of their economic causes. In 1935 Stalin 
hailed the Labour Day as the great emancipator of 
peasant women because it granted them an income 
independent of that of ther menfolk. To-day the 
Soviet Government is attempting to construct a 
modern industrial society in which ita policies aim at 
stabilizing family relationships in such a society. 
Before this were poesible, however, certain ‘house- 
cleaning’ had to be concluded. In the ‘house-cleaning’ 
e the first enactments of the revolutionary 
Government did not exceed measures current in 
modern legislation elsewhere. They were revolu- 
tionary only in comparison with Tearist Russian. 
legislation and consisted of such measures as the 
tranafer of i and divorce from the Church to 
the registrar's oe, admission of divorce on the 
joint petition of both parties, or by court decision 
on the petition of only one party, the decision being 
left to the j ’g discretion. 
Much confusion about the reel social situation has 
been created and is still being creeted by exaggerated 
emphasis on some literary pronouncements. Even in 


statements by authors who must be regarded as. 


characteristic of the Soviet outlook, concepte of an 
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eventual withermg away of the family yed 8 
predominant part. The withering process, however 


always referred to the family as an economic unit o: 
consumption and as the main place of education, anc 
not aa & normally permanent union of man and wife 
To some extent this may have been due to the impac 
of the more Utopian elements of Marxist ideology 
to some extent to exaggerated estimates of thi 
potentialities of some measures which are clearh 
necessary in order to enable women to take thei 
share in production, such as crèches, pre-schoo 
education and public canteens. 

This view has now completely changed and, in al 
Soviet publications since 1936, the family is describe 
with great fervour as “the primary unit of our Sovie 
society’. The Ministry of Education publishes i 
specal monthly, Famsly and School, to promot 
collaboration between home and school and th 
activities of parents’ committees. Great emphasis i 
laid upon the responsibilities, not only of parents to 
wards their children, but algo of the younger member, 
of the family towards the aged ones. The reasons fo: 
this change are political as well as eoonomio. 

After havi its revolutionary period— 
i lamed by the consideratio: 


may be explained by the absence of traditions 
prejudice; the Soviet State can leave the decisior 
upon whether a divorce should be granted or not t 
the judge’s common sense, without binding him by 
enumerating grounds for divorce, the presence o: 
which gives & claim to, and the absence of whicl 
excludes, granting of a divorce. It can aleo encourag: 
marriage without paying tribute to the concept tha: 
being an unmarried mother is morally wrong. 

In eeeenoe, however, the conclusions arrived at ar 
the same: marriage is the normal way to mother 
hood; the family home is the ordinary, though no 
the only, place to rear the new generation ; men am 
women have equal righta within the family as wel 
as in professional life. The real problems of th 
Soviet approach to the family arise leas from th 
consummation of the permanent resulta of th 
feminist movement than from the potential contra 
diction between the recognitaon of the family hom 
ag one centre in the education of the future oitire: 
and the demand for the acoeas of women, not only i: 
theory, but also in practice, to all professions for whic. 
they are physically fitted. 


. 


INHIBITION OF CESTRUS BY . 
CULTIVATED GROMWELL 


By Dr. B. P. WIESNER and Pror. JOHN YUDKIF 


Department of POEM). King’s College of Househo:d an 
Social Science (University of London) 


E one settlement of the Shoshone Indians, infumon 
of the roote of Lithospermum ruderale, Dougl. 
taken orally, were believed to have contraceptiv 
properties!. Prompted by this, Cranston’ adminis 
tered fluid extracts of the herb to mice m their food 
She observed inhibition of œstrus and fertility durin; 
treatment, without any evidence of general toxicity 
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ther workers confirmed these findings and also 
xtended them by showing, for example, an inhibition 
f certain mammary tumours**. We have observed a 
omplete inhibition of œstrus ın mice of the 03H 
train by aqueous extracts of Lithospermum ruderale 
dministered daily for four weeks. 

Lithospermum ruderals is not readily available and 
wtches of this plant vary greatly in activity. How- 
iver, we have found that Enghsh gromwell (L. 
ificinale Linn.) which can be cultivated, yields 
eetrus-inhibitang extracts. 

Oulttvation. Seeds of wild gromwell were sown in 
February under glass, pricked off in 3-in. pots at the 
md of April, and planted out ın May in open limed 
ds. Planta, including roots, were harvested in 
Jetober. 

Stabilization. We found that delay in processing 
wr slow drying of wild plante tends to result in loas 
of actavity. The cultivated planta were therefore 
lried at 60° C. immediately after harvesting. This 
srocedure effected stabilization. 

Preparation of extracts. The dried plants are finely 
found and the powder is extrac with cold dis- 
;illed water for 45 min. After filtration, the reeidue 
8 re-extracted with water at 60° C. The second 
axtract 18 cooled, combined with the first and freeze- 
iried, smoe there appears to be loss of activity in 
aqueous golutions even when they are stored in the 
sold. 

Administration to mics. Tests ware made on mature 
female mice of the O3H stram with high castrous 
frequency, established by daily vaginal smears during 
3 preliminary period of ab least seven weeks. They 
received daily, by stomach tube, freahly made 
aqueous solutions of the freeze-dried extract. After 
preliminary experiments with herb-diet mixtures, 
this method of administration was adopted because 
of the uniformity of dosage and the avoidance of 
complicating factors such as reduced food-intake* and 
inactivation on standing. Smears were taken daily 
and showed that the equivalent of 1 gm. of the 
ground dried herb inbibited” estrus, cornification 

ining in abeyance from the third day after 

ing of treatment until four to five days after 

ita ceagation. There is, however, considerable varia- 

tion in the dosage response ; for example, reduction 

of the initial dose of 1 gm. to 0:5 gm. herb-equivalent 

daily may maimtain inhibition of castrus. No toxic 

or other side-effecta were noted. After termination 

of treatment, the castrus rhythm returned to normal 
within three days. 

Administration to human subjects. Although grom- 
well has long been used as & medioament and for 
preparing & popular beverage, no ill-effecte have been 
reported. ‘I'he observations in mice aleo suggested 
that experimente in human subjecta were permissible. 
Preliminary experiments were thus made with the 
samall quantities of extracts available. 

(a) Single doses of active aqueous extract corre- 
sponding to 10 gm. of driéd herb per day evoked no 
subjective effecta or obvious objective effects m three 
subjects (two women, one man). 

(b) A nulliparous woman aged thirty-four oon- 
sumed, from the first day to the seventh day of the 
menstrual cycle, freeze-dried extract, equivalent to 
about 20 gm. dry herb per day ; from the eighth day 
of the cycle until menstruation the daily dose was 
doubled. Indices of ovarian function, both castrogenic 
and luteal, were recorded before, during and after 
treatment. These included vaginal cell content, 
characteristios of cervical secretion, waking tem- 
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perature and endometrial differentiation. There was 
no manifest change in the cstrogen response, but 
during treatment the ovulatory mse in the waking 
temperature was small compared with frevious and 
subsequent records, and the progestational develop- 
ment of the endometrium was leas than in the pro- 
ceding and subsequent cycles. There were no other 
subjective or objective effects; for example, no 
changes in blood picture, urinary findings or pulse- 
rate. It would appear, therefore, that daily doses of 
roughly 20-40 mouse unita did not inhibit estrogenic 
secretion in the subject, but may have reduced the 
level of luteal secretion. The occurrence of lutein- 
ization is, of course, not incompatible with the 
suppreesion of ovulation. No maka of conception were 
taken by the subject during the treatment. 

Our thanks are due to: Mr. W. W. Binns and 
Miss B. P. Jackson for pharmacognostic advice and 
preparation of extracts; Mr. John Gilmour and Mr. 
F. for collecting and cultivating Lithospermum 
ae ; Messrs. Ayerst, McKenna and Harrison, 

td., for supplying extract of L. ruderals; Mr. E. C. 
Moran for presenting dred L. ruderals; Dr. Mary 
Barton for collecting specimens from the experimental 
subjects ; Dr. E. N. Brand for carrying out baoterio- 
logical and other examinations; Mrs. E. N. Blacker 
and Miss Mary Jewell for technical assistance. The 
cost of these investigations was borne in part by a 
grant from Messrs. Kylon, Ltd. [March 25. 

Tram, P., Henricus, J. B., and Aroher, W. dios pem towards a 
*Cranston, E. AL, J. Pharm. end Exp. Therap., 83, 130 (1945). 
66 (lott. reser, M. L, Padarias bbs Tio (1910). 
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REVERSAL OF THE MOLECULAR 
SET IN KERATIN 


By J. SIKORSKI 


cs Laboratory, Department of Textile 
ndustries, University of Leeds 


Textlle Ph 


HE stability of a-type proteins is due to the 

combined effect of hydrogen bonds and cystine 
cross-linkages. Thus proteins with a low cystine 
content, for example, myosin, are very labile under 
conditions favourmg heat denaturation! ; they show 
supercontraction in hot water, and their crystallites 
are transformed into the B-conflguretion ; but this 
crystallographic transformation can be reversed 
ag a by treatment in saturated uree solution’. 

ving a much higher cystine content, animal 
hairs are, under similar conditions, extremely stable. 
Even prolonged treatment in water at 90° C. (for 
Saxonis for periods up to twelve days) is ineffective 
in producing supercontraction. Such treatmenta may, 
indeed, lead to the appearance in the X-ray photo- 
graph of the first traces of the equatorial reflexion of 
spacing 4°65 A.; but concurrently there is a loss of 
oystine sulphur’. In order to produce supercontraction 
in the presence of water alone, it is necessary to 
resort to high-pressure steem! (in which caso 
hydrolysis of the main cham occurs) or to make 
rd of the resulta of stress relaxation in stretched 

bres". 
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Stability in hot water 1s not an exclusive property 
of the a-form ; 1t is also induced in the B-form, when 
extended fibres (the crystallites of which are in the 
B-eonflguration) are exposed to the action of steam ; 
this effect is generally recognized as being the cause 
of the ‘setting’ properties of keratin fibres’. 

A study of the stability of steam-set B-keratin is 


thus of considerable importance. In particular, a 
demonstration of the ility of reversal of set 
B-keratin to the original «-configuration would serve 


urpoees : (1) from the character of the reagents 

le of producing the effect it might be possible 
to ases the importance of the various types of 
molecular mteraction which have been suggested as 
being responsible for the stability of set B-keratin ; 
and (2) a study of the reconstituted «-keratin might 
throw further light on the problem of the long-range 
elasticity of keratin fibres. 

With reference to the first point, Rudall has shown 
that saturated urea solutions at room temperature 
can reconvert set B-crystallitee to the a-form, if the 
tone of setting is restricted to a few minutes’. He 
concluded that hydrogen bonds must be responsible 
for the setting properties of keratin. I have obtamed 
similar results when I treated fibres, which had been 
set in boiling water under tension for five minutes, 
in 0:15 N sodium hydroxide or 75 per,cent hnthium 
bromide solutions at room temperature, but only 
aen reconversion in 98-100 per cent formio acid. 

all these reagents the degree of reversal was 
decreased when the tme of setting was increased, 
and with fibres set for five hours no effect whatsoever 
was observed in saturated urea and only a partial 
effect in the other reagents. These results lend strong 
support to Speakman’s conclusion’, based on experi- 
ments ın which the contraction of set fibres m various 
reagents ia compared with that of normal fibres, that 
dimensional set 1s due in. part to linkages other than 
hydrogen bonds. 

Bince the above reagents, chosen because of their 
probable effect on hydrogen bonds, are, in the main, 
ineffective in elimmating completely the set in the 
crystallites of keratin, efforta were made to find other 
reagents which would have the desired action. The 
only one which I have found to be effective is 
cuprammonium hydroxide. When fibres which had 
been set in boiling water at 50 per cent extension 
were immersed in solutions of this reagent, and 
afterwards in dilute sulphuric acid in order to remove 
the absorbed copper, they were left in a condition 
such that the K-ray photograph showed only the 

a-form whatever the time of the imitial setting. 
Similar reconversion was observed in fibres set m 
steam at 100 per cent extension, and in fibres which 
had supercontracted after treatment in steam at 
high pressure. The degree of reconversion in such 
experiments depends on the time of treatment in the 
cuprammonium hydroxide solution, and for com ais 
reversal to the a-form it is esential that the 
should absorb enough ria to ensure the i= 
appearance of the X-ray photograph’. 

Pues d whih tha; cepetalling® sof Rudi Beh 
elmingted in the way described stil showed the 
normal reversible x = B transformation on stretching 
and release in water, although higher extensions than 
usual were necessary to produce the complete trans- 
formation. The fibres could also be set again in 
boiling water; the set B-orystallitos were again stable 
except in cuprammonium hydroxide, which caused a 
complete reconversion to the «-configuration as 
before. In fact, the cycle, a — set B — a, could be 
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gone through repeatedly with the same fibres. Ir 
all these respects the fibres behaved very much like 
normal fibres; but that there had nevertheless beer 
& considerable change in the properties was shown 
by their behaviour when exposed without constraini 
to the action of water at high temperatures, for suck 
treatment produced the supercontraction and spon 
taneous appearance of the f-form which is, as 
Mentioned above, characteristic of the more labile 
proteins. Since normal fibres are not affected in thu 
way by the action of 
sulphurio acid, the li 
eae for the stability of the a-form must be 
b during the relaxation of tenmon m water at 
high temperatures. We may also conclude that, if the 
setting phenomenon is due in part to reformation o! 
oroes-linkagee, their effect is not powerful enough to 
produce stability in cuprammonium hydroxide 
solution. The action of rammonium hydroxide 
solution rig bo either to eE the number of such 
reformed linkages, a possibility which is unlikely on 
chemical grounds’, or to induce refolding by a 
6o-ordination mechanism similar to that proposed by 
Whewell and Woods’! to account for the super- 
contraction of unstrained virgin wool fibres in 
cuprammonium hydroxide solutions. Even then, 
however, we must that some of the linkages 
responsible for the set have actually been eliminated 
by the cuprammonium hydroxide, for the fibres do 
not revert to the -configuration after removal of 
eo 
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wish to thank Mr. H. J. Woods for his advioe, 
and Prof. J. B. Speakman and Dr. C. 8. Whewell for 
the benefit of many discussions ; I am also indebted 
to the International Wool Secretariat for grants in 
aid of these investigations. [Feb. 7. 
1 Astbury and Dickinson, Prec. Hoy. See, B, 190, 307 (1940). 
1 Budal, ‘Fibrous Proteins", Symp. Boo. Dyers and Ool, p. 15 (1946), 
* Boboberi, Ber. chem. Ges., 74, 1285 (1941). 
* Zahn, Waterw., 31, 137 (1948). 
* Woods, Nature, 132%, 700 (1638). 

"dusbury and. Woods; PRG. Trans: Roy. Soc., A, S38, 333 (1033). 


CARBOHYDRATIC FERMENTATION 
OF BACTERIAL ISOLATES FROM 
ZYGOPHYLLACEOUS AND 
LEGUMINOUS ROOT-NODULES 


By Pror. M. A. MOSTAFA 
Fouad | University, Calro 


O far, the previous work done on rygophyllaceous 
root nodules^* has dealt with the following 


problems: (a) effect of soil sterilization on growth 
response of Zygophyllum cocoineum and on its nodular 
formation; (b) the capacities of rygophyllaoeous 


bacterial isolates to produce nodules in some members 
of Leguminosm; (o) the growth and 
stimulation of nodular formation in Dyson aan 
cocctnewm either to ite own specific bacterial isolate 
or to those isolated from Tribulus alatus and Fagonia 
arabica. In the present work, attempts have been 
made to elucidate the physiological identities of some 
xygophyllaoeous and leguminous bacterial isolates in 
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s of their fermentation potentialities on various 
tbohydratic sources. Two rygophyllaceous nodular 
cterial strains, namely, those isolated from Zygo- 
gium cocoineum and Tribulus alatus, are compared 
th a Rhisobium stram isolated from root nodules 
a leguminous plant (that is, Arachis Aypogaa). 

The medium used was that suggested by Baldwin 


follows: (1) monosaccharides : 
rulose and D-galactose, and (2) disaccharides : 
croge, maltose and lactose. Smoe some sugars were 
und to break down during autoclaving, the medium 
for each experimental carbon source—is divided 
to two portions: one portion was sterilized by 
toclaving, and the other was cold-sterilized by 
enon's technique‘. The latter involves the trans- 
rence of the medium into an ice chest and left 
r twenty-four hours, heated for ten minutes at 
Pe C. and then returned back again to the ice 
est; the whole process was repeated three con- 
cutive times. 7 

For expressing the bacterial fermentation poten- 
Alitiee, the following criteria have been determined : 
) relativo growth; (2) pH variation; (3) ges 
‘oduction. 

Comparisons of fermentation characteristics of 
wious monoesocharides, as induced by different 
voterial isolates from xygophyllaceous and legum- 
ous root nodules, have been made after six weeks 
cubation. In both xylose and glucose, incubation 
as carried out at 37° C., while it was at 32° C. in 
vuloee and p-galactose. Concerning the relative 
owths of the three bacterial isolates, as influenced 
7 the nature of the experimental monosaccharide, 
ose from Zygophyllum | coocineum and Arachis 
rpogea show that xylose is the most favourable, 
llowed by glucose and levulome, while D-galactose 
the least favourable. Except in D-galactose, on 
hich both Zygophyllum and Arachis bacterial 
slates show @ very alight growth, Arachis rhisobium 
rain shows—on the whole—a comparatively more 
gorous growth than that of Zygophyllum on the 
her experimental monosaccharides. On the other 
ind, glucose is the most favourable for Tribulus 
terial isolate, followed by levulose, while both 
os cers roc vi are tbe least favourable. The 
reo ial isolates tend to lower the pH. value 
| both xylose and glucose; it does not change 
ypreciably, however, on either levulose or D-galactose. 
aey differ with regard to gas production ;~ the 
sults can be summarized as follows. 


(1) The Arachis rhizobium strain does not produce 
iy gas. In a similar manner, Fred, Baldwin and 
eCory* stated that the evolution of gas in hquid 
FOR of Rhisobia is not rapid enough to form gas 
1bblee. 


(2) Except on autoclaved glucose medium, where 
ere is gas production, Zygophyllum bacterial 
olate behaves in a similar manner to Fhisobia in 
1e non-production of gas. 


(3) Tribulus bacterial isolate differs, however, in 
iat gas production takes place on both autoclaved 
vuloee and D-galactose media. The restriction of 
w-produotion to autoclaved monosaccharide media 
ay be due to the effect of hydrolysis during auto- 
aving, which enables the bacterial isolate to initiate 
3 fermentative potentiality. 

In a similar manner, comparisons have been made 
on different disaccharides—after six weeks incuba- 


NATURE 


277 


tion at 20° C. A study of the relative growths of the 
three bacteria] isolates shows that the most favour- 
able one is maltose. Tribulus bacterial isolate 
continues to grow equally well, to some extent, on 
both lactose and glucose media. On the other hand, 
Arachis stram differa from that of Tribulus in 
exhibiting a very slight growth on different treat- 
menta of either lactose or sucrose media. S8nmilarly, 
Zygophyllum strain shows & very slight growth on 
autoclaved lactose and sucrose media; ita growth 
becomes, however, comparatively greater on the two 
latter disaccharides when the media are cold- 
sterilized by Menon’s technique mstead of bemg 
autoclaved. Exoept on lactose medium, the three 
bacterial isolates are found to be acid producers ; 
they tend to lower the pH value. This tendency is 
comparatively greater with Arachis strain on both 
sucrose and maltose media. The fermentative 
potentiality, as expreased by gas production, is a 
constant and prominent feature of T'rt bacterial 
wolate on the differently treated experimental di- 
saccharide media. On the other hand, both Zygo- 
phyllum and Arachis strains agree in their feeble 
fermentative potentialities ; roduction can 
only be detected either when ylium bacterial 
strain grows on oold-sterilired lactose or when that 
of Arachis grows on autoclaved maltose. 

Thus, according to fermentation characteristics on 
different monosaccharides and disaccharides, the 
three bacterial isolates can roughly fall into two 
categories: one category includes the two bacterial 
isolates from root nodules of Zygophyllum coccineum 
and Arachis hypogæa, and the other contains only 
Tribulus bacterial stram which stands rather physio- 
logically distinct. The similarity of Z2ygophyHum and 
Arachis bacterial isolates manifesta itself in the 
followmg behaviours: (1) the moet favourable 
monosaccharide for growth is xylose, followed by 
glucose and levulose, while the least favourablo is 
D-galaotose; (2) the feeble or non-production of gas 
on most monosaccharide and disaccharide media ; 
(3) the most favourable disaccharide for growth 
is maltose, while there is a very slight growth on 
autoclaved lactose and sucrose media. Tribulus 
bacterial isolate differs, however, with regard to ita 
relative growth on different monosaccharide and 
disaccharide media and with regard to its ferment- 
ative potentialities. It produces gas on all differently 
treated disaccharide me dia, as well as on two auto- 
claved monosaccharide media (namely, levulose and 
D-galactose). 

This work indicates that the two rygophyllaceous 
baoterial strains, namely, thoee isolated from root 
nodules of Zygophyllum coccineum and Tribulus 
alatus, are physiologically distinct in reepect to their 
relative growths and to their fermentation poten- 
tialities. Zygophyllum cocoineum bacterial iolate 
behaves even more similarly to leguminous Arachis 
rhisobium strain than to that of its rygophyllacoous 
colleague isolated from Tribulus alatus. Further work 
on the fermentation potentialities of the three 
bacterial nodular isolates, on different polysaccharides 
and nitrogen sources, are still in progress. 

I wish to expreas my gratitude to Mr. Z. Mahmoud 
for his continual assistance. [June 12. 


1 Babet, Y. B., Nature, 197 (1917). 

* Mostafa, M. A., and Mahmoud, M. Z., Nature, 187, 446 (1031). 

* Baldwin, I. L, and Fred, H. B~, Soil. Sev, M, £17 (1927). 

! Menon, K. P. V., Ana. Bot, 48, 187 (1934). 

! Fred, E. B., Baldwin, I. L, and MoCory, E., “Untversity of Whoonsin 
Studies 1n Science", Ko. 6 (1032). 


278 


LETTERS TO THE EDITORS 


The Editors do not hold themselves responsible 


for opinions expressed by their correspondents. 
No notice ts taken i fgmonymous communications 


Starecchámistry of the Tropane 
Alkaloids 


THE respective C,-configurations of the epimerio 
N-acyl-nortropins have been recently hashed 
from the different behaviour of the epmmers! in acyl 
migration, N — O. Naturally occurrig pei-tropine 
derivatives seem on this basis to contain a hydroxyl 
group syn-placed to the ring-nitrogen. Atropine 
hyoscyamine, convolamine, being hydrolysable to 
tropine or nortropme, appear, therefore, to represent 
ants-3-tropanol structures. 

These investigations have now been extended to 
ecgonme (I b) and psi-ecgonine (IL b), and to two 
coogine-epimers. 

Ecgonine and pei-eogonine are C,-epimers'. In 
alkaline medium ecgonine is converted’ into pei- 
ecgonine, in analogy to the tropine (anis-tropanol) — 
pei-(syn)-tropine conversion, which indicates identical 
C,-configuration for tropine and ecgonine, and the 
respective epimeric configurations for the correspond- 
ing $-derivatives. 

This inference has now been confirmed experi- 
mentally. Hydrogen chloride in dioxane converta 
N-eoetyl-nor-j-eogonine ethyl-ester (m.p. 112?) (II c) 
to O-aocetyl-nor-j-eogonme ethyl-ester hydrochloride 
(m.p. 226°; [alp = + 23-6?) (OT), while under 
strictly identical conditions no amino ester was 
obtained from the epimeric nor-eogonine derivative 
(IL a). In dQ-nor-eogonine and ite derivatives, the 
C,-hydroxyl seems, therefore, to be syn-placed to, the 
nitrogen, the opposite following for nor-eogonine and 
cocaine. 

These resulta did not t any statement to be 
made on the position of the C,-carboxylio group of 
the syn and anit eogonine epimers with respect to the 
O,-hydroxyl. No y applicable methods being 
available for the determination of the configuration 
of beta-hydroxy-carboxylic acids‘, an attempt was 
made to overcome this diffculty by converting the 
two eogonine C,-epimers to the corresponding 
2-amino-tropanol-3-epimera and - oom- 
parison of the respective N-benzoyl derivatives 
(IV and V). In this conversion the migrating group 
would—just as in the Curtius reaction—be assumed 
to retain ite configuration’, which then makes it 
posible to determine the sterio position of the amino- 
group in respect to the carboxylic group and, by 
inference,’ the configuration of the carboxyl in the 
original ecgonine epimers. 

2-Benzamido-3-anti-tropanol (m.p. 163°, [a]p = 
— 6°; IV), prepared from and-ecgonine, was oon- 
verted by absolute ethanolic hydrogen chloride 
quantitatively into 2-amino-3-ontt-benzoyloxy-tro- 
pane bte-hydrochloride (m.p. 214-216°;  [x]p = 
— 22°; Vl). Under identical conditions, 2-benz- 
&mido-syn-3-tropanol'(V ; m.p. 205°) afforda only 
the monohydrochloride of (V), that is, in the 
ldtter case no acyl migration N >O is ee 
place. Thus the amino and hydroxyl gro 
shown to be ofs in the 2-amino-oni-tropano, 
trons in the syn-tropanol epimer. Obviously, i in 

eogonine and in cocaine the carboxylic and O,- 
deca groups occupy the same corresponding 
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positions. „Hence, cocaine 18 (—) 2-cis-carbomethoxy 

S-anti-benzoyloxy-tropane. As another approach t 
the problem, the two ninol C,-epimdra were pre 
pared by reduction of the methyl esters of (I) am 
(I1) with lithium aluminium hydride, which conver 
sion leaves the asymmetrical carbon atoms intact 
These epmners wil be compared in other sterec 
specific reactions at some later date. 

These resulta admit the following interpretation c 
previous findings of earlier authors. It is well known? 
that (I b) 19 more readily converted into anhydrc 
ecgonine than (II b). This dehydration appears t 
involve a trans-elimination’, and is evidence that, i 
eogonine, O,—H and C,—OH are trans (polar, polar) 
situated. It follows, then, that in (ant+)-ecgonine th 
relative positions of the carboxyl pnd hydroxyl ar 
ots, the reverse being true for syn-($)-eogonine, whici 
is in oomplete agreement with the results of th 
above acyl migration experiments. 

It is intended to investigate the configuration o 
the “third r&cemate'"'! of eogonine and that of the ye 
unknown fourth epimer by the same methods. Th 
third racemate cannot be epmmerized, and, bein, 
readily dehydratable, appears to have C,—OH. anı 
C,—H in the trans configuration (polar, polar). There 
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re, the C;—OH would be predicted to be sym placed 
M i of the nitrogen. For the fourth racemate, 
ore, the structure of a 2-trans-carboxy-3-ant- 
ypanol seems to be valid. 
Our experments also point to the fact that 
»polamme and scopine (VII a and b) can only be 
rivatives of tropine (anii-3-tropanol), as they are 
adily converted*1* into the tetrahydrofurane deriva- 
re scopoline. The rupture of the epoxide ring of 
opolamine can only be attributed to the rearward 
icleophilic attack of the C,-oxygen. Accordingly, 
e trans position of the epoxide ring of ecopolamme, 
well as that of the C,-hydroxyl group of gcopoline 
relation to the C,-oxygen, appears to be likewise 
oved. It 15 intended to establish these predictions 
r experimental investigation of the existmg oon- 
rurative correlations between scopolamine, valeroi- 
ne and tropine. 
Experimental details will be submitted to the 
»urnal of the Chemical Soctety. 
Note (March 28).—Eogoninol can be converted in 
e presence of benzenesulphonic acid to the cyclic 
nzyhdene acetal, whereas (-ecgoninol remains 
ichanged under the same conditions. 
(I) and d-eegonme (II) fail to form 
doralide, (I) undergoing dehydration to a&nhydro- 
gonine and (II) remaining unchanged. 
These findings support the configuration ascribed 
dove to the ecgonine epimers. 


G. Fopon 


astitute of Organic Chemistry, 
Univermty of Breged. 
Feb. 13. 
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Use of n-Butanol- Formic Acid - Water 
Mixture In the Paper Chromatography 
of Amino-Acids and Sugars 


Dura the course of a systematic 1nvestagation of 
3e amino-acids of the sugar cane, it became desirable 
> record smmultaneously the amino-acid distribution 
1 voaterial from several sources. Two-dimensional 
hromatograms developed by Consden, Gordon and 
fartin!, although effecting excellent resolution of the 
onstrtuents of a mixture, suffer from the disadvantage 
hat only one sample can be mapped at a time. 
foreover, the applcation of controla necesaitates the 
reparation of separate maps. On the other hand, 
he single-dimensional ‘strip chromatogram’ offers & 
auch more rapid method of analysing mixtures of 
mino-acids ; but the use of phenol-aqueous 
mmonia as solvent was found to give rather poor 
sparation of individual ammo-acids. Under tropical 


NATURE 


279 


cbt ee 7 


| 
| 
| 
| 
! 


Baai 


b AT 
B LS 
s syyt 
a beroa! 


8 hogs 


4 
»- 


ape de 


m 
o 


a Le Chromatogram of ammo cda from aix varietas [ye s 
O6. À in the control mixture are 1, lymne, 
, asparagine; 3, aspartic ; 4, glutamto ; 6, alanine, 
8 , leucine ; 

1 


conditions, darkening of the solvent was an added 
difficulty. 

The use of a solvent consisting of n-butanol — formio 
acid—water has been found to give greatly improved 
separation of the amino-acids, and to be free from 
the numerous objections to the use of phenolic 
solvente. The solvent was prepared by refluxing for 
an hour @ mixture of formio acid (90 per cent, 50 c.c.), 
n-butanol (600 c.c.) and water (50 o.c.). A further 
800 0.0. of water was then added and the mixture 
shaken from time to time during coohng. After being 
kept for twenty-four hours, the upper solvent layer 
was separated and was then ready for use. 

Fig. lis a photograph of & typical chromatogram 
obtained for the amino-acids of the juice of six 
varieties of mature sugar cane. These cane varieties, 
all derived from the Cane Breeding Station in 
Barbados, were grown in Trinidad concurrently and 
were harvested at the same time. The amino-acids 
were obtained from the freah juice by adsorption on 
columns of ‘Amberlite IR 120’, followed by washing 
with water and elution with dilute ammoma. After 
concentration 4n vacuo, the extracta were chromato- 
graphed on Whatman No. 1 filter paper in the usual 
manner for forty hours in the above solvent. The 
chroma were developed by spraying with 


‘ninhydrin (0-4 per cent) and cobalt chloride (0 2 per 


cent) in isopropyl alcohol, and heating at 110°C. 
for ten minutes. The amino-acids showed up as 


salmon-coloured spots rapidly 
turning bright magenta red. 

The six varieties of sugar cane 
examined all show a very similar 
amino-acid pattern, as can be 
seen from the photograph, which 
also indicates the identity of the 
individual spota shown on the 
chromatogram. An interesting 
point 18 that, in the solvent used, 

ine has & gmaller Rp 
ake than aspartic acid’ (the 
sequence of amino-acids in the 
control mixture was previously 
` determined by i them 
separately), whereas in phenol 
the reverse is true. Similarly, 
lysine, which has a large Rp 
value in phenol, has a very 
small Ry value in the solvent 
here described. 

A full account of the qualita- 
tive and quantitative examina- 
tion of the ammo-acds of 
cane wil be published grin 
where. | 

The solvent described above 
can also be used satisfactorily for 
the chromatographio separation 
of sugars. Fig. 2 is a photo- 
graph of a chromatogram - ob- 
tained in & 40-hr. run from a 

in mixture of glucose, fructose, 
sucrose, xylose, rhamnose and 
raffünose, after development of 
the chromatogram with aniline 
phosphate in butanol, a re 

agent which, as found by 
Bryson and Mitchell*, showed up all the sugars 
satisfactorily. 


Do 





L. F. Wiaains 
" J. HowARTE WILLIAMS 
Department of Sugar Chemistry and Technology, 


Imperial College of Tropical iculture, 
Trini British West Indies. 
May 16. 
‘Conaden, R., Gordon, A. H., and Martin, A. J. P., Biochem. J., 88, 
324 (1944). 


* Bryson, J. L., and Mitahell, T. J., Nature, 167, 864 (1951). 
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Plasma Thromboplastin 


WHEN whole normal blood clots in a glass tube, the 
generation of thrombin can be obeerved by removing 
0-l-ml. amounts at intervals and adding these to 
fibrinogen. The clotting times of the fibrinogen 
samples will record the amount of thrombin present. 
When this is done, it 18 found that there ia a phase 
lasting 3—4 min. in which no thrombin can be detected. 
Thereafter an extremely rapid formation of thrombin 
occurs, and all the pro mbin is converted to 
thrombin in f or 8 min. This separation-of thrombin 
formation into two phases suggests that there is a 
powerful intrinsic thromboplastic activity of blood, 
but that 3-4 min. are required for ite formation. . 

The plasma of a patient deficient in prothrombin 
but apparently lacking in no other factors was useful 
for the demonstration of plaama thromboplastin 
activity. A 1/5 dilution of the patient’s plaama was 
mixed with washed plateleta from normal plasma and 
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calcium chloride. At mtervals samples were remove 
from this incubation mixture and added to norms 
plasma made platelet-deflcient by centrifuging, an 
the mrxtures were immediately recaleifled. Th 
clotting times of the normal plasma mrxtures ai 
shown in Table 1. 














660 168 800 460 570 060 1,800 + 








‘The factors required for the formation of thrombc 


- plastin are duele the ed UTE globulin 


and factor 1, Factor VII is probably identice 
with serum prothrombin conversion accelerator! 
convertin’, and oo-thromboplastin‘. The formation o 
thia thromboplastin in the factors isolated fron 
normal plasma and serum is shown in Table 2. 

Table 2. FORMATION OF THROMBOPLASTIN FROM FACTORS IBOLATE 


TROX NORMAL PLASMA AND SIRUM 
ån phn i fraction precipitated by 83 per oer 
with AOR) een d 


normal plasma and the motu 
v with 0:1 ml of M/40 CaCl, 
times were recorded In seconds. 














tiv 


It appears that platelets are the main i 
precursor of thromboplastin, and that the anti 
hsmophilic globulin and factor VII are required ir 
relatively amall amounts. This work will be reporte 
in detail elsewhere. 


Rosemary Bieaes 
Department of Hsematology, 
Radcliffe Infirmary, 

Oxford. Feb. 20. : F 
1 Koller, F., Loeliger, A., and Duckert, F., Acts Hematol, 6, 1 (1051) 
1 Alexander, B., de Vries, A., Goldstein, E., and Landwehr, G., Soience 

100, 545 (1949). ; ; 
* Owren, P. A., Soend. J. Clin. and Lab. [nsex., 3, 108 (1951). 
Mann, F. D., Amer. J. Cha. Path., 19, 861 (1919). 
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Viscosity of Sodium Salt of Polyuronide 
Hemicellulose from Jute 


Ir has been observed by Fuoes and Strauss? that 
ə viscosity behaviour of a polymer such as poly- 
iylbutyl pyridonium froide , contamung 10nirable 
ups, in water is not the same as that of a neutral 
lymer. The reduced viscosity (7 p/C) of the former 
polyelectrolyte), unlike that of a neutral polymer, 
sreases on dilution. A amnilar behaviour has been 
ted by Pals and Hermans’ in the case of sodium 
otinate. Basu? bas studied the viscosity of sodium 
ymonucleate, which also behaves as a polyelectro- 
le. The preeent communication describes the 
sooalty Measurements of the sodium salt of methyl- 
onic &cid- xylan complex‘ (a jute hemicellulose 
wction). As this uronic acid is believed to oocur m 
chain molecule, -1t was thought that the sodium 
lt of the complex in aqueous solution might also 
have as & polyelectrolyte. This does not appear 
have been studied hitherto. 

The reaults of viscosity determinations are shown 
aphically ; curve 1 shows that the reduced viscosity 
tually increases on dilution. In the presence of 
1.N sodium chloride solution, the sodium salt behaves 
a neutral polymer. These facta may be readily ex- 
ained by the conception of polyelectrolytes put 
rward by Fuoes and Strauss!. Viscosities were 
easured in an Ostwald viscometer with an efflux time 
r water of about 165 sec. at 32°C. 


. 





0 0-08 
O (gm./100 c.c. solution) 


Reduced viscosity of (1 sodium aalt af methyturonw id - xylan 
ener d (s sume Ia presence of um chionds 


0:16 


Defatted jute was delignified with "Textone'^; the ` 


r-dry holocellulose thus obtained was treated with 
‘8 per cent caustio soda solution (w/w) at room 
xnpersture for two hours and filtered through & 
ntered-glas filter. The filtrate was acidified with 
lacial acetic acid, and an equal volume of absolute 
thyl alcohol was then added. The precipitate was 
ltered off and washed free from acetate with 
queous ethyl aloohol (1:1). The sodium salt of 
amioellulose (acetic acid is too weak to decompose 
) thus’ obtained was purified by dissolvmg in 
per cent caustic soda solution at room temperature, 
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filtering and washing the precipitate flrst with 
aqueous ethyl aloohol (50 per cent) and then with 
abeohite alcohol. This was dried in & vacuum 
desiccator over concentrated sulphuric acid. 

My thanks are due to Dr. P. B. Sarkar, director 
of the Technological Research Laboratories, Indian 
Central Jute Committee, for his interest in this work. 

. ! P. K. Sana 
Technological Research Laboratories, 
Indian Central Jute Committee, 
Regent, Park. Calcutte-33. 
Jan. 28. 


!Fuom and Strauss, J. Polymer Soi., 3, 002 (1948). 

1 Pals and Hermans, J. Polymer Sov, 3, 997 (1948). 

* Basu, Nature, 168, 341 (1951). 

* Barkar, Natwre, 167, 357 (1051). 

* Chatterjee and Sarkar, Proc. Net, Inst. Sov (Inda), 14, 93 (1046. 


Biological Activity of some - 
Enteramine-related Substances 


THE action of enteramine on various biological 
test objects has been established in previous 
investigations’. 

The present communication represents e prelim- 
inary contribution to the comparative study of the 
actions developed, on some of the most important 
and significant biological reactives of enteramine, 
by & number of enteramme-related indole derivatives. 

The resulta obtained with indol- and hydroxy- 
indolalkylamines on the diuresis of hydrated rats 
(antidiuretic action), on the blood pressure of the 


. spinal cat (hypertensive action), as well as on the 


1xolated œstrus—uterus of the rat, and the in siu 
urinary bladder of the dog (stimulant action), are 
summarized in the accompanying table. 

The activity of enteramine 1s arbitrarily taken as 
100; the activity of the other substances 18 expressed 
in percentage. 
































The followmg compounds have proved wholly 
mactive on all the above biological reactavoe : indole, 
skatole, 5-methoxyindole, f-(indole-3)-aoetic acid, 
B-(indole-3)-propionio acid, y-(indole-3)-n-butyric acid, 
tryptophane, tryptophanol, hypophorine. 

From the data in the table from the study of 
numerous records, the following conclusions may be 
drawn. 

(a) Among ihe indolalkylamines hitherto tested, 
enteramine the most powerful action on 
the diuresis and the uterus of the rat, and on the 
urinary bladder of the . Moreover, the biological 
reactives are in no way Gataaped by the substance, 
as shown by the eamly repeatable pharmacological 
response, and, when working with isolated organs, 
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by the prompt reversibility of this response, however 
Intense it may be, after washing out. 

This by no means occurs with bufotenine or with 
, the methyltryptamines, which, on the contrary, may 
greatly damage the amooth musole. 

(b) 6-Methoxytryptamine is the product which 
moet closely approaches to enteramine, both qual- 
itatively and quantitatively ; bufotemne (= N,N- 
dimethylenteramine) does it to a much leeser degree. 

It seems, therefore, for the appearance of the 
specific antidiuretic and uterus-8timulgting actions 
the: peculiar structure of the lateral chain of enter- 
amines (chain with two carbon atoms, with a primary 
amino-group attached to the-terminal carbon atom) 
is aa important as the presence of a free phenolic 
hydroxy group in position 5. . 


(c) A satisfactory agreement existe between the 


&ntidiuretio &otion of the different subetenoes and 
their uterus- and bladder-stimulatmg action. No 
relationship existe, on the contrary, between the 
antidiuretic action and the hypertensive action in the 
spinal cat. 

I wish to thank Prof. R. H. Manske for the 
methyltryptamimes. 

V. ERSPAMHE 


* , V., Are. orp. Path. n. Pharmat , 196, 343 (1040); Ricerca 
Een, Ek, 604 (1063). 7 ica 


A Bacterial Growth-Factor Synthesized 
by & Soil Bacterium 

EARLIER studies in this laboratory! have indicated 
the presence in soil of bacterià dependent upon 
growth-factors provided by soil extract but not by 
yeest extract nor by combinations of amino-acids 
and vitamins (not includmg By). More recently it 
wes shown'” that for many of the indigenous soil 
b&cteri& dependent upon esential growth-factors 
supplied by eo extract, the nutrilite leffeot of the 
latter could be replaced by vitamin Bj, Other 
micro-organisms, however, remained dependent n 

unidentified growth-promotmg substances in soil. 
In a study of the growth requirements of certain 
bacterial strains for the nutrition of which vitamin 
"Bi was unable to replace soil extract, it was found 
that & number of bacteria isolated from soil and having 
simple nutritional needs were able to synthesize & 
factor nutritionally equivalent to soil extract. Using 
a selected test organism requiring the -factor 
le of synthesizing it (No. B89), 
both pleomorphic of the ‘soil diphtheroid’ 
oye apparently undescribed species, more de- 
led study was made. With a basal medium of m- 
organic salts, sugar and yeast extract (“Difco’), the test 
o iam gave no response £o the addition of any of the 
following thiamine, mboflavin, niacin, pyridoxin, 
yridoxal, pyridoxamine, pantothenic acid, biotm, 
folo acid, vitamin B4,, p-aminobenzoio acid, inositol, 
cholme, combinations of B vitamins, cytosine, 
thymine, uracil, adenine, guanine, xanthine, cystine, 
B-alanine, ribonucleic acid, déoxyribonuoleic acid, 
oleic acid, tomato juice filtrate, ‘casamino-acids, 
enzymatio casein digest and soil extract ash. On the 
other hand, growth resulted from additions of small 


amounts of the culture filtrate of organiam No. B89, 


grown in & almple nutrient medium containing only 
inorganic aalta and sugar (see accompanying table). 
Partially purifled material from the metabolic hquid 
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GROWTH RESPONSH OF ORGANISM NO. 88 (WASHED OBLLF) 





Addenda to basal medtum* 
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* Balts, glucose and yeast extract. 


gave observable growth response at approxmate 
0-1 p.p.m. concentration. 

It was further found that a growth-faotor effe 
equivalent to that given by filtrate B89 was obteine 
on addition of injectable ‘15 unit” liver extract. Tt 
effect was not attributable to vitamin B,, as indicate 
in the table, showing resulta with different amoun 
of liver extract and equivalent concentrations c 
orysteline vitamin Bis Growth, stimulation ( 
Lactobacillus leichmannii by a factor in liver extra: 
which promotes growth in excess of that attributab 
to vitamin B,, has been reported‘, while concentrats 
from liver have been found! to contam a factor n 
quired by .Leuconostoo ottrovorum which appears t 
be identical with 'folinio acid'*. 
were reported to be present in yeast or yeast extrac 
there is reason for assuming that the factor produce 
by organism B89 is a drfferent subetenoe. Thi 
latter ıs believed to represent a nutrilite require 
for the growth of a group of indigenous soil bacteri 
and to contribute to the growth-promoting propertit 
of soil extract. It 18 considered a matter of intere 
that ıt is nutritionally equivalent (for the te 
bacterium) to a factor in liver extract and that : 
is a product of miorobial synthems. 

A. G. Loomemap 
MARGARET O. BURTON 
- R. H. THEXTON 
Division of Basteriology and Dairy Research, 
Science Service, 
Department of Agnoulture, Ottawa. 
March 14. 
G., and Chass, F. H., Soil Soi., 58, 185 (1043). 
G., and Thexton, B. H., Nature, 167, 1084 (1961). 
G. and Therton, R. H., J. Bact., 63, 210 (1063). 
and Noch, L. 0., J. Biol. Chem., 188, 75 (1051). 
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Inhibitors of Hyaluronidase 


An unsolved problem in the study of rheumat: 
diseases is whe or not hyaluronidase plays an 
pert in the typical changes m the connective tissu 
particularly of the interflbrillar cement subetano 
which is believed to contain hyaluronic acid. Guerra 
for example, claimed that sodium salicylate ay 
nifloantly- inhibits the spreading power of hya 
uronidase injected into the akin, and therefo 
ascribed the value of salicylate in rheumatic fever i 
an action of the drug on the hyaluronidase-hyaluron 

\ A 
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id system of the body. Meyer’ and Dorfman et ai? 
nfirmed these observations, but gave no experi- 
antal date. Later, Meyer and Ragan‘ argued that 
e effect claimed by Guerra was due not to the sali- 
late but to gentisate, a supposed metabolic product 
salicylate. Further research has since shown that 
erapeutio concentrations of salioylate^* or gent- 
ite’ are too weak to inhibit hyaluronidase in vtiro. 
oreover, Swyer*, Dalgaard-Mikkelsen® and Jonee’ 
iled to find any demonstrable effect of salicylate 
ı the spreadmg activity of hyaluronidase injected 
to the rabbit’s akin. The evidence 1s thus contra- 
otory and too weak to ascribe the value of salicylate 
rheumatic fever to an inhibition of hyaluronidase. 
In an endeavour to clear up this problem, an 
vestigation waa started at this laboratory in 1948. 
ne purposes of the investigation were to find potent, 
yn-tome inhibitors of hyaluronidase, and to ascer- 
in: (a) whether any such inhibitors are capable 
` influencing the course of pathological changes in 
16 ground substance of mesenchymal tissue; end 
) whether they are of value in the prophylactic or 
ierapeutio treatment of diseases secondary to in- 
otions with bactena producing hyaluronidase, 
yaluronidase being known to increase the permeabul- 
y of the tissue and thereby presumably to favour 
ie invasion of the tissues by other micro-organisms. 
Numerous organic compounds were tested viscosi- 
wtrically for hyaluronidase-inhibiting properties. 
ighly purifled testis hyaluronidase was mixed with 
1e substance to be tested. Thirty minutes later the 
ixture was added to a 0:2 per cant solution of hyal- 
ronio acid from umbilical cord, which was adjusted 
| & pH of 7 by means of phosphate. Readings were 
iken at 37° C. after different intervals. The investiga- 
on wil be reported in detail elsewhere! Certain 
»lycondensation producta built up of substituted 
iphenylmethane units proved powerful] inhibitors of 
ætis hyaluronidase. These compounds were obtamed 
y allowing dihydroxy- or trihydroxy-benzoic acids 
) react with formaldehyde under conditions favour- 
ig the formation of condensation products of fairly 
igh molecular weight. Substitution in the methylene 
roupa of these compounds by monohydroxy- or 
olyhydroxy-carboxyphenyl radicals produced still 
zonger inhibitors. These compounds were syn- 
ieaized by oxidizing polycondensed drphenylmethane 
envatives with nitrous acid in the presence of guit- 
ble phenol derivatives. The inhibitory sotavity 
1 vitro of some polycondensed diphenyl- and tri- 
henyl-methane derivatives and the acute oral 
oxicity of the compounds in mice are summarized 
1 the accompanying table, which, for purposes of 


` 


Inhib! Acute oral 
Mid toxielty 








Compound hyaluronld- (LD,, In 
ase (relative mgm.1100 
units * recor- gm.) 

omol = 1) 
Polyoondensed methylenedi 
genio acid 7P 2,000 1,000 
metbylenedi-y 
reaoroylic acid 24 1,850 400 
Potete Arie 
(*trigentiio acd") 21P 2,485 > 1,500 
Polyoondensed anyir! 
TOOPCy. acid’ 104P 1 300 540 
Potyoond heptanydrorytn- 
(‘digen c acid’) 30 2,276 1,250 
0-2 100 
Gentumo acid 08 $00 
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comparison, includes also corresponding valuos for 
salicylic acid and gentisic acid. 

Of the diphenylmethane derivatives, it was a high- 
molecular weight condensation product of methylene- 
digentisic acid that showed the highest in miro 
activity. The inhibitory activity of the triphenyl- 
methane derivatives synthesized by the reaction of 
polycondensed digentisio acid with gentisic acid or 
galic acid was even stronger. The toxicity of the 
diphenylmethane and triphenylmethane derivatives 
tested 1s low (Bee accompanying table). The strong 
inhibitory action of these compounds was confirmed 
by iments in vivo. 

Reporte!!! of these in vivo experiments and of 
clinical trials with the new inhibitors will be published 
in due course. 
L. Hany 
Research Laboratories, 

Ferrosan, Ltd., 

Malmo, Sweden. 

May 21. 
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Free Amino-Acids in the Leaves, Roots 
and Root Nodules of the Alder (Alnus) 


AN intensive fixation of atmospheric nitrogen takes 
place not only in the root nodules of leguminous plants 
but also in those of the alder'. For example, in & 
quartz sand culture of Alnus giutinosa with no com- 
bined nitrogen the growth was 201 cm. im length and 
the increase of nitrogen in the plant about 6-5 gm. 
in the second year (Virtanen and Saubert-v. Hausen). 
In order to gain information on the mechanism 
of the atmospheric nitrogen fixation and the mtrogen 
metaboliam in general we have examined the seasonal 
occurrence of free amino-acids in the different parta 
of A. glutinosa and A. 4ncana. 

The free amino-acids were extracted by aqueous 
ethanol (70 per cent by weight) and the extracta 
were examined by two-dimensional paper chromato- 
graphy (Fig. 1). Quantitative determinations were 
made by visual comparisons with a known series of 
dilutions. This method gives an accuracy of about 
20-80 per cent. The method was controlled in respect 
to citrulline photometrically by diacetyl monoxmme 


* reaction}. 


The free amino-acid found most abundantly in the 
roots and nodules of the alder is L(--)-oitrulline. In 
this respect alder differs distinotly from the leguminous 
plante, for example, Pisum and soya bean, m the roota 
and nodules of which asparagine and glutamine are 
found in abundance, but no citrullne*!. Asparagine 
and glutamine are not found in the roots nor in the 
nodules of alder. The atrulline content of the 
nodules of both Alnus spp. increases greatly in the 
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autumn, rising from about 0:2—-0-8 per cent in the 
summer time to about 1-2 per cent of the dry weight 
of the tissue. 

To confirm the identity of citrulline, it was isolated 
from the nodules of A. incana as the difficultly soluble 
copper salt, m.p. 200-268? C., which was in every 
respect identical with the authentic QOu-r(-)- 
citrulhnate. The yield was 0-6 per cent of the dry 
weight. The nodules were harvested in October. 

The nodules of A. tnoana (samples taken from 
. Nature in August and October) contam, in addition 
to citrulline, appreciable quantities of y-amino-butyric 
acid (e. Ma oent of dry weight) with smaller 
amounta of e and glutamio acid but no other 
free amino-acids (Fig. 1,4). 

The nodulea of A. glutinosa (from laboratory cul- 
tures jn January and May) differ from those of A. 
incana mainly by containing only traces of Y-ammo- 
butyrie acid (Fig. 1,B). In addition, they contain 
some aspartic acid and small amounts of arginine 
and ornithme. The roota of A. gitdinosa (from lab- 
oratory culture in January) differ from the nodules 
taken from the same plant by contaming somewhat 
leas citrulline but much more e and ornithine 
(c. 0-1-0-2 per cent of dry weight) (Fig. 1,D). Those 
parta of the roots which are nearest to the nodules’ 
possess considerably higher concentrations of free 
amino-acids than do the more remote parts, but there 
is no qualitative difference. The leaves of A. giutinosa 
differed from the roots and nodules of the same plant 
mainly by con lesa citrullne. 

To ascertain whether the occurrence of citrulline 
in the nodules of the alder is poambly due to nitrogen- 
fixation taking place in the nodules or to nitrogen- 
metaboliam, the free amino-acids of unnodulated 
alder roota were also examined. These alders were 
grown m sand and water cultures with combined 
nitrogen : nitrate, ammonium, aspartic acid—nitrogen. 
It was found that such roots, too, contain citrulline 


(Fig. 1,0), although considerably leas than the nodu- 


lated roots (c. 0-1 per cant in winter). The presence of 
eitrulline in the roote of alder is thus no consequence 
of the fixation of molecular nitrogen. 
Other two-dimensional paper chromatograms were 
sprayed by p-dimethylamino-benraldehyde reagent*, 
which reacta with urea and ureides on paper, grving 
yellow spota. Intense citrulline spots were obtained 
from all the root and nodule extracts; but a detect- 
able amount of urea was present only in the extract 
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from the unnodulated roots (lees than 0-0 
per cent of dry weight). 

Bo far aa we know, citrulline has not bee 
found in the higher planta except in wate 
melon (Ottrullus vulgaris), fram which it wa 
originally isolated by Wada m 1930%. J 
is probably produced m alder roots by th 
Krebe-Henaleit cycle’ from ornithine as 1 
the animal organism, although there is n 
direct proof of this so far. It 18 noteworth 
that in winter the concentration of fre 
arginine and ornithine ie high in. the root 
near to the nodules but not in the nodule 
Borsook and Dubnoff* have shown tha 
citrulline reacts with glutamic or asparti 
acid while it us converted to 

The great scoumulation of citrulline 1 
the nodules in the autumn suggests tha 
citrulline in the alder may have the role c 
a nitrogen store emilar to that envisage 
for glutamine and asparagine in the legum 
inous plants. 

A detailed description of this work will be publishes 
later. 


sil 


1: &-Butanol, 6 days 
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ARTTURI I. VIRTANEN 
JORMA K. MIHTTINEN 
Biochemical Institute, 
Helsinki. 
Feb. 21. 
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A New Method for Isolating Members 
of the Acrasiem from Soll Samples 


METHODS for isolating members of the Acrasier 
which are slime moulds producing pseudoplasmodis 
and inhabiting soil, have been reported by varou 
workers}. The usual procedure is to inoculats 
directly on special media soil crumbs or soil/wate 
suspensions from samples being tested. The bacteri 
from the soil develop colonies which in turn becom: 
the food source for the feeding myxamobs of thi 
alme moulds. 

The objection to these methods 187that the fruitin 
phase of the Aqpasiess is often sparse and also over 
Aog i ingen i talc Thi 

tter objection is true in part even on the nutrien 
‘lean’ soil agar*, which does delumrt the growth of th 
unwanted forms. For these reasons a means wa 
sought of isolating members of the Acrasies: whic. 
would make it leas difficult and cumbersome to sub 
culture the organism into ‘pure-mixed’ culturee* oi 
Hecherichia cools. 

The new technique described here is simpler t 
operate and is more efficient. It testa larger quan 


growth of other fungi almost completely. It als 
gives a view of the organisms under investigation mor 
nearly as they would appear $n vwo in soil. The nev 
approach consists gimply in first smear-inoculatin; 
nutrient agar plates with Escherioh4a cols, ensuring | 
heavy growth. Then with a sterile inoculating win 


. tities of soil and still eliminates the con 
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» growth is skimmed. off the agar surface after 
t-hr. incubation and suspended in sterile water. 

The soil sample to be tested were ey pre- 
ared and placed in 25-o.c. specimen bottles. These 
ere sprinkled liberally with the bacteria in water 
pension, enough to moisten the soil, not inundating 
. I find the 25.0. specimen bottles used. by many 
f the biological supply houses are more than adequate 
»r this purpose. The soil samples were loosely 


ulverized before being placed in the sterile 25-c.0. - 


ir to the level of one-half full. The loose-fitting 
etal cover completes the incubatmg chamber, which 
allowed to stand at room temperatures varying 
ithin limite of 20° to 28° C. After two days, pseudo- 
aamodia are visible, and after three days numerous 
uiting bodies will Spree. if the organisms were 
WENT present in soil samples, 
It 1s interesting to note that perhaps the appear- 
10e of the fruitmg bodies on these cultures is more 
xe what it must appear to be in Nature, inasmuch 
| they are on their natural substrate. 
Escherichia cols was used as the bacterial food supply, 
noe past reports, and also my own experience, show 
at 1t 18 most suitable. Also this bacterium makes 
i exoellent food source for the Acrasiee in ‘pure- 
ixed’ culture. Sub-culturmg from the isolation 
als is & simple step of transferring & porus to agar 
mtaining a 24-hr. old streak of Zscherichia cols. 


E. D. Krrzxxg 


8. C. Johnson and Son, Ino., 
Raaine, 
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Nerve Impulses Originating from the 
Compound Eye of the Locust 


ELECTRICAL in to illumination of 
e insect eye ee ds etudiod previously’. These 
ive been related mainly to relatively slow potential 
wiations, of the nature of retinal potentials, recorded 
om the eye itself. In addition, impulses in the 
roum-cesophageal commissures of Locusta migratoria 
rrelated with changes of illumination have been 
ported’. 

Wo have found that similar or identical impulses, 
hich are of large litude and rapid conduction, 
ay be detected in ventral nerve cord of the 
sect, as far caudally as the last thoracic ganglion, 
it not farther. The impulse discharges, which were 
ways in the form of short burste, were found to be 
lated to two types of stimulus: (a) switchmg the 
sht on and off (constant ilummation gave no dis- 
arge); - (b) movement of an illuminated object 
the fleld of vision. The ‘on’ and ‘off discharges 
ei to correspond with the ‘on’ and ‘off’ responses 
hich occur in vertebrate eyes, with the distinction 
at in our experimenta these mses were detected 
the central nervous system of the msect, at some 
stance from the eyes. The responses to movement, 
), may be gmnply related to (a), in that a shift of 
umination from one ommatidrum to another may 


be expected to give rise to an’ ‘off’ response, imme- 
diately followed by, or merging into, the succeeding 
‘on’. Hence single rapid movements of small extent 
are acoompanied by single burata of impulses. On 
this supposition, therefore, the smallest detectable 
shift of a light/dark boundary in the visual field 
would be referable to an angular movement corre- 
sponding to the angle subtended between the axes 
of two adjacent ommatidia, or a lesser angle. 

Our experimental results have so far supported 
this view. With the insect firmly secured, the ventral 
nerve cord was exposed.and placed on the recording 
electrodes. Responses to movement of a small light 
source in the visual fleld of one eye were studied. It 
was soon found that the response to any particular 
movement oould only be elicited repeatedly if a 
sufficient interval were allowed between successive 
tests; the preperation became refractory to further 
stimulation for a period of 5-10 seo. after the first 
movement was made. Afterwards, test movements 
were made at 10-sec. intervals, and we report only 
on movements in & vertical plane. 

It was found that consistent responses to move- 
ment were obtained until the angular movement of 
the source, referred to the eye of the insect, was 
reduced to approximately 1°. For smaller angles, 
responses were obtained in less than 100 per cent 
of trals, and for very small angles there was no 
response at all. Thus the minimum angular move- 
ment which gave 100 per cent responses was approx- 
imately 1°, which agrees very closely with the angular 
separation of the ommatidia of the eye measured by 
independent means. 

These results are similar to those found for per- 
ception of vertical stripes by Carausius’, and for 
moving stripes in the honey bee‘ and Drosophila’. An 
acuity of ion of movement by the insect eye 
of the same er as the ommatidial separation thus 
seams well established. The responses we obtained 
to smaller movements (down to j? in some cases) 
are difficult to explain, if we the ommmatidium 
as & single functional unit. We are at present investi- 
gating these minimal mses on the assumption 
that they occur when light source is moved 
just across the projected boundary between two 
ommatidia. 

The preperation as a whole offers & ready means 
of studying & number of visual responses, for example, 
spectral sensitivity of the eye, reactions to changes 
of light intensity, extent of visual fleld and variations 
in response of different regions of the compound eye. 

We think that the biological significance of the 
impulse discharges described lies in relation to the 
jumping habit of the insect, the i giving an 
effector response in the muscle of jumping legs 
(last thoracic segment). We could find no simular 
responses in Carausius. 


E. T. Buarr 
Zoology Departanent, 
` W. T. CATTON 
Physiology Department, 
King’s College, 
Newcastle upon Tyne 
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Heterozygosity, Environmental Variation 
and Heterosis 


Wren a wild strain of Drosophila melanogaster is 
inbred under optimum conditions, the phenotypic 
variance of body-size is reduced by not much more 
than 50 per cent. This suggesta that nearly half the 
variance of the original strain was due to the effecta 
of uncontrollable environmental variations within the 
culture. But highly inbred linea tend to have a 
much higher variance than crosses between them, so 
that the environmental variance in such quantitative 
characters is nob constant for all genotypes and tends 
to be smaller in heterozygotes than homorygotee. 
This is illustrated in Table 1 for six highly inbred 
lines and the crosses between them. The lines came 
from two unrelated wild stocks, Nettlebed and 
chet and include two lines selected for long 
EN aay end ee two selected for short 

and SẸ) and two unselected lines (UN and UE). 
Wing length i is closely correlated with body-size, and 
variance is expreased as squared coefficient of varia- 
tion, since this measure eliminates moat of the effect 
of differences in absolute mre. 


Table 1. PHENOTYFIO VARIANCE OF [WERED LINES AWD 
Variance of wing-length in squared coefficients of 





o 
a 


l. 

0-53 
111 
1:88 
0:55 
200 


È 








The mbred lines have, on the average, almost 
double the phenotypio variance of the crosses be- 
tween them, and the same tendency is shown by 
crosses involving large, amall and unselected lines. 
There are probably also differences in variance between 
the different inbred lines; but part of the differences 
between the parental averages for the six comparisons 
must be attributed to environmental differences 
io dl ee 


paring 
the three major chromosomes from inbred linea SH 
and UB, using methods which will be described else- 
where. If these genotypes are grouped according to 
the number of heterozygous pairs of 
they carry, we find that the average variance of 
wing-length declines ively with increase of 
heterozygosity (Table 2), so that the environmental 
variance of a particular genotype appeara to _be 
intimately related to the degree of he 

A partial analysis of the SN x UN crows by the 
same technique shows the same general trend for 


Table 2. VAXIAKOB AND HETEROZYGOSITY IN SH|UM GEXOTIPES - 
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size, and in view of the differences in variance betweer 
inbred lines and their crosses, it is likely to be a 
general phenomenon. The same general relationahi 
algo appears to hold for rate of egg production, ed 
in comperisons between inbred lmee and their croases 
and in comparisons between the speoifloe genotyper 
of differing heterozygosity referred to above. Bui 
robleme of scaling make interpretation of thee 
difficult, since the heterozygotes tend to havi 
a much greater output than homozygotes. It seen» 
probable that many quantitative characters in differ 
ent animals ms will show the same tendency 
for environmental variability, under given conditions 
to decrease as heterozygosity increases. It is not t< 
be of course, that the same rule woulc 
hold good when one is dealing with individual gener 
with large effects. 
Sizo in Drosophila ahows the same phenomena o. 
decline under inbreeding and heterosis in crosse 
between inbred lines as other quantitative char 


acters. This suggests that heteroms, or increase 
size, vigour, eto, and reduced tibility te 
environmental variations are both lifestations o 


the same phenomenon of heterozygosity. There may 
be a m explanation for this relationship : thi 


more more heierorygous individuals wil carry a greate 
eles, and these are busy to endow 
neis "A a greater biochemical versatility in develop 
ment. This will lead to heterosis, because of the mor 
efficient use of the materials available m the environ 
ment, and also to a reduced sensitivity to environ 
mental variations, since there will be more ways o: 
overcoming the obstacles which such variations pui 
in the way of normal development. 
ForsEs W. RoBaRTSON 
E. O. R. Ranva 
Institute of Animal Genetica, 
King's Buildings, 
West Maing Road, 
Edinburgh 9. 
March 11. 
1 Reeve, B. O. R., and Robertson, Forbes W., J. Genet. (In the pres). 


A Simple Apparatus for Measuring 
Potential Evapotranspiration 


TEE combined process of evaporation from the so) 
and transpiration from plants is known as ‘evapo 
transpiration’. The amount of moisture so use 
varies from place to place and depends mainly o: 
climate (especially temperature and precipitation 
and the closeness of the vegetative cover. ‘Potentia 
evapotranspiration’, on the other hand, refers to th 
amount of moisture ‘which would be utilized if supplie 
were unlimited and vegetative cover complete. It 
value, therefore, alters irrespective of. reoi pae 
and vegetation and is & function 
of day and temperature’. 

Potential evapotranspiration can be measure 

imply and cheaply by riw peat (see diagram 
made of oil drums, some 1 piping and à guitebl 
graduated jar. A 44-gallon drum (A) is cut down t 
a height of about 55 cm. From this a right-angle 
elbow (EH) is led to a piece of lin. lead piping (F 
which drains into & container (C), where there i 
& greduated jar into which the overflow drip 
directly. There should be & protective shaft for thi 
container, which must be covered to "EBD the rat 


getting in. 
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S eye grevel ie, pit. at 1e POR a E 
apotranspirometer’ (A) and the outlet (E) is 
rered by a small-meshed copper screen. Soil of a 
ht, friable nature, which permite free drainage and 
ter circulation, is placed in the tank (A) where, for 
neral purposes, grass should be grown. A suitable 
yoedure is to install the apparatus in a level fleld 
grass so that the god removed during installation 
n be replaced in the tank after the soil there has 
d time to settle. The area immediately surrounding 
» apparatus should be kept well watered so that 
» micro-climate above the tank and ite surround- 
p is as nearly similar as possible. 
[ installed an apparatus of this type in July 1951 
the Jobns Hopkins Laboratory of Climatology, 
abrook, New Jersey. It measures potential evapo- 
inspiration by a very aimple process. A known 
iounb of water is applied to tank (4) and the 
ainage is collected in the overflow (C). Potential 

transpiration thus equals the amount of water 
plied plus precipitation, lees the amount collected 
the overflow. e amount of water applied to the 
ak and collected in the overflow oan be converted 
sity to inches or millimetres of ‘precipitation’ as 
quired. This principle is the same as that used for 
e more elaborate installations already at Seabrook, 
ainst which the new s has been tested 
th eatisfactory results. It can be read like a rain- 
uge and, if erected at existing climate stations in 
ferent parts of the world, would add very little 
expense or observational time, since only one read- 
z a day is required. In this way it could be used 
many areas to provide an indication of a climatic 
stor well worth more attentiom 

B. J. GanNixR 


» various articles by O. W. sspecally An Approach 


towards a of 
No. 1, 55 (Jan. 1948) and “Oltmate and Moisture Conserva 
Ann, Amos. Amer. ., $7, No. 2, 87 (June 1947). 


A New Serological Division of 
Staphylococcus aureus Bacteriophages: 
Group G 


THE bacteriophages lysing Staphylococcus aureus 
ive been divi Rountree! into five serological 


oupe, ag eee A, B, O, D and F. Phages of 
dee 4, and F were isolated from lysogenic 
aphylococci from human sources. 


phages have been received in this Laboratory 
at are not neutralized by anti-sera of any of 
yuntree’s ups. Hach of theese three phages is 
utralized by an anti-serum against one 
the three, and this anti-serum fails to neutralize 
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P of the groupe A-F. We refer to this new 


serological group as Group G. 

The three phages are numbered 85, 66 and 68 in 
our collection. The first two were isolated by Dr. 
Walmark of Stockholm using the cross-culture 
technique of Fisk*, and are referred to as 155 and 166 
by him’. The third phage, known as 68, was received 
from Dr. Wahl of Paris, and had appeared as 4 
variant of one of the phages, 44A, used for the 
routine typing of staphylococci*. 

Like the phages of groups A, B and F, these three 


poe? lyse only ooagulase-poeitive staphylococci ; 


ut they differ from these groups in lysing a greater 
variety of strains. Undiluted filtrates of all three 
lyse most coagulase-positive staphylococci; at their 
routine test dilutions the phages lyse about 40 per 
cent of a mixed group of strains, including strains of 
all the three major groupe defined in routinesphage 
typing and some strains not lysed by any of the typing 
phages. Because of the number of strains lysed, the 
group G phages are not used for phage-typing in this 
laboratory. 

The plaque-size of these phages is often variable 
on a single culture ; mu Cle Ot ee 
may be mixed with larger plaques that are often 
surrounded by a halo. When picked and plated the 

giving these different plaques do not generally 
reed true. 

Phages of group G may be readily propagated to 
high titre on nutrient agar, or in broth. In this 
respect, and in their wide lytic range, they resemble 
the phages of serological group D. 

JOAN E. Rippon 
Staphylococcal Reference Laboratory, 
Public Health Laboratory Service, 
Colmdale Avenue, 
London, N.W.9. 
March 1. 

1 Rountree, Phyllis ML, J. Gem. Microbiol, 3, 164 (1949). 
‘Fisk, R. T., J. Infect, Du., 71, 153 (1042). 
3 Wallmark, G., Nord. Med., 41, 806 (1949). 
4 wilson, G. B., and Atkinson, J. D., Lanset, i, 47 (1945). 


Nupserha bicolor Thoms., subsp. postbrunnea 
Breun.: a New Pest on Jute (Corchorus 
olitorlus Linn.) 

Das! recently compiled a list of insect and mite 
peste of the two cultivated ies of jute, namely, 
Corchorus capsularis and C olttorius. A pest, 
hitherto unrecorded in India, was detected in olttorius 
jute during 1949 on the farm of the Jute Agricultural 
Research Institute, and was identified by the Common- 
wealth Institute of Entomology, London, aa Nupserha 
bicolor Thoms., subsp. Breun. The pest 
has since been found to be an important one for all 
the varieties of O. olitorius, while the capsularis 


varieties show resistance to it. 


The pest has special economic importance, 48 it 
causes an immediate loma of a considerable portion 
of the stem. The ovipoeiting female cute two rings 
around the stem with ita sharp mandibles at two 
different levels, 0-7-2-7 cm. apart, with highest 
frequency between 1:0-1-4 cm. A alit is cut between 
the rings down to the pith tissue for oviposition. 
This causes withering ultimate death of the apical 
plant region above the lower ring. 

From our observations, ib is presumed that the 
seat of oviposition chosen has & direct relation to the 
ratio of the length of mandibles of the laying female 
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and the diameter of the stem. No oviposition has 
been recorded in stems outaide the diameter range of 
0-2-0-4 cm. ; rmgs may be cut on stems of diameter 
up to 0-5 am., but these do not generally exceed 0:4 
per cent of the total. This clearly indicates the role 
of mandibles in the selection of diameter of stem for 
oviposition, and consequent susceptibility to damage. 

Loes of plant height is therefore regulated by the 
actual seat of oviposition in the stem within the range 
of susceptible diameter. Frequencies of occurrence of 
height claases lost with susceptible diameter classes 
at the level of the lower ring show that the highest 
frequency lies in the height range 10-20 om. and 
stem diameter 0:26-0-3 cm. 

With susceptibility restricted to the apical part 
of the ‘stem, loea of fibres becomes insignificant with 
older crops. It has been estimated that, in the young 
crop, loss of stem’ thay be up to 80:02 per cent; in 
older crops, it is 6-82 per cant on the avergge. 

Pre-ovipositing operations and feedmg on the 
veins of the leaves by the adults, leaving the softer 
tissues intact, produce symptoms so specific that 
they may be taken as a fleld for identification. 

Crotalaria juncea, C. saltiana, Htbisous cannabinus, 
ZHeschynomene aspera and Sesbania agyptiaca have 
been recorded as alternative host planta. 

Fuller details will be published later. Thanks are 
due to Dr. B. C. Kundu, direotor of the Institute, 
for his helpful suggestions. 


Jute Agricultural Research Institute, 
Barraokpore, 
wW. 
Feb. 21. 
Das, G. M., Sci, amd Oukt., 14, 5 (1948). 


N. Durt 


: Bacterial Invasion 


Ler it be assumed that: (a) each arganiam 
invading a host has a chance à of reaching a favour- 
able site, and of afterwards undergoing a sequence 
of eventa which enable it to proliferate and result in the 
death (or infection) of the host ; (b) each organism acta 
independently ; (c) o inbaled organisms are necessary 
to produce the death (or infection) of 0-5 of the total 
of exposed animals; (d) the experimental animal 
population is large and homogeneous. Then the 
proportion S of animals remaining uninfected after 
the intake of n organisms each is given by: 


S = (1—3), 
and by definition 0-5 = (1 — 2). 
Expreesing n in unite of o, that is, n = fo, 
8 = (1—3)* = 0-8, 
Where invasion by pathogens is through the 


respiratory system, these conditions might well apply. - 


The argument is not invalidated by consideration of 
ee ee ee in one particle, 
since once the particle is deposited on a moist surface 
the cluster usually disintegrates and each organism 
has an independent subsequent history. 

For the purpose of comparison with existing data 
on experimental respiratory infection available to me, 
the curve S = 0-5/ was plotted on the conventional 
probit-log dose plane. The curve shows a alight 
upward concavity, but is almost straight between 
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Table 1. SLOPES OUELINED PY BIPOSUEN OF ANDCIS TO CLOUDS 
AWTHEAT (RE. 1) 
Animal Stee of particle inhaled Slope + 2o range 
Guinea pig Simgle spore 1:26-2-13-8 0 
» $:5x 1:81-2 44-83-67 
^ 45u 0:591 -26-1 93 
» Bu 1:07-2-54—5 41 
134 0 -72-1 -25-1 -78 
Monkey sporo 145-8 -10 -98 
" 2x 0:33—1 -17—2-02 








O-26-1°17-2 08 
1 64—-1-86—4-08 
* 1:447-2-61—8 76 
1-41-23 54-3 67 
0 00-1 -70-2 -53 
0 51-1 54-2 57 








the ED,, and ED,, values, having a mean slope 
approximately 1:0. Tables 1 and 2 show expe 
mental values of slopes for comparison. ' 

It will be observed that in twelve of the thirte 
resulta quoted, the slope value of 1-9 given by tl 
theoretical curve lies within the 20 range of tl 
experimental resulte. i 

If the hypothesis outlined be true, it follows th 
the infection or mortality among a batch of anima 
exposed to a given bacterial cloud depends upon tl 
total number of organiams ited in the respirato: 
tract of the host, and not upon the time taken : 
deposit them. This, of course, will not be true if tl 
time of exposure is made sufficiently long for ir 
munity processes stimulated by the early d itio) 
of organisms to influence the fate of those i 
later. Thus for a batch of animals exposed to 
bacterial cloud, it would be expected that a constar 
mortality or infectivity would be obtained if tl 
aerosol concentration (C) X time of exposure (i) : 


ile 
quoted by Goldberg and Watkins’ umng Streptococa 
ideni : : 


value of Oliten; =. 
for B. anthraots spores and guinea pigs by workers! i 
this department. 
Expreesed in its logarithmic form, the equatio 
becomes : 
log S = — 0-801 f. 


It is suggested that bacteriologista, particularly i 


.the field of respiratory infection, might conside 


whether a simple plot of log survival against dot 
might provide adequate linear representation of the 
results, as was found to be true for the resulta tk 
slopes of which are given in Tables 1 and 2. 

I am indebted to Dr. D. W. Henderson and M: 
S. Peto for help and advice, and to the Chief Scientit 
of the Ministry of Supply for permission to publis 
this communication. . ` 

H. A. DzgusTT 


Microbiological Research t, 
Experimental Station, 
Porton. 

May 30. 


PD H- An eet Di We Packman, Da anad Poteosk, E: 

1 Wiberg, B. 8., and Henderson, D. W., J. Inf. Dis., 88, 302 (1048) 

s L.J. and Watkins, H. M.f. Bae. Proc., Soc. Am. Bact 
74 (106). 
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Wave Velocities In the Outer Part of 
the Earth’s Mantle 


IrrHHRTO, wave velocities V in the earth’s interior 
'e been calculated from the travel times £ of earth- 
ike waves m shallow shocks computed as a function 
the epicentral distances A. This procedure fails 
t any depth the velocity V decreases with depth 
» rate in excees of dV/dr = V/r, where r is distance 
m the centre. In this case a portion of the travel- 
ie curve 18 formed by the arrival of diffracted 
ves; if these are misin as direct waves, 
srrect velocities aro found not only for the low- 
xity layer, but also (with decreasing errors) for 
deeper layers. Moreover, discontinuities may be 
red when none actually existe. 
n 1914, in a different form, the following equation 
3 developed by 8. Mohorovisió! : V = V* r/R, where 
8 radius of the earth, V is velocity at the depth h = 
-r of the focus, and V* is apparent velocity (dA/dt) 
ihe point of mflexion (distance A*) of the travel-time 
ve for longitudinal (P) or transverse (S) waves 
à given shock. Apparently it has not been realized 
t this equation can be used to calculate the vel- 
ties of the two waves at a depth corresponding 
h the focal depth. Neither the time of origin of 
shook nor the distance A* enters the calculations. 
3 focal depth ^ of the shock must be known, and a 
ficient number of reliable time-observations at 
tance from about 500 km. leas to 500 km. greater 
n A* must be available for finding V*. 
About eighty earthquakes were found listed in the 
ern&tional Seamological Summary for which the 
wasary conditions for application of the method 
| fulfilled. Most of them ocourred in the Japanese 
& between 1930 and 1940 at depths from 20 km. 
600 km. For years later than 1940 the Summary 
| not yet been issued. Data for a few shocks in 
» eastern and central Mediterranean (depths 
sween 100 km. and 300 km.), in Roumania (150+ 
1.) and in the Hindu Kush (250+ km.) do not 
licate any appreciable regional differences in 
a al at the TA involved. Average velocities V 
v (transverse) in km./sec. and 
m of probes ratio c &t the depths À in km. 
» as follows : 


50 100 180 200 250 300 400 500 600 
80 T8 «T9 81 88 85 O00 96 102 
445 4 «436 «44. 445 40 496 53 5O 
0'20 0:27 . 0 27. 0-28 0-20 0 29 0-290 0-20 0-20 


These new values agree well with those which had 
&n found by application of the older method to 
aes of travel shallow shocks; but they bring 
t much more prominently the low-velocity layer 
depths near 100 km. This had been indicated 
»vioualy by observations of amplitudes, i 

sadow xones", at epicentral distances of about 
00 km. The new velocity data do not indicate 
y discontinuity within the range of depth given 
ove. A sudden increasé in velocity at a depth of 
out 400 km. has been assumed by some to explain 
e so-called 20°-discontmuity in the travel-trne 
rve. However, this discontinuity is a consequence 
‘ray optics’ produced by the low-velocity layer. 
ie actual velocities in the low-velocity layer may 
somewhat smaller than those en in. i table, 
we the resulting decreases in Fond ly 
oeed the critical rates of 0-13 and 0- 07 /se0. 
r 100 km. respectively. Local temperature or other 
atively small differences at the depths involved 
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may result in a decrease of velocity less than the 
critical rate ın one area and in excess of it 1n another. 
Thus P or S or both may show ‘shadow zones’ of 
different extent (includi rero) depending on the 
region, and even noticeable di ces in time of 
travel. This could explain the appreciable local 
differences in the observed amplitudes of P, and S 
in recorded shocks of a given magnitude at epioentral 
distances between 500 km. and 2,000 km., even when 
the velocities at the depths involved are practically 
the same in all such regions. 
B. GUTENBERG 
Beismological Laboratory, 
Division of th the Earth's Sciences, 
California Institute of Technology, 
Pasadena, California. 

: June 20. . 
1 Mohorovičić, 8., Gertands Bair. r. Geopkys., 13, 225 (1011). 
1 Gutenberg, B., Bull. Seis. Soo, Amer., 38, 121 (1048). 


Band Spectrum of AsH 


In a letter to Nature, Kimball and Bates’ stated 
that they have succeeded in obtaining the band 
spectrum of AsH. The spectrum was excited in o 
carbon arc run in an atmosphere of hydrogen. «The 
lower electrode formed the cathode of the aro and 
contained the arsenic. Two bands with ongins at 
32,880-2 cm.-! and 31,639-9 am.-! were observed and 
attributed to AsH. The lines of the band at 32,380-2 
cm.-! are represented by the formula 


Y = 32,380-18 — 11:186 m — 4-47 m! + 
0-0485 m? + 0-01027 mi. 


We have tried to photograph the bands mentioned 
by Kimball and Bates but without success, although 
a large range of excitation conditions has been 
used. 


It seems probable that Kimball ‘and Bates H&ve 
been confused by the P and R branches of the 
15; — "I system of CH. Using the frequencies of the 
linee for the R, and E, branches of the (0,0) CH band, 
as listed by Heimer’, a close fit of the alternate lines 
is obtained with the lines calculated from the formula 
given by Kimball and Bates. This is illustrated in 
the table for & number of linee. 


COMPARISON OF THA ASH LOES WITH ALTERKATE OH Lixxs 











R branch R, branch P branch branoh 

of AsH | of CH. of AH E CHR 

32,864-0 82,360 4 32,886 9 82 * 
*$40:5 340-0 384 4 ov 
508-5 307 6 873 0 377-1 
200-0 268-4 852.9 955-7 
9234 0 d 524-6 324.6 325-7 
1768 1772 290-1 289:1 
124-0 126 6 247.3 247-5 
071-3 073-7 €00-0 101-4 
019-9 019-8 150 5 152-1 








The other AsH band mentioned by Kimball and 
Bates was probably confused with the P branches of 
the 0,0 band of CH. and the Q branch of the 1,1 band. 
The 1,1 band of OH forms a Q head at the approximate 
frequency of the AsH head mentioned by Kimball 
and Bates. i 

Pearse and Gaydon? have directed attention een 
the fact that the band attributed to As, b 
and Bates is probably identical with the 
of the 0,0 CH. band. 


O Gears panties 
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This letter is published with the permission of the 
Council for Saientifle and Industrial Research. 
B. M. -Naupu 
2 T. J. Huao 
. National Physical Laboratory, 
Council for Scientific and Industrial Research, 
Pretoria. Feb. 29. 


B. and Gaydon, A. G “The Identification of Mole- 
i (Chapman and Hall, London, 1950). 


Relation between Activation Energy and 
Frequency Factor 

Ir bas been frequently observed that in some series 
of kindred reactions the activation energy of the 
process appeara to be functionally related to the 
Tespective frequency factor A. For example, when 
one investigates a reaction taking place in various 
solventa, one often finds that E (the activation energy) 
and A change in the same direction. Such behaviour 
might indicate that the variation in thé nature of 
the solvent affecta the degree of solvation of the 
transition state, and co the activation 
energy and the entropy of activation (that is, A) in 
the same direction. 

It a that such relations do not hold for series 
of kin unimolecular reactions taking place in the 
gaseous phase. For example, it has been pointed out! 
that the unimolecular dissociation processes of the 
type : 

R.CH, > R.CH, + E, ROH, = toluene, m-xylene, 
, p-xylene and o-xylene, 


have a constant cy factor (apart from the 
statistical factor of 2 for the xylenes). However, since 
the activation energies for these proceases vary by 
about 3 kcal./mole only, and the expermmental errors 
involved in their determinations might be as large 
as et 2 kcal/mole, this evidence is not very con- 
vincing. We have, therefore, been searching for & 
series of kindred reactions in which activation energies 
vary, over a wide in order to be able to draw 
some definite conclusions about the behaviour of the 

The series of unimolecular dissociation processes 
of the type 

l RBr + Rs Br 


seams to be suitable for such studies. Activation 
energies were determined for the following decom- 
ibione :  &llyl-bromide, trichlorobromo-methane, 
l-bromide, benzoyl-bromide, methyl-bromide 
and phenyl-bromide. All these reactions were studied 
over o sufficiently wide range of temperatures to 
yield a reasonably accurate determination of E, and 
the resulta, computed by the least square method, 
are summarized in the accompanying table. (The 
frequency factor for CH,Br decomposition has been 
computed by a different method ; Bee for details, 
ref. 5.) i 
Inspection of the table reveals that the frequency 
factors seam to be approximately constant for a 
variation ın the activation energies of 24 kcal./mole. 
The approximate constancy of the frequency TS 
should be contrasted with variations in the rate 
constanta, computed for one temperature, which vary 
by more than 10*. This evidenoe s siro 
the claim that for a series of kin unimol : 
dissociation processes, in which one bond only is 
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ruptured and the molecule is aplit into a radical anc 
free atom, the frequency factor is a constant, c 
pending on the nature of the suptured bond & 
independent of the structure of the molecule. TI 
conclusion has been drawn previously", but the expe 
mental evidence was leas satisfactory’. 
M. Szwarc 
D. WILLIAMS 
Department of Ohemistry, B 
University of Manchester. 
April 9. 
1 Buware, J. Chem. Phys., 16, 128 (1018). 
"Bawaro and Leigh, Vatwrs, 197, 486 (1051). 
' and Hxwaro, J. Chom. Phys., 19, 1900 (1951). 
* Bxware, Sabon and Ghosh, J. Chem. Phys., 18, 1142 (1050). 
* Bebon and Sxware, Prec, Roy. Soo., A, 909, 97 (1951). 
' Ladacki, Leigh and Sswaro, Proc. Roy. Sos. (in the prem). 
' Bzwaro and Williams, J. Chem. Phys (in the press). 


The Born Approximation In 
Electron Diffraction 


Tus Born approximation for the electron wa: 
scattered by an atom has been universally employ: 
for the interpretation of electron diffraction expe 
ments directed toward the determination of molecul: 
or crystal structure. There is some justification f 
this. Quantitative measurements of diffraction i 
tengitiés performed to test the applicability of tl 
approximation for electrons of the energies usual 
used in structure work have, on the whole, bee 
regarded as satisfactory verifications. In struotu 
work iteelf—in the work on gas molecules, f 
example—the considerable success resulting from i 
use has led to the feeling that even in the presen 
of heavy atoms there might not be serious errc 
There has perhaps been the implicit faith that wha 
ever theoretical refinements were lacking would 
least not alter substantially the structures to | 
derived. We have found, however, that there is 
phase shift on scattering, not given by the first Bo: 
approximation (this is the familiar Born approxim 
tion, the first term of a power-serlies expansion 
the parameter a = — Ze/hv), which is appro 
imately .proportional to atomic number, depends t 
angle of scattering, and may become large ar 
important. The suggestion of the existenóe of tk 

hase shift arose from the cases of uranium hex 
uoride (UF,) and some other gas molecules. 

‘Interpretations of electron diffraction data fro 
uranium fluóridé have uniformly led! to the conclusi 
that the U—F bond-lengthqare not all equal; but oth 
physical date (spectra, entropy, dipole moment) ha 
all been interpreted! as demanding the regular octeh 
dral structure. Altogether, although various argumen 
have been made to soppor the possibility of unequ 
bond-lengths, it would seem that the greater weig 
of the evidence is against it. The electron diffracti 
conclusions for & number of other molecules M: 
are stmkingly similar, and show no obvious relati 
to known structural chemistry. On the contrar 
they all split the bonds into essentially two eqr 
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oups differing in bond-length by amounts approx- 
ately proportional to the differences of atomic 
umbers. (T'he pattern observed for the heavy mole- 
de I, is normal.) This simple behaviour suggests 
| inadequacy of the scattering theory rather than 
e existence of real structural . Tbe 
ost hkely sources of difficulty are the neglect of 
ultiple scattering (by different atoms) and the in- 
wuracies of the Born approximation for atomic 
attering. Multiple scattering clearly cannot pro- 
ice an effect depending strongly on differance of 
omic numbers, but interference between corrections 
| the atomic scattering can. 

We therefore neglect all such effecta as double 
attering and valence distortion, and assume that 
ie BCE by a molecule in practice still may be 
presented by & superposition of waves /j.9)eltr/r 
attered by the separate atoms. Women aiu 
ie amplitudes fj.) may be complex, although the 
st Born &pproxunation alleges them to be real. 
"ith f(8) written then as | fy) | exp(tns() ), the 
attered intensity is proportional to 


E IA) 1148) | 008 (18) — nat) } M, 
here s is the magnitude |k —.k’| of the difference 
` initial and final propagation veotors and ry is the 
paration of the atoms + and j. If the amplitudes 
æ real, the terms of this expression contributed by 
split pair of distances ny = r, — E and ri! = r, +è, 
ith like atoms j and 7’, become 
2/8) | |j) | oos a8 SBT | 
inoe this is just the result for complex amplitudes 
ad fy = ri! = ra df | qi) — w(8)| 18 propor- 
onal to s, the features of diffraction patterns which 
ith the Born approxmation lead to such splita may 
ill be interpreted in terms of symmetrical structures. 
"he intensity is evidently highly sensitive to the 
hase difference only where the phase difference is 
oae to an odd multiple of 7/2, and in the absence 
* accurate intensity measurements it is only the 
behaviour that can be regarded as 
ell etermined. Any moderately smooth and not 
0 great deviations of | (9) — 7;(9)| from propor- 
onality to s, at other angles, and of the |fi(8)] 
om the Born &pproximation values, at any angle, 
wuld well remain unnoticed in gas diffraction work.) 
estimates of the phase shifts 7(%) have 
sen made by evaluating the second Born approxima- 
on, & procedure which may be justified by noting 
iat for screening distances compared with the 
ave-length the third Born approximation makes a 
«ther amall contribution to the phase. The absolute 
alue | f(#)| of the scattered amplitude cannot be 
ary seriously in error since in the limit (pure coulomb 
vattering) ite value is exactly correct. The asymptotic 
hase shift is essentially divergent, however, and 
10ws how screening, a8 one might expect, has a moet 
nportant role. In icular, for mential screen- 
ig (V(r) = — (Ze'jr) exp( — rja) ), the phase shift for 
»rward scattering bas the value 7(0) = — a/2; for 
irge angles it increases as — 2alog(sa), where a is 
ae screening distance. 
The accompanying table illustrates the resulting 
greement. The ‘observed’ distance splita are the 
aluea obtained from the observed diffraction paet- 
mas with the assumption of no phase shift; the 
culated values are approximately the ones which 
‘ould follow from this interpretation even in the 
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C4» Sionban, fr. d: J Aner Oh Ol eng! may well not 
absence of actual distance splits if the phase shift 
were that given by the second Born approximation 
for exponential screening. The agreement is remark- 
able, ially because neither the conventional 
values a,/ Z!" used for the screening distances (a, is 
the Bohr radius for hydrogen) nor the approximation 
ar aoa iE Ci 
titatively satisfactory. We may add that, to 

ae yee of our knowledge, there are no adequatoly 
reported gas studies which disagree with the phase 
shift; those involving heavy atoms and apparently 
providing support for the Born approximation, for 
ey ee sa 
give the critical relative phase shift x/2. For 


Modica ie 
be equal 


orystal diffraction, on the other hand, the phase shift 
is presumably often important even when not large. 
We have examined only the intensity anomalies of 
fluorite’, cuprous chloride? and rino oxide‘. Fluorite 
and cuprous chloride appear to be well explained by 
the phase shifts ; zinc oxide is not. 

Details of these matters are being studied and will 
be reported later. We are also trying to obtain direct 
experimental verification of failure of the Born 
approximation by studying the diffraction patterns 
of suitable molecules over & wide range of electron 
wave-lengths and by obtaining at sufficiently 
great s values from molecules of undoubted sym- 
metry. 

Note added July 17. The difference in intensity of 
(331) and (881) reflexions from rzmoblende as re- 
ported by Miyake and Uyeda’ corresponds in sign 
and possibly in magnitude to the present phase shifte, 
but the relative importance of these phase shifts and 
of the dynamic effect discussed by Kohra, Uyeda 
and Miyake’ is not clear. 

VERNER SCHOMAKER 
Gates and Crellin Laboratories of Chemistry, 

Roy GLAUBER 

Norman Bridge Laboratory of Physica, 

California Institute of Technology, 
Pasadena, California. 


May 1. 
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THE PRICE OF COLONIAL 
DEVELOPMENT 


HE recently issued annual report and statement 

of accounts of the Oolonial Development Oor- 
poration for the year ended December 31, 1951*, 
raises even more forcefully than last year's report the 
question of the future of the Corporation and its 
place m Colonial development. That place was taken 
for granted in a debate on aid for under-developed 
areas m the House of Lords on May 21, when the 


‘emphasis, particularly ın speeches by Lord Henderson, 


Lord Milverton, Lord Rennell and others, was laid 
on the importenoe of scientific and technical assistance 
in the development of such areas and on the demands 
which such development made on soientifio and 
technical man-power. Lord Milverton quoted an 
estimate that about 150,000 trained men were now 
being turned out annually from universities, technical 
training colleges and trade schools in the Common- 
wealth countries of South and South-East Asia, and 
Lord Reading, replying on the debate for the Govern- 
ment, dealt with this aspect of technical assistance 
at some length, osserting that technical assistance 
meant increasing the degree of knowledge right down 
the goale to the actual foreman working on the job, 
and that we in Great Britain ought to be the main 
source of the experts required. 

This need, Lord Reading continued, came at a 
time when our man-power was stretohed almost to 
ite limit; but there was special machinery in the 
Ministry of Labour for finding such experta as are 
required. A sub-committee of Lord Hankey’s Tech- 
nical Personnel Committee also was concentrating ita 
attention on overseas requirements. Lord Reading 
remarked that a chief diffoulty was to assure such 
specialists about their future on their return from 
posts abroad. The Government had agreed to release 
Civil servants, if necessary, on secondment, and 
industry and the academio world could also help by 
agreeing to the release of certain members of their 
staffs on generous terms. Men were requirod of a 
wide range of skills, and, most particularly, men of 
eminenoe and high oalibre with a sense of vocation. 

Lord Reading thought that Britain would be 
failing in its duty and at the same time losing some- 
thing of its status in the world if such men could not 
be found; and, while the report on the Colonial 
Territories for 1951-52, issued afterwards, testifles to 
technical assistance which has been forthcoming for 
those areas from American experts, a welcome feature 
of that survey is the extent to which it indicates the 
man-power situation in the Colonial territories has 
been improved from British sources. The Colonial 
Development Corporation’s report notes that speoial- 
ists of various kmds, partioularly in accountancy and 
tropical agriculture, are still hard to find for overseas 
work, but otherwise has little to say about the 
tramed man-power situation, beyond: emphasizing 
that the Corporation’s policy is to employ local men 
and Women where they are available. The high 
turnover of staff appears to be oonneoted rather with 


* Colonial t Corporation. Annual Report and Btate- 
ment of Accounts the Toar kia 81st Ce 19051. obd: 
187.) Pp. vl14-74. (London: M. Stationery Offiee, 1082.) 3s, net. 
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. the reorganization and reorientation still proceeding 
in the second year of Lord Reith’s chairmanship. 

For the rest, the House of Lords debate followed 

the lines of discuasion on the strategy of world 
development given in a P E P broadsheet last year. 
Lord Reading emphasized the success of the Karachi 
Conference in convincing the countries of the region 
that greater emphasis should be placed upon agri- 
cultural production as distinct from industrial output, 
and referred to some of the large-scale irrigation 
sohemes such as the Gal Oya project in Ceylon, for 
130,000 acres with a hydro-electric scheme providing 
16,000 kilowatts, the Bakhra-Nangal echeme in India, 
with one dam a&oroes the Sutlej River little smaller 
than the Boulder Dam in the United States, the £37 
millions project in the Damadar valley, the Lower 
Sind Barrage scheme of Pakistan to give a further 
1 5 million cultivable acres, and the Thal scheme in 
the Punjab affecting 2 million acres and moluding 
irrigation, land colonization and road develop- 
ment. While the debate emphasized the demands 
which Colonial development must make on the 
capital, as well as the man-power, resources of 
Britain, it soarcely emphasized as inoisively as a 
recent series of articles in Zhe Eoonomist the prioe 
that has to be paid. Important as are oertain tech- 
nical difficulties in Colonial development, such as the 
improvement of transport facilities, the problem of 
land tenure and the supply of trained man-power, 
the cruoial issue is that of financo. Where the Colonial 
territories are concerned, this must, in the main, come 
from Britain, and the restoration of the United 
Kmgdom to economic health is a prerequisite to 
Colonial or to Commonwealth development, even 
side by side with aid from the United States. 
' In these articles The Economist insiste that the 
first step for Colonial development is to oreate a 
larger margin of savings at home and a oredit surplus 
on the balance of payments, and that this means 
reduomg our level of consumption relatively to our 
output. This is the prerequisite to Commonwealth 
development, and the only alternative to such 
development is starvation and unemployment. Be. 
sides this realistio and harsh gloes on Colonial 
development, in the light of which the Colonial 
Development Corporation’s report should be oon- 
sidered, there are now available the annual report on 
Colonial Affairs, 1951-52, alreedy noted, and the 
Return of Schemes made under the Colonial Develop- 
ment and Welfare Acta in the same period. Tho 
report itself was fully debated in the House of Lords 
on May 28, and the future of the Corporation was & 
main subject of the debate in the House of Commons 
on July 17, while a Broadsheet (No. 343) on Colonial 
Development issued by Political and Economo 
Plenning on July 7 discussed the future of the Cor- 
poration in the light of ite annual report and the 
statement made by the Earl of Munster in the Lords 
debate on May 28. 

Looking first at the report 1teelf, the Corporgtion’s 
operating loss for the year was £1,070,043, a8 com- 
pared with £524,917 in 1950, bringing the accumulated 
loas sustained by the Corporation in four years to 
£4,594,509, although for the first seven years the 
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Corporation was relieved from paying interest on t 
money advanced by the Government. The loe 
were due, however, to the earlier more optimistio & 
grandiose activities of the Corporation before Lc 
Reith became chairman in November 1950. It 
now claimed that the lessons have been learnt a: 
that any suggestions for immediate large-so 
development, such as the Gambia Poultry Far, 
must be treeted with particular caution. Strese 
laid, too, on the way in which estimates have be 
overtaken in the past by rising costs, particularly 
marginal schemes, and, other things being equal, t 
declared policy in future will be to look for expe 
enoed private enterprise partners to share in inve 
ment and in management. Schemes suggested | 
governments who meet the essential but financial 
unremunerative elements with their own or wi 
Colonial Development and Welfare Fumds, leavi 
the Corporation and its partners to take oare of t 
rest, are to be consistently sought in future as o. 
of the soundest linee of development. 

On December 81, 1951, there were fifty-thr 
undertakings in operation, with & sanctioned coepit 
of £35,729,204. Besides the Gambia Poultry Fan 
four undertakings were liquidated during the yee 
and the report expresses confidence that the end 
a stage has been reached. Provided the Governme 
brings ite financial requirements into line with i 
basic intention, confidence oan be ‘felt in the Cc 
poration, its purpose and its work. 

For the second year in succession the-anomalo 
position of the Corporation is emphasized, and tl 
most significant section of the report is that whi: 
discusses the financial background to the Corpor 
tion’s operations. 

The Corporation is constituted to operate cor 
mercially ; but its financial circumstances and oo 
ditions are at variance with commercial practice ar 
purpose. The Corporation has no funds of its ow 
the Government providing oepitel for &pprow 
sohemes in the form of lang-term redeemable loans . 
rates of interest flxed by the Government. The 
advances have to be repaid, and the rate of intere 
has this year been raised again to 4l per cent, 
place of the original 8.per oent. The report protes 
both against the raising of the rate, with the oo 
sequent difficulties in raising other loans or devisn 
workable schemes, and against the impossibility 
writing off losses. The result, it 18 suggested, mu 
be to deflect the Corporation from rta primary purpo 
of opening up new fields of development unlees t 
Government affords some measure of relief. 

The Corporation was not set up to compete wi 
private capital but to supplement it, because the 
was obviously not enough private ospital for t 
Colonial developments urgently required. Su 
development, however, implies adventure and rie 
at least a long wait and a problematio return, a 
the report puts the issue bluntly when it says th 
the motive which established the Corporation was 
do economic good but to do it without losing mone 
That motive, it is urged, is being frustrated | 
administrative action through the application 
standard terms for long-term loans, because t 


No 4321 August 23, 1952 
orporation has neither the buffer of ordinary oaprtal 
> bear the risks nor the ability to pase on ita costs 
2 the consumer, as does a publio utility. 

Lord Reith’s plea was firmly rejected by the 
rovernment in the House of Lords debate on May 28, 
iough the difference between the Government and 
rpposition in this matter appears essentially to be 
ne of emphasis, rather than anything more funda- 
xental, as Lord Ogmore suggested. Lord Ogmore 
laces the emphasis on the Corporation’s responsi- 
ility to do economic good and appears to think that 
ie Government should be concerned chiefly to see 
18b the Corporation does not force on the Colonial 
eoples schemes of development whioh they do not 
esire. On the Conservative side the emphasis is 
laced rather on the protection of the taxpayers 
i»ney. Both parties m principle agree to the exist- 
100 of the Colonial Development Corporation. 
‘erther seems disposed to face the fundamental issue 
nd to ask those further questions about the purpose 
ad methods of British Colonial development policy 
hich, as PEP points out, quite rightly, are 
esoapable once we question the usefulness of the 
olonial Development Corporation in ita present form. 
Lord Ogmore in the House of Lords debate advo- 
ited first a new financial policy in which the 
orporation would be allowed to wipe out the 
soumulated losses and make a fresh start, and 
wond, that the Colonial Office, Colonial Govern- 
tents and authorities under the American Point Four 
rogramme should use the Colonial Development 
orporation as the agent for their pilot schemes. 
ther speakers in the debate, like Lord Rennell, 
ord Balfour or Lord Perth, while agreeing as to the 
sairabuity of giving the Corporation a freer hand 
oancially, weloomed the association of the Cor- 
aration, with private enterprise, and Lord Rennel, 
. particular, urged the need for decentralization. 
he report riaelf declares the Corporation’s intention 
' transferring in time full managerial, technical 
id financial responsibility for some undertakings to 
cal people, and a poesible solution. to the problem 
' organization would be, as PEP suggests, to 
wolve responsibility on & number of regional 
rporations, each of which would be expected to 
wak even after payment of interest, or to make no 
ore than & specified loss if the financial regulations 
sre thus relaxed. 

There are plainly limits to the extent of such 
wentralization if & central corporation is to remain 
wwerable for the regional corporations, nor oan the 
waibility of functional devolution be dismissed 
tthout consideration. That method, which was 
soussed more particularly by Mr. R. Robinson in 
e House of Commons debate, might assist oo- 
eration with other agencies concerned in the 
»velopment of the backward areas but has ita own 
faculties, even if it should offer greater economy in 
e use of the available technical and scientific 
perts while the present shortage continues. Apart 
xn Viscount Hudson, however, speakers in the 
ouse of Lords did not conoérn themselves with this 
xestion of functionaliam and the most effective use 
the scientific expert; but there was some fairly 
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general concern expressed that under the present 
financial regulations the Corporation may be diverted 
from its original purpose of filling the gap between 
what private enterprise is doing in the Colonies and 
what is being done by the local resources of the 
Colonial governments and become little more than 
an investment trust to help private enterprise. 

With the drop of nearly 20 per cent in the estimates 
for 1952—53 for Colonial development and welfare 
schemes to a total of £13 millions, compared with tho 
original annual oeiling of £17.56 millions and the 
revised ceiling of £20 millions of the 1940 Act, the 
gap is likely to be the wider and the consequences of 
any diversion of the Corporation from its original 
purpose the more serious. The Earl of Mumster's 
reply on May 28 summarized the Government's 
policy to the Corporation under flve headings. First, 
the Corporation must be given more time to prove 
itself. Secondly, in present circumstances, and in the 
interests both of the Colonies and of the Corporation. 
speculative projects should be kept to & minimum. 
Thirdly, the Corporation should continue its efforts 
to put its own house in order. Fourthly, the Cor. 
poration is only one of the agents of Colonial develop- 
ment : it was set up to deal with commercial projects ; 
other projects were the function of Government, 
through Colonial Development and Welfare and 
through local publio funds. Fifthly, making capital 
available to the Corporation on artificially favourable 
terms could not be justified m present conditions. 

On the policy of reorganization and caution, the 
Earl of Munster said further that, before large sums 
of money were advanced, the Government should 
attempt to satisfy itself that the Corporation had 
thoroughly examined all the pros and cons of any 
scheme, that it had made due allowance for any 
risks or contingencies, and that it was capable of 
implementing what it set out to do. Before any new 
scheme was sanctioned the Secretary of State would 
require sufficient information to enable him to judge 
whether a prima facie case had been made out. 
Further, except in special circumstances, someone 
else besides the Corporation should share in the risk, 
whether private enterprise or & local government. 

The Government’s intention to supervise the 
Corporation more olosely, in spite of the Earl of 
Munster's reminder that the Overseas Resources 
Development Act laid firmly on the Corporation the 
sole duty of investigating, formulating and oarrying 
out any projects, is confirmed by what the Colonial 
Searetary, Mr. Oliver Lyttelton, said in the House of 
Commons on July 17. Of Colonial development in 
general, Mr. Lyttelton admitted that over the next 
decade we would not have collected sufficient capital, 
although over the next three years this would not be 
the dominant factor: shortages of steel and of 
skilled labour, delays in importmg machinery and 
the indifferent organization of local resources wero 
likely to be the limiting factors. 

Turning to the Colonial Development Corporation 
he reiterated the view that the Corporation was 
intended to act as a oommeroial oonoern and to pay 
its way, taking one year with another. Entirely 
uncommercial projects, such as much research and 
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experimental work, were outside the ambit of the 
Corporation, and the Corporation should not under- 


take projects which were unlikely to yield a gilt-edged ` 


rate. The Colonial Secretary then delineated more 
precisely the four oriteria which would determine his 
approval of caprtal granta for the Corporation, at 
least one of which must be setisfled. He would 
inquire, first, whether the Colonial Government in the 
territory concerned was willing to participate if it 
had the money to do 80; second, whether any local 
knowledge and experts had been mobilized, for 
example, on the board of the operating company in 
that territory ; whether any local capital had been 
offered and accepted participation; and whether 
the Corporation had tried to associate itself with 
any company in the United Kingdom or elsewhere 
carrying on the same kind of business. k 

Exception can scarcely be taken to these oriteria 
by those who have the interesta of the Corporation 
and of the Colonial territorios at heart ; but it remains 
to be seen whether in practice they mey not amount 
virtually to abolishing the Corporation. They do not 
dispose of the basic argument in the Corporation’s 
report that its activities are already too severely oon- 
fined by the financial rules which govern ite operations, 
and the merits of & more vigorous policy and the 
ways in whioh such a policy could be pursued deserve 
closer attention than Government or Oppoaition 
spokesmen were disposed to give them in either 
debate. The PEP broadsheet already mentioned 
is of particular interest here. Apart from ite alose 
analysis of the activities of the Corporation and of 
the factors which inhibit both private investment in 
the Colonies and investment by & Government 
corporation, the broadsheet discusses the possibilities 
of new policies in this fleld. 

The broadsheet frankly recognizes the difficulties 
on either side, and its discussion of such matters as 
the financing of experiments and pilot schemes is 
realistic. It finds no sound reason for the proposal 
to form & new organization for research and pilot 
projects, and while it does not insist as firmly as The 
Hoonomtsé artioles on the price to be paid for Colonial 
development and welfare, it points out clearly enough 
that the answer to be given to the financial questions 
regarding the Corporation’s future depend both on 
the judgment as to how vigorous a policy the Oorpora- 
tion should pursue and the view taken of the broader 
issues of Colonial development. 'The right questions 
are asked, and the broadsheet is & contribution to the 
clearer understanding of the dims and methods of 
development without which no satisfactory policy 
can be framed. As the broadsheet comments, ib is 
not much use to oreste institutions without any very 
clear idea of what they are intended to achieve. The 
dominant impression left by the recent debates is 
that, while both Government and Opposition wish to 
continue the Colonial Development Corporation, 
neither have any very precise ideas as to what it is 
intended to do, the real basis of selection of projects, 
of the relation of ite activities to Colonial welfare 
and whether and how there should be closer ool- 
laboration with the Colonial Development and 
Welfare Fund. » 
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FLUORESCENCE OF ORGANIC 
COMPOUNDS 


Fluoreszenz organischer Verbindungen 
Von Prof. Theodor Forster. Pp. 312. (Goóttingen 
Vandenhoeck und Ruprecht, 1951.) 32.50 D. marke 


LUORESOENCÉ methods of estimation exten 
to much lower ranges of concentration than thos 
based on light absorption, since the latter work b: 
differencea or ratios between light beams with an 
without absorption, whereas fluorescence, beside 
being very specific, is measured from a zero whic 
oan be made very low by paying sufficient attentio. 
to apparatus design. Within recent years the need 
which have arisen in various flelds to estimate ver 
small quantities of certam vitamins, uranyl salt 
aromatic hydrocarbons, etc., together with develop 
ments of photoelectric cells, electron multipliers an 
electronic circuits, have caused a number of fluor, 
meters to be put on the market. The result has bee 
a great widening of interest in the subject of fluo: 
eeocenoe, the mysteries of which have until lately bee 
the cult of very few. On the bams of the reversib) 
nature of light absorption, it might be expected the 
fluorescence would be a common and relatively simp) 
henomenon ; it is, however, rare and easily affecte 
disturbing factors which provide many pitfalls fo 
the unwary experimenter. 

Prof. T. Férster’s book is not immediately intende 
.for the mstruction of beginners in the avoidance « 
errors in measuring fluorescence ; although practic: 
methods are dealt with, commercial fluorimeters a1 
not described in detail. It is a critical, accurate an 
up-to-date academic account for the serious studen 
of each of the various aspecta which have bee 
ur p by individual workers, with very complet 

erences. The chapters include discussions of th 
relations of the structure of molecules and their powe 
to fluoresce, the theoretical principles of light abeory 
tion and emission, fluorescence spectra, quanti 
yields, meesuremente of mean life before emissior 
polarization phenomena, and ‘quenching’. For th 
practical worker, ‘quenching’ is a matter of th 
greatest concern; it refera to the reduction in th 
fluorescence of a solution due to rise of temperatur 
increase of concentration, or the addition of foreig 
‘quenchers’. Most molecules, which are not fluo 
escent, are ‘quenched’ by ‘internal conversion’, th: 
18, the excitation energy is converted into molecule 
vibrational energy by a radiationleas process formal] 
explicable as a’ croasmg of potenti curve 
The work of G. N. Lewis and Kasha has shown the 
m many cases this involves the intermediate forme 
tion of ‘triplet’ excited levels of long life an 

tentially rtant photochemical ilitie 
lisions with foreign ‘quencher’ molecules may als 
produce triplet levels, or may form radicals tl 
hotochemical reactions of which have been studie 
by Weiss and M. G. Evans. The relationahip betwee 
triplet production and radical formation is a proble 
of great present interest. At very low temperatur 
and under appropriate conditions, triplet levels gn 
a luminescence of their own, with a very long mee 
life, and affording new means of cbharacteririr 
molecules which may never exhibit norm 
fluorescence. 

Another interesting field in which Prof. Forst 
has himself made notable advances is that : 
resonance energy transfer between molecules. ] 
crystals such as anthracene, and in solutions : 
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ighly fluorescent substances, electronic energy may 
aaa irom molecule to molecule before radiation of 
uoresoenoe occurs. The distance over which such 
"ansfers take place may be as large as 50 A. or more, 
> that the effect may be observed in solutions of 
ynoentration 10-—10-3 M. Resonance transfer is of 
nportance in the study of photosynthesis by chloro- 
hyll in plants and ın the use of fluorescent substances 
a scintillation counters for radioactive rays. After 
mg hiding ıts light under a bushel, fluoreeoenoe 18 
ow being brought out mto the daylight, and rapid 
dvances in practice and theory may be confidently 
redicted. E. J. BOWEN 
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TEXT-BOOKS OF ORGANIC 
CHEMISTRY 


Drganic Chemlstry 

3y Louis F. Fieeer and Mary Fieser. Second edition. 
Pp. xv4-1125. (Boston, Mas.: D. C. Heath and 
00.; London: George G. Harrap and Co., Ltd., 
050.) 7.50 dollars; 42s. 


2rganic Chemlstry 

Jy Dr. A. F. Holleman. Revised by Prof. J. B. 
Nibaut. ‘Translated from the sixteenth Dutch 
dition by Dr. Samuel Coffey. Pp. xiv+ 660. (New 
Zork and Amsterdam: Elsevier Publishing Co., 
nc.; London: Cleaver Hume Press, Ltd., 1951.) 
15a. H 


Drganic Chemistry 

3y Dr. I. L. Finar. Pp. xv4- 696. (London, New York 
aid Toronto : Longmans, Green and Co., Ltd., 1951.) 
Os. net. 


MISSE organic chemists have their own ideas 
L concerning the perfect text-book for their 
ubject, and a surprisingly large number poesees the 
nergy to bring their conceptions to fruition. As a 
esult, students at all levela have a wide choice of 
"uide to explore what Wöhler termed the ‘monstrous 
nd boundless thicket' of organic chemistry. 

The popularity of the first edition (1044) of the 
ext-book by Prof. and Mrs. L. F. Fieser was due 
ot only to ita wide scope and up-to-date treatment 
ut also to the clarity, readability and occasional 
tumour of ita exposition. These characteristics are 
etained in the new edition, which incorporates the 
ignifloant advances of the past six years. Two major 
ımıesions in the first edition have been remedied with 
he introduction of chapters on reaction mechanisms 
& trium of well-written condensation) and on 
eterocycho compounds. Space for these inclusions 
as been found by substantial pruning of previously 
iver-written chapters (for example, steroids and 
[uinones) and by adaptations of the format. Only 
ne misprint could be detected, and the printing and 
inding are admirable. The pre-eminent usefulness 
£ this book for all classes of student arises as much 
rom its enthusiasm and fi for the subjeot as 
rom the attributes described ve. : 

Roughly com le in soope is the text-book of 
"rof. A. F. Ho revised and &dapted- by Prof. 
. B. Wibaut; but the treatment tends to be old- 
ashioned and rather disjointed. Discussion of the 
wu& homologous series is carried through with 
-Xinstaking thoroughness ; the more advanced topics 
re, however, treated much more cursorily. There are 
ome startling omissions. The enormous advances in 
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the separation of the constituenta of protein hydro- 
lysates are diamiased in four lines with no referenoo 
to paper chromatography. Again, in the section 
dealing with benzenoid substitution the concepts of 
inductive effect, mesomeric effect and hyperconjuga- 
tion are not even mentioned ; there is a similar lack 
of reference throughout to modern ideas concerning 
reaction mechanisms. It would not be inaccurate to 
classify the work as present-day representative of 
an older type of text-book. The tranalation on the 
whole reads smoothly, although it is hoped that, in 
any future edition, the monstrosity ''higherhydmo" 
will be eliminated. The printing and binding are good. 

The content of Dr. I. P Finar's book is deliberately 
restricted to the basic groundwork of the subject and 
does not deal with topics such as the more complex 
natural products. Although thus lmited in scope, 
the treatment is both complete and modern with full 
mention of the unifying p concepta. In 
particular, this seems to be the first organio chemustry 
text-book to include an elementary exposition on 
molecular orbitals, and recently introduced reagenta 
and techniques (for example, lithium aluminium 
hydride) are discussed. The style 1s clear and reed- 
able, and the book can be recommended aa providing 
a sound foundation for more advanced study. 

R. A. RAPHAEL 


TEMPORAL INTEGRATION AS. 
A CLUE TO MIND 


The Organization of Behavior 

A Neuropsychological Theory. By D. O. Hebb.- 
Books in Clinical Psychology.) Pp. xix+ 335. 

(New York: John Wiley and Sons, Inc. ; London: 

Chapman and Hall, Ltd., 1049.) 32s. net. 


INCE its publication, Prof. D. O. Hebb's book 

has been widely and sympathetically discussed, 
and has won a place among the more notable 
contributions to current theory in physiological 
psychology. Its author was unusually well equipped. 
for the ambitious task he undertook, namely, to 
formulate a theory of behaviour embodying recent 
developments in the neurophysiology of the brain as 
well ag in i tal logy itaeelf. 

Dr. Hebb allies himself at the outset with those 
theorists in psychology, sometimes called ‘reduction- 
ists’, who have no hesitation in introducing neuro- 
physiological concepts to lain human behaviour. 
The ‘non-reductionists’ take the view that this cannot 
be done without mjury to the paychological facts. 
Dr. Hebb attempts to safeguard himself against 
criticiam from this direction by not denying or 
ignoring the complex facta of behaviour. He does 
not deal with mind by reducing it to the level of 
what is now known about the body; he rather 
suggests highly complicated forms of neural inter- 
action which may help to explain what is now known 
about mind. Here his main contribution lies in his 
conception of temporal integration in cerebral activity. 
This conception hag received strong support from the 
independent work of H. F. Harlow on ‘learning sets’ 
and of H. O. Mowrer on the persistence of self- 
defeating behaviour. 

The theoretical which Dr. Hebb proposes to 
fill he attributes to the failure of neurophysiology to 
explain the eventa that occur 1n cortical transmission, 
that is, during the interval between the arrival of an 
excitation at~a sensory aree and its departure from 
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"the motor area of the cortex. It is this failure which, 
un his view, has made it impossible for payohology to 
‘develop an adequate treatment of thought. He begins 
by directing attention to the apparent inoompatibility 
between perceptual generalization, on one hand, and 
the stability of memory, on the other, and suggests 
& way out of this dilemma by effecting a compromise 
between co tioniam and learning theory. At 
this point he brings in his distinction between per- 
ceptual unity and perceptual identity. The former— 
that is, the flgure-ground relationship—he concedes 
to the oonflgurationista, is sensorily determined and, 
so to speak, is ‘given’ in experiance. The latter, he 
insists, is the result of learning. He is consistent in 
supposing that the mnemonic trace involves structural 


' change and that peroeption depends, not on a 

of excitation, but on the excitation of decis el 

The theory of the book briefly amounts to the 
following. T'he more constant the stimulation from 
an object, the more readily it wil be identifled and 
go evoke a response. Repeated stimulation results in 
the formation of ‘assemblies’ of association-area cells, 
which facilitate other such assemblies. After stimu- 
lation has ceased, a cell assembly can act for a short 
' time as a closed system and so prolong the interval 
during. which structural change can occur. A series 
of cell assemblies produces a ‘phase sequence’, of 
which human thought 1s the most extended example. 
A phase sequence is & process that co-operates fully 
with external stimulation without being fully con- 
trolled by it, thus allowing for ‘autonomous cortical 
processes’ -and for the psychological phenomena of 
expectancy and set. 

The theory is developed in considerable detail, and, 
though it is speculative, the speculation is specific and 
thus renders it subject to the testa of obeervation and 
experiment as further evidence becomes available. 
Tts usefulness in ifyi problems of perception, 
Jearnmg, motivation, and intellectual deterioration is 
& first step towards its verification. Joms Conmmw 


A REVIEW OF SCIENTIFIC 
INSTRUMENTS 


Journal of Scientific Instruments 

Editor: Dr. H. R. Lang. Vol. 28 and Supplement 
No. 1, 1851. .Pp. xvi+388+uni+80. (London: 
Institute of Physics, 1951. Bound, £8 125.; un- 
bound, £3. zs 


ans Journal of Sotentific Instruments, the monthly 
publication of the Institute of Physics, deals with 
the principles, construction and use of scientific 
mstrumente and is produced by the Institute with 
the co-operation of the National Physical Laboratory. 
When the Journal was started in 1923 it was the only 
periodical devoted to the subject of scientific instru- 
ments, and it soon obtained a high reputation among 
physicists and manufacturers of scientific instruments. 
‘This high reputation has been maintamed through 
successive editorahips. The present editor, Dr. H. R. 
Lang, the secretary of the Institute, has been 

ble for Vols. 9-28, covering the iod 
1982-51. His task has not been made easier in 
recent years, first by war-trme restrictions, then by 
post-war difficulties due to increased and continually 
rising costs of production, and, more recently, by the 
added responsibility of the publication of & sister 
monthly, the Britieh Journal of Applied Physics. 


NATURE 


August 23, 1952. veo. 170 


Nevertheless, a comparison of Vol. 28 with previow 
volumes shows that not only all the regular feature 
and the high standard of the articles and book pro 
duction have been maintamed, but also that, ir 
Vol. 28, the innovation of an attractive and inform 
ative supplement of papers on vacuum physica ha 
been introduced. ‘Ihe editor and the advisory oom: 
mittee, under the i ip of Dr. R. 8. Clay 
are thus to be congratulated for their fortitude anc 
thar p ive attitude. 

Vol. 28 contains four ial articles, ninety-sia 
original contributions, laboratory and workshop 
notes, reviews and notices of new books and de 
scriptions of new instruments, materials and toola 
in addition to the previously mentioned supplament. 
The range of subject covered is wide and moet 
branches of physics are represented. Rarely does ar 
author have more than one contribution; but Dr. 
Kantorowics, formerly at the National Institute of 
Medical Research, London, and now at the Pametrada 
Research Station, Wallsend-on-Tyne, has no lem 
than flve laboratory and workshop notes in the 
volume. All the contributions are remarkably free 
from errors and misprints. Since quite & high per- 
centage of the papers show by the dates of receipt 
that they required modification before final accept- 
&noe, it is suspected that the concise and effective 
form in which they is in no small part due to 
the conscientious and devoted manner in which the 
referees have carried out their arduous and voluntary 
task. It is & pleasure to record that the Journal, aa 
it richly deserves, continues to prosper and that ita 
circulation, both to members and non-members of 
the Institute, is on the increase. It is excellent value 
-for the price. B. WEINTROUB 


MAMMALS OF THE OLD WORLD 


Checklist of Palasarctic and indian Mammals, 1758 
to 1946 

By J. R. Ellerman and T. C. 8. Morrison-Seott. Pp. 

vit 810. (London: British. Museum (Natural 

History), 1951.) 665. 


A LL students of mammals weloome the appearance 

of this volume and are greatly indebted to the 
authors for their painstaking labour in providmg ao 
-much-needed corner-stone in the structure of sys- 
tematico . The list, based on the unrivalled 
collections of the British Museum (Natural History), 
is not merely one of the working tools that every 
systematist must make for his own use but is also a 
critical revision of the mammals inhabiting an 
immense aree of the earth's surface. lt dealas with 
mammals of the palwarctic and Indian regions, thus 
linking up with the already existing lista of the 
mammals of the Malayan and Ethiopian regions. 

The authors grve critical introductory paragraphs 
for each order and family, and indicate the diagnostic 
characters of each genus and species by reference to 
the appropriate works or by specially devised keys. 
The distribution of each ies 18 approximately 
shown, though ‘t should be remembered that the 
distributions of many mammals are imperfeotly 
known and that the ranges of many of the larger 
mammals are shrinking every yeer”. 

In the time covered by this revision, from the tenth 
edition of Linnsus to the end of 1946, an immense 
number of forms has been described. With the 
accumulation of adequate collections for oritical 
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nparison it has become evident that many of the 
ms were separated and named on insufficient 
owledge of their variation, and the authors are 
le to relegate & large number of specific and sub- 
sciflc names to the synonymy. They have, however, 
ly indulged in ‘lumping’ to the extent justified by 
» evidence, and they believe that there is probably 
ich more to be done ; they have therefore arranged 
e sub-species in order of priority for the convenience 
subsequent revisers. Nevertheless, the authors 
»ognire no fewer than 809 species of mammals in 
e palmarctic and Indian regions as here defined. 
Nomenclatorial difficulties are dealt with in a way 
at will commend itself to all right-thinking zoo- 
zista ; the authors mention some of the works that 
ive proved most troublesome, and list a number of 
mes that they have submitted to the International 
xnmission on Zoological Nomenclature to be placed 
| the “Official List". ‘“There are workers who seem 
take a delight in bedevilling zoology with esoteric 
anges of nomenclature. . . . Zoologists who dis- 
iver a name which would cause confusion or incon- 
miense, though antedating a later but currently 
lopted name, ahould refrain from publishing their 
ifortimate find, and instead should hurry it off to 
e Commismon for burial in the appropriate ‘Index’, 
the same time ing the Commission to place 
| the appropriate ‘List’ the later but ourrently used 
une. These are the principles which we have 
ideavoured to follow. . . ." 
It is fitting that this book is dedicated to the 
emory of the late James Lawrence Chaworth- 
‘uaters, who had spent much time on the synonymies 
' the species of palwarctic mammals. The resulta of 
s patient and lengthy researches into the type 
calities and the dates of publication of species 
xeribed in the eighteenth and early nineteenth 
nturies are incorporated in this volume, especially 
r the Inseotivora, Chiroptera and Rodentia. Had 
1&worth-Musters lived, he would undoubtedly have 
ken a large part in the work of preparing this list ; 
s death was a great loss to systematic . 
The paper, printing and binding of this work leave 
»thing to be demred, and are y in keeping with 
e high standard set by the publications of the 
ritish Museum since the end of the War. This 
lendid. volume brings great credit to all concerned 
ita making. L. HARRISON MATTHEWB 


FLORA OF ARIZONA 


rizona Flora 

y Thomas H. Kearney, Robert H. Peebles, and 
llabor&tors. Pp. viii+ 1032+32 plates. (Berkeley 
id Los Angeles: University of California Prees ; 
ondon : Cambridge University Preæ, 1951.) 56s. 6d. 
et. i 


RIZONA, one of the largest of the American 
States, being almost the size of Italy with 
early 114,000 square miles, presents a wide range of 
ypography. The land rises from almost sea-level to 
plateau at an altitude of well over 12,000 ft. and 
icludes the mile-deep Grand Canyon. The rainfall 
as & yearly average which varies from as little as 
ree inches to nearly ten times that amount, while 
1e frost-free period may be as short as three months 
r ing nearly throughout the year. In accord- 
noe with these variable conditions, the vegetation, 
hile in general of a dry type, ranges from desert to 
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evergreen pine forests. The environments provide & 
remarkable range of ecological conditions and support 
the fora of some 3,370 species with which this work 
deals, comparable in extent and diversity to that of 
the whole of France. Moreover, the flora embraces 
a considerable proportion of endemice, more than 
160 in number. The vegetation is noteble for the 
unusually high representation of three families, in 
particular the Cactaces, seventy-one species, the 
uphorbiaces, eighty-four species, and the Poly- 
gonacess, ninety-four species. It is undoubtedly the 
desert vegetation for which Arizona is most famous, 
and especially the Cactaces, in which the area is so 
rich, moluding twelve species that are endemic. Of 
these cacti, Üarnegiva gigantea, the State flower of 
Arizona, is the best known and the largest, attaining 
a height of fifty feet and possibly living for 150-200 
years. Its fruits and seeds furnished ‘food for the 
native Indians. At the other extreme, in respect to 
size, is the endemic and very local Navajoa peeblesiana, 
with rounded stems only 3 cm. high bearing spongy 
spikes. It is the members of the Cactacess that are 
mostly portrayed in the forty-five reproductions from 
photographs with which this work is illustrated. 

The Euphorbiaces are represented by no less than 
forty-seven. species of Euphorbia, while in the Poly- 
gonacee the genus Eriogonum is particularly rich 
with -seven species. The largest genus in the 
flora is Astragalus, m spain by more than seventy 
species, of which eight are endemic. Some of these 
are highly toxic because of their remarkable capacity 
for accumulating selenium from the soil. Others, too, 
though reported not to contain selenium, are never- 
theless very poisonous and cause the famous looo 
disease of sheep and cattle. 

Another well-represented genus in the Scrophu- 
lariaces is Penistemon, with fifty-eight species, of 
which two are endemic. Needless to gay, the flora 
inoludee & number of very peculiar types, not least 
curious being te uoces Ammobroma sonora, of 
which the only visible portion above the ground is 
the saucer-shaped receptacle bearing numerous small 
flowers that open in concentric rings. 

The introductory matter of this flora provides a 
useful summary of the topography and olimatio 
conditions and other aspecta of the physiological 
environment, with a very brief account of the 
geographical elemente that comprise the flora. The 
great bulk of the text consiste of keys to the families, 
to the genere within each family, and for each genus 
a key to the species. No full descriptions are provided 
for the species themselves ; but the information in the^ 
dicotyledonous key is somewhat fuller than guch 
usually provides. In addition to this, the distribution 
of each species in Arizona is stated, together with its 
altitudinal range, the type of habitat, time of flower- 
ing, and the general geographical distribution. The 
proof of the full value of such a work must be its use 
in the fleld, and it ia for the convenience of this 
purpose that more extended descriptions have been 
sacrificed. If one regreta that decision, ıt is largely 
because these condensed diagnoses whet the appetite 
for a full‘account of this fascinating flora. 

The chief criticism that one has to level against 
this book is that the headings have been entirely 
wasted. If, mstead of merely “Arzona Flora” or 
“Flora of Arizona” which appear throughout on 
alternate pages of the text, the relevant order or 
genus had been cited, it would have greatly assisted 
the reader in converting a redundancy to useful 
information. E. J. SALISBURY 
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ARID ZONE RESEARCH 


HE Advisory Committee on Arid Zone Research, 

set up by Unesco, recommended at ita first 
Kir ee m April 1951, that special attention 
should be given to the collection of mformation and 
the discussion of problems concerning arid rone 
hydrology and particularly water supply. Thus on 
the Committee's advice, Unesco obtained and is 
printing a series of reports on hydrology and ite 
problems in the arid areas of the world written by a 
number of authors, together with climatological mapa 
of such areas. 

Unesco in 1952 also organized, jointly with the 
Government of Turkey, a symposium on “Hydrology 
of the Arid Zone” which was held in Ankara during 
April 25-29. This conference was opened by the 
President of the Turkiah Republic. Papers were grven 
by representatives of about a dozen nations and dealt 
with: (1) the statics and dynamics of underground 
water; (2) ite physical and chemical properties ; 
(8) the hydrological balance and the effecta of water 
utilization ; (4) methods of prospecting for water ; 
(5) the relation of hydrology to other sciences. Each 
of these subjects was introduced by a general review 
. paper, after whioH papers were given on particular 
aspects of it. Many of the papers aroused consider- 
able interest and provoked active discussion, and it 
was generally thought that the conference had proved 
very useful. Ita proceedings wil be published. 
Visitors taking part in the symposium received very 
kind hospitality from the Turkish authorities during 
and after the meeting. This included an excursion to 
part of the arid area of Central Turkey. 

The Advisory Committee on Arid Zane Research 
also held ite third ing in Ankara in April. In ita 
recommendations it followed ite policy of giving 
priority to the collection, dissemination and discussion 
of information. Thus 1t recommended the preparation 
and printing of reviews of research on: (1) arid rone 
plant ecology ; (2) sources of energy available in arid 
regions. Symposia on these two subjecta were pro- 
posed for 1953 and 1954 respectively. On the Cam- 
mittée's recommendation, Unesco gave financial help 
to the Government of Israel in publishing the 

i of ite Symposium on Desert Research 
that was held in Jerusalem during May 7-14 (see 
below) and to the Institute of Biology (U.K.) to help 
towards the travel expenses of participants in ita 
symposium on the ‘Productivity and Bio of Hot 
and Cold Deserts” that is to be held on ber 
25-97 next in London. 

Unesco has asked ita member States to appoint 
persons from whom advice may be obtained in & 
number of flelds related to arid sone research. Such 
pairi of experts have now been appointed by fifteen 

tates and have already proved useful. The Com- 
mittee recommended that this scheme be extended. 

It also considered the preperation of a handbook 
that should give advice on the collection of basic data 
needed in planning the development of arid areas. 

A cheme is now in operation in which certain 
research institutions, ing out research in arid 
areas or concerned Sith, hai. development, may be 
designated as suitable for the exchange of personnel 
and information and for the reception of visitmg 
scientists. After considering ther qualifications, 
the Committee recommended that the following 
institutions be added to those already designated. 


Particulars about them can be obtained from Uneec 
(a) Fen Fakultesi Botenik Enstitusu (Institute 
Botany, Faculty of Science), Univermty, Ankar 


Turkey ; (0) Depariint of Botany and its Ge 
botanical R Laboratory of the Negev, Hebre 
University, Jerusalem, Israel; (c) Institut Franca 
d'Afrique Noire, Dakar, French West Afro 
(d) Jaswant College, Jodhpur, India; (e) Tohu 
Islah ve Deneme Istasyonu (Seed Improvema 
Station), Ealnachir, Turkey. 

The Committee considered the question of givir 
travel grants to men of science desiring to carry or 
research or make field studies abroad. It recon 
mended that the Director-General might give suc 
assistance m a limited number of cases provided 
"(a) that the proposed reeeerch or field study oom: 
within the scope of the Arid Zone Programme 
(b) that the work is of importance to several Unes 
Member States having amd and semi-arid areas 


is to be done". 

On the research side the Committee recommande 
a small grant to assist in the study of the vegetatio 
on certain nitrate- and sulphate-nch soils in Sout 
Algeria. . H. G. THORNTON 


Ax international symposium on ‘‘Desert Research’ 
organized by the Research Council of Israel in cc 
Mean with Unesco, was held in Israel durin 

y 7-14. The growing interest in research devote 
to various aspects of arid zones and their reclamatia 
has been further stimulated by Unesoo’s activities 
especially by the establishment of the Arid Zone Re 
search Committee, and by the Uhesco syrhposiur 
on “Hydrology of the Arid Zone” (see above). Th 
symposium in Israel was the first of its kind to b 
organized by a member-state of Unesco, and th 
first the programme of whioh did not restrict itself t 
one special subject of arid zone research but include 
several topics, and gave the opportunity for scientist 
in those flelds of research to get an integrated pictur 
of various aspects of desert research.. 

About fifty-flve men of science from eightee 
countries attended the symposium. At the openin, 
ceremony in Jerusalem guests were weloomed b; 
the Prime Minister, Mr. D. Ben-Gurion. Dr. Shen-Yi 
chief of the Bureau of Flood Control of the U.N 
Economic Commission for Asia and the Fer Fast 
brought the oe of the Secretary-General of th 
United Nations, and Dr. F. J. Malina, of the Natura 
Science Department of Uneeco, spoke on behalf o 
the Director-General of his organization. A shor 
outline of the significance of the symposium was give 
by Dr. W. C. Lowdermilk, F.A.O. Adviser to th 
Government of Israel, who presided over th 

Three days were devoted to scientific sessions i 
Jerusalem, the next three days to scientiflo excursion 
in the Negev, the Coastal Plain, and Galilee, and : 
final day to further acientzflc sessions in the Instituti 
of Technology, Haifa. 
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sae e general papers were thoee by Leighly 
nited tates) on e a their Nature and 


stribution” ; Kellogg (United States) on '*Poten- 
ities and Problems of Arid Soils” ; Monod (France) 
. “Biology and Arid Regions" ; and Bagnold (Great 
itain) on “The Surface Movement of Blown Sand 
Relation to Meteorology’. Aocording to Prof. 
B. Leighly, the extent of areas with a deficient 
ater balance can be correlated with the wave- 
‘dtearn of the mean isobars at a height of 3 km. 
»»ve sea-level, Dr. D. Amiran (Israel) pomted out 
at the boundaries of semi-arid areas in Israel are 

ntinually shifting except where they are nearly 
Sool Hy Se OS REET, OF He aequi d Mus UTE 
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ellogg in his emphasis on economic and social 
otors in the utilization of arid and semi-arid soils, 
id interest in his view that in this area under- 
ing as well as over-grazing constituted a danger 
ith regard to soil erosion. 
a of the present position. of biological 
an i by Prof. Th. Monod, Dr. R. A. 
agnold on the mechanism of soil and sand 
angporb wind and explained his theory on the 
lation of the formation of sand ridges to the thermal 
ructure of the atmosphere. Prof. O. W. Thorn- 
:waite (United States) referred to some further data 
. support of Dr. Bagnold’s figures. 
Papers on climatology and meteorology in arid and 
mi-arid regions were read by Prof. P. Meigs (United 
ates), Prof. O. W. Thornthwaite (United States) 
id Mr. 8. Duvdevani (Israel). Prof. Meigs dealt 
ith the preparation of homo-climatic ma 
owed in particular a map of Israel and Jordan. 
e discussed the parameters to be used im the 
tion of these maps. Prof. Thornthwaite dealt 
M. problemn of water planning, streeming the 
yportance of assessing potential evapo-transpiration, 
te amount of which can under certam circumstances 
3» found by using phenological indications as 
sourately as by special measurements. The dis- 
ission on this - was .concerned with the 
uformity of the water-storage capacity of soils, 
rapo-transpiration from various growths, and tbe 
w of a ic measurements to ascertain 
tigation needs; for a first the nature of 
ie crop is not considered of critical importance in 
1e dew deposit on & prepared surface at various 
aghta above the ground. The deposit at stations 
m. or leas above the ground depends on the topo- 
‘aphy, the soil and the season, and particularly on 
1e water content of the uppermost layer of the soil ; 
dove & wet soil the deposit decreases upwards, above 
dry soil it first increases and then decreases. The 
1ysical meaning of these measurements was raised 
the discussion without conclusion. 
ix aue were read in the Section on Soils. Prof. 
s (Melbourne) lecture dealt with the 
lntioxuhip of physiography and climate, and with 
10 influence of former physical conditions (as found 
ae ‘fosil’ lateritic soils and sand ridges now 
ee and geomorphic features and 
atterns . The dramatically 
idden and devastating effects af locally produced 
20ds in desert areas was the main subject of Dr. 
7. O. Lowdermilk’s lecture. Prof. A. Reifenberg 
grael), in a historio survey, showed the relationship 
: the encroachment of the desert to stable social 
inditions of government. Prof. G. Aubert (France) 
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streased how soils science had applications in the 
planning of irrigation, and Prof. 8. Ravkovitz 
(Israel) dealt with the wind transport of soil material ; 
according to him the salts in the loess soils in the 
Southern Desert of Israel were probably wind-borne 
from the Dead Sea. Dr. G. Leone’s (Italy) lecture on 
the stabilization and re-vegetation of coastal dunes 
of Tripolitania introduced a discussion which stressed 
a similar state of affairs in this respect ın the whole 
Mediterranean area. 

The lectures in the Section on Biology were many- 
sided, embracing human physiology, general ecology, 
zoology and phytology, all with emphasis on desert 
environment. Dr. W. S. Ladell (Nigeria) gave a 
review on the physiology of hfe m high ambient 
temperatures which included the result of his research 
during the pest ten years. He stated that Europeans 
temporarily resident in a tropical climate learn to 
tolerate severe heat with leas discomfort than the 
local habitants. He refuted the that warm 
climates are detrimental to health and to productive 
work. He held the view that white settlers in hot 
regions had succumbed, when they had succumbed, 
to disease rather than to climatic factors. Ladell 
also discuased the physiological changes in the course 
of acclimatization to heat, the role of sweat and 
chlorine loss and of the central regulation mechaniam 
involved. He streased the point that in order to 
become scclimatized ane has to expose oneself and 
not carefully to avoid . Prof. F. 8. Boden- 
heimer (Israel) spoke on the physiology of animals ın 
arid zones with ial reference to the frequent 
occurrence of dark and black colours. * 

Prof. F. W. Went (United States) spoke about the 
"different germination mechaniams of desert planta 
which inhibit their germination at the wrong tem- 
peratures or after insufficient rains. He streased the 
role of water in the germination of desert annuals. 
When the soil was kept wet all the time no germina- 
tion occurred for many species. The reason for this 
lies in the of ination inhibitors inside 
the seeds, ich are not leached out by small amounta 
of precipitations. With too much rain not only the 
inhibitors but also a growth-promoting substance is 
leached out. The i itors are fi continuously 
as soon as the seeds are wet. Dr. H. G. Thornton 
(Great Britain) dealt with his new approach to 
microbiological research work on desert soils, and 
Prof. Oh. Killian (France) gave a description of the 
vegetation of the Chott Hodna (Algiers) and analysed 
‘its edaphic conditions. The resulta are indicator 
values of the various plant communities, particularly 
with to chemical pro Dr. B. T. 
Dickson (Australa) and Dr. P. C. Duisberg (United 
States) dealb in particular with plants in arid and 
semi-arid tones, Dickson with the Australian experi- 
gence of transplanting plante into Australia, and 
‘Duisberg with the commercial utilization of desert 
plants from North America. Afforestation in arid 
areas was the subject of Bir Harold Glover’s (Great 
Britain) lecture, which contained advice for planting, 
seeding and felling in such a way as to minimize 
the encroachment of the desert. Prof. M. Even-Ari 
en gave a short account of the water belance of 

lanta, especially their adaptation to the dry 
Els decreasing their transpiring surface. Dew 
formation and active condensation of water vapour 
out of the atmosphere possibly constitute additional 
water sources for these plants. In the discussion, 
Prof. Went pointed out that the real suction forces 
of plants are apparently much stronger than those 
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obtained by aryoscopic measurementa of osmotic 
values. 


Prof. A. Bonne (Israel) and Dr. M. Ezekiel (F.A.O.) 
presented the point of view of the economist and 
explained the importance both of economic planning 
and of general economic and statistical surveys of 
food requirementa. Prof. M. R. Huberty (F.A.O.) 
explained the structure and purpoee of the Food &nd 
Agriculture ization with special reference to ite 
activities in the fleld of ground-water studies. 

Introductory to the excurmons, Mr. P. L. O. Guy 
(Israel) gave an account of the remnants of the soil 
and water conservation service which existed in the 
Kurnub upper-catchment area during the Byzantine 
period and suggested that the site should be rebuilt 
as an i tel reserve; Mr. A. de Leeuw 
(Israel) outlined the overall irrigation scheme for 
Israel with special emphasis on the problem of water 
storage. ^ 

In the semon held in Haifa, Mr. E. W. Golding 
(Great Britain) told of recent British experience on 
the utilization of wind-power for the generation of 
electricity by windmilla of modern type, and gave a 

discussion on the economic exploitation of 

wind energy with particular reference to this region. 
The remaining papers of the last day dealt with 
bleme of ground water and water in soils. Dr. P. 
Banel (Franoe) dealt with the TARA and the 
meesurements of the flow of ground water and with 
the application of the methods of measurement which 
he and his oo-workers in Grenoble had developed. 
Dr. L. A. Richards’s (United States) papers also dealt 
largely with the technique of measurements, in this 
case with the physical properties of soils, bx ind 
as regards their power to retain water. The 'vanoe 
of such measurements to irrigation methods was 
discussed, as well as the foundations of the new 
subject of soil physics. The of Dr. A. N. 
Khosla (Indis) was read by his colleague, Dr. R. D. 
Dhir, and dealt with the relation of surface water 
and ground water in arid zones. He gave a simple 
formula which he has applied successfully to several 
catchment areas in to determine the yearly 
run-off from catchment areas. The formula is based 
on monthly: average temperatures only. In the dis- 
cussion it was pointed out that Dr. Khosla’s method 
may be oorrelated to Thornthwaite’s method of 
evapo-transpiration. Prof. L. Picard (Israel) reviewed 


the history of ground-water in igations, and Dr. 
M. G. Drouhin (Algiers) spoke on b; logical studies 
in desert i I 


regions. 

In the closing seemion Sir Ben Lockspeiser (Great 
Britain) summed up his impreasions of the conference, 
followed by a discussion to which, among others, 
Kellogg and Monod made valuable contributions. It 
appears that the main lessons to be learned from this 


symposium are as follows: (1) Desert research 
requires many disciplines, and although men of 
science usually- prefer to talk to ialista in their 
own discipline, & conferenoe of this type bringing 


together the various experte dealing with arid zones 
is valuable and should be repeated every four or five 
years. (2) In all the branches men of science are still 
struggling to clarify their ideas; m some of them 
even commonly accepted definitions and terminology 
are still lacking. Nevertheless, (3) the biggest hin- 
drance to at the present time is the lack of 
available data in branches where there is common 
agreement on which data should be assembled, and 
there are generally accepted ee for assem- 
bling them. This is true particularly for soil and 
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water studies and also for certain specialized meteo 
ological data. The members of the conferen: 
unanimously accepted the following resolutions : 

“This symposium wishes to draw the attention + 
the. Director-General of Unesco to the follow 
resolutions : 

"]. That interested Governments be invited 1 
strengthen existing research devoted to vario! 
problems of arid zones at existing national centr 
with & view to (a) encouraging fun tal researc 
and (b) the eventual creation of national bodies whe 
the practical problems of each area can be brougl 
to a focus and considered as a whole. 

“2. That the effort devoted to fleld surveys, unde 
taken to obtain the basio data on the arid zone 
should be extended and means provided for increax 
trainmg facilities for technical personnel required f 
fleld studies and operationa. 

“3. The ap casae attaches great importance 1 
the exchange of scientists and the sharing of traini 
facilities on an international basis. 

"4. The symposium appreciates the practical b 
terest and support of arid zone research and develo) 
ment of the United Nations, its Specialised Agenoi 
and of international non-governmental scientif 
organisations, and warmly supporta the recon 
mendation of the Advisory Committee on Arid Zo: 
Research that Unesco should initiate steps for tì 
preparation of & handbook to guide collection : 
basic date". 

The of the symposium will be put 
lished by the Research Council of Israel with financi 
support by Unesco. B. GOLDBSTEIN 


THE SCIENCE OF DOMESTIC 
HEATING" 


HE subject of domestic heating 18 of partioul 

interest at the present time m Great Brita 
when the quantity of coal for use m homes may wi 
have to be reduced. as a result of both the eve 
increasing demand for coal to satisfy the expandir 
power requirements of industry and the urge 
economic need to export more coal. 

Coal must continue to be the prmcipal domeet 
fuel in Britain for many years to come, the supp 
of alternative fuels being totally madequate for th 
purpose, so tbat there is every incentive to impro 
heating methods and appliances with the view : 
obtaining more heat and comfort from lees oot 
Furthermore, the greater scarcity of coal and its rigir 
cost, together with an advance of scientific techniqu 
and equipment, have given an added impetus to 
more scientific approach to the problem durir 
recent years. 

The chimney fireplace was first introduced in: 

during Norman times and was the begmnir 
of the familiar open fire of to-day. The early chimney 
were large and troublesome ; but their size was reduce 
only slowly, and it waa not until Rumford suggeste 
& narrowing of the throat of the fire, to reduce roa 
draughts and to combat down-draught, that an 
marked improvement occurred. A further reetriotio 
of the throat, with consequent additional adv&ntag 
followed upon the introduction of casb iron as 


nBummary of a Friday Discourse delivered to the Hoy 
Tosttintion on May 19.by: E e of the British Cos] UEN aa ac 
Research Association. 
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a&terial of fireplace construction; but this advance 
ras lost later when the tile surround became popular 
nd precluded the use of proper throat control. Cold 
lraughts increased again, furnishings and clothing 
iecame lighter, and comfort decreased once more. 

It is not always appreciated that, of the heat 
,vailable in coal burned in an ordinary stool-bottom 
rate in a tile surround, only some 20-25 per cent is 
mitted as useful heat ın the form of radiation. Of 
he remaining heat, up to 20 per cent passes into the 
oiekwork of the fireplace, and the rest is lost in the 
lue gases, which include smoke, and in any unburned 
uel m the ashes. If the chimney 1s on an inside wall, 
; proportion of the heat lost into the brickwork and 
n the flue gases may be regained, but the amount is 
mall because of the low temperature of the flue 
pss, caused by their admixture with exceasive air 
iawn into the unrestricted throat of the fire. 
Attempts have been made, from the seventeenth 
entury onwards, to make better use of the heat 
vhich into the brickwork of an ordinary open 
lre, usually by the design of so-called ‘convector’ 
lires, in which the fire is partially enclosed within a 
netal camng. Air circulates through the annulus so 
ormed, and 18 heated before re-entering the room. 
fodern types of convector fire are continuously 
yurning and incorporate underfloor air-control for 
he rapid revival of ‘dead’ fires. 

Although comparatively inefficient, the open coal 
iro has the redeeming feature of attractiveness, which 
a doubtless the principal reason for its retention in 
1iomes. To be fully acceptable, however, the open 
tre must provide an optimum degree of comfort 
ombined with an economical use of coal. 

Comfort may best be defined as the simulation 
idoors of the outdoor conditions on a calm, sunny 
lay in spring—namely, a source of radiation, a 
aoderate air temperature, no excessive air movement 
nd & reasonable humidity of the air. The economical 
ttainment of this degree of comfort demands that 
Teater attention be paid to existing methods of 
iouge-building. A source of radiant heat alone cannot 
ive the desired room air temperature, while purely 
onvection heating, which tends to require the main- 
enguoe of high air temperatures, leads to a high heat 
»a8 and consequent heavy fuel consumption in the 
‘ast majority of present-day British houses. This 
eat loss can only be reduced by careful insulation 
f walls, ceilings and windows, and by the exclusion 
f unnecessary draughts. Unfortunately, satisfactory 
asulation is mmpossible in most existing houses, so 
hat a compromise between solely radiant and purely 
onvective heating methods needs to be effected. 

Such compromises have been proposed for as long 
8 two hundred years, for the cheminée de Nanoy was 
a effect an o fire which provided convection 
eating also. Modern appliances still seek to provide 
&diant and convective heating, and also to reduce 
he air flow up the chimney to the acceptable figure 
f about 2,500 cu. ft./h. for average rooms and 
*cupancy. 

The many earlier proposals for better house-heating 
nay have been neglected because of a lack of proper 
eating equipment and facilities. These difficulties 
re now being removed, however, and in modern 
esearch into methods of domestic heating use 13 made 
f auch instrumenta as the integrating radiometer, the 
ontinuous-reoording balance, and the recording 
nemometer for the simultaneous measurement of the 
adiation, rate of fuel consumntion and air flow, 
espoctively. 
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The outetanding problem of domestic fires, and ono 
which will remain as long as coal 1s the chief fuel, 18 
that of reducing or eliminating smoke emission. From 
the time when coal was first used as a fucl, suggestions 
have been made for reducing smoke, many of which 
require the gmoke to pass through red hot cindors 
before ita escape. Devices of this kind undoubtedly 
reduce smoke, but are difficult to develop as & con- 
trollable home appliance. Nevertheless, the attack 
on smoke has received added impetus from the recent 
development of precise measuring equipment, such as 
the thermal precipitator which measures the rate of 
deposition of tar or soot from flue . 

The use of instruments of this type and those 
mentioned earher, together with the application of 
modern techniques, should lead to & moro rapid 
improvement in our methods of domestic heating 
which will remove many of the current eriticisms to 
which we are subjected. 


BRITISH COLONIAL TERRITORIES, 
1951-52 


HE survey "The Colonial Territories 1951-52’"*, 

which includes the usual chapter on research and 
surveys, again precedes the annual report on Colonial 
research and provides the essential background 
against which the recently published “Return of 
Schemes" made under the Colonial Development and 
Welfare Acta 1951-52 (see p. 311), and tlie annual ro- 
port, "Colonial Research, 1951-52”, still to &ppcar. 
should ba apprawed. Considerable emphasis is again 
laid, in tl general survey forming Part 1, on political 
developments, notably the new policy in Malaya, and 
the problems connected with closer association in 
Central Africa and with the coming into force of the 
new Nigerian constitution ; but, on balance, the main 
emphasis ın the survey for this year is on economic 
matters. Financial stringency, for example, and the 
need to husband funds available for research schemes 
under the Colonial Development and Welfare Acts, 
have led to a marked decline in the number and sizo 
of research schemes made during the year; but some 
£1,231,000 was disbursed on such schemos during the 
year. 

Recommendations by Colonial Governments for 
inclusion in the Colonial Research Service of more 
than sixty specialist and research poste in departmonta 
of agriculture and in veterinary services have been 
approved; some twenty new appointments were 
made on Colonial Research Service terms, and fifteen 
research studentships awarded. Nevertholeas, there 
were still 988 vacancies in the Colonial Service in spite 
of 1,396 appointments during the year, and, of theso 
vacancies, 281 wero in the educational sorvice, mainly 
for teachers of scientiflo and technical subjects and 
for primary teachers. Only 141 civil enginecrs and 
68 mechanical engineers were recruited as against 169 
and 70, respectively, during 1950, but 169 modiaal 
practitioners were recruited as against 131 for tho 
previous year. The planned expansion of the Colonial 
Geological Surveys is now almost completo, with 
an overseas staff of 180, compared with 58 in 1947. 
In this field valuable help has also been givon by 
United States and Canadian geologists, chemists and 
mining engineers under a scheme of tho Economic 
Co-operation Administration, and, besides an increase 
Pp. E140. (London: BAEO, OE) Gs, d mee (MA 8568.) 
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in the total area geologically mapped during the year, 
continued progress is reported in the investigation of 
mineral a as well as in the discovery of water 
plies growing interest of the universities in 
Colonial geology is aleo proving of practical value. 
A party of fleld surveyors, including three Americans 
recruited by Economie Co-operation Administration, 
has reconnoitred by  geodetio tion from 
eastern Uganda (near Mount Elgon) down the east 
side of Lake Victoria to Tanganyika and alao measured 
base near Kisumu. Geodetic triangulation contmued 
in Basutoland, and the Royal Air Force maintained 
ita eir-photography programme in Central and Hast 
ca. - 
In Zanzibar the work of the team investigating the. 


disease of cloves which threatened the industry with - 


extinction is showing fruitful resulta. It is now oon- 
firmed that the death of young clove trees and the 
‘die-back’ of older clove trees 18 caused by a parasitic 
fungus, and there is evidence that ‘sudden-death’ 
‘disease ia caused by another fungus. It is expected 
that methods of control wil eventually remove the 
threat to the economy of the territory, and during 
these investigations the team also determined the 
cause of a disease of coconuts. Work with systemic 
cooler at the West African Cocoa Research 

to provide a useful adjunct to the 
N trolling the 'gwolleri-ahoot' virus disease 
by cutting pm diseased trees. 

The survey gives some figures which should be kept 
m mind m considering the expenditure of £14 million 
during the year from Colonial Development and 
Welfare Funds. During the year the dollar surplus 
of the Colonial territories was 455 millions, 380 
milions of which accrued during the first half- 
year. Develo plans adopted during the year 
include the £75 million plan for the Gold Coast, which 
does not include the Volte River project, the publicly 
owned parts of which are estimated to cost a further 
£65 million with an expenditure by private enterprise 
of £40 million on the aluminium industry. In the 
Gold Coast plan, which 18 to receive £8 million from 
Colonial Develo t and Welfare’Funds, some £48 
millien coming fram local roeouroes, 17 per cent is to 
be applied directly to increasing productive capacity 
in agriculture and industry, 85 per cent to com- 
munications and 83 per cent to social services. The 
revised plan of the Kenya Government for the ten 
years ending in 1955 contemplates ture of 
£85 million compared with the previously approved 
£20 million, and here aleo emphasis is placed on 
measures designed to improve the agricultural 
ind . Develo t plans approved up to March 
31, 1952, totalled £456 milion, against which £78 
million was to come fram Colonial Development and 
Welfare Funds. 

Special attention has been given to the problems 
of mechanization of agriculture in Colonial territories, 
and the plague of the desert locust (Sohistoceroa 
gregaria) is being energetically cambated by modern 

methods in Somaliland Protectorate, 

Aden Protectorate and Kenya, which is the main 
danger area ; and to co-ordinate such campaigns with 
those of other countries, a Technical Advisory Com- 
mittee on Desert Locust Control has been set up to 
advise the United Nations Food and Agriculture 
ion. The urgency of ER the livestock 

industry has focused attention on the best methods 
of cattle breeding ; a survey of cattle-breeding policy 
and research was undertaken in the African territories 
during 1951, and the report is now under considera- 
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tion. There are now fifty flaheries officers serving o» 
m training, and a feature of the year has been the 
poros ea obtained in fish-farming m the West 

dies and in East and West Africa. Supplies to the 
Colonial territories were adversely affected during th: 
year by world ahortages, particularly of iron and stee 
semi-manufactures, non-ferrous metals and chemical: 
which contain sulphur. United Kingdom exporte o! 
semi-manufactured steel to Colonial territories coulc 
not be maintained at the 1950 level. 

With regard to education, the survey reporte tha 
almost all the buildings in the first programme of tht 
University College of the West Indies will be in um 
during this year; ab University College, Ibadan, ir 
Nigeris, three halls of remdence, the science labor 
atories, arta block and admmistration UE wil 
be occupied in October this year, and the N 
Government has granted £1-5 million for buildi 
new teachmg hospital. Conmeea began last January 
at the two new of arta, science and technology 
to be known respectively as the Kumasi College o 
Technology and the Nigerian College of Technology 
while work has started on the new buidmgs of tha 
Royal Technical College, Nairobi, which will serví 
all the British East African territories. Studies o 
educational policy and practice in West and m Eam 
and Central Africa were initiated, and the findmgs o 
the two missions are to be discussed at a conference 
later this year. An accelerated Development Plar 
for Education in the Gold Coast was published durins 
the year, and extra-mural departments Have bee 
firmly established at the University College of thi 
West Indies and at Ibadan. To meet the need fo) 
trained teachers while training institutions are bein 
built up in Malaya, the Malayan Teachers’ Training 
College, at Kirkby, near Liverpool, was opened as ı 
short-term project. Besides the 8,417 students at th: 
Colonial unrversities and university colleges, then 
were more than five thousand Colonial students ir 
Britain. 

In the health fleld, the Medical Departments of thi 
African territories are now up to establishment fo 
medical practitioners, for a few officers wit! 
special experience or qualifications such as patho 
logists, but in Malaya many vacancies remain. Thi 
training of medical auxiliaries 18 receiving higi 
priority, and the many schools for training locally 
pharmacists, laboratory assistants, radiographers anc 
physiotherapists are working to capacity. It is hope 
that the rural health centres which are being develope 
will soon be playing as important a m. the life o 
rural communities as does a hospital service in urba: 
areas. Tuberculosis is now perhaps the greatest socio 
medical problem in the Colonial territories, and effort 
to tackle this problem have been intensifled durin 
the year, including the active exploitation of B.O.G 
vaccination ; but in the absence of specific drugs o 
rapidly affective preventive measures, success i 
likely to be alow and costly. In leprosy, however 
successful treatment by the most modern drugs hs 
completely changed the outlook, and in this wor) 
missionary bodies and voluntary organirations hav 
played a conspicuous part. Malaria remains the moe 
universal menace to health, and ite complete eradica 
tion haa so far proved possible only where favourabli 
DU exist. Total elimination has been main 

in Cyprus, and ın Mauritius the incidence ba 
Vene ne Cand although Anopheles gambia has no 
succumbed so readily to the residual spraying tech 
nique which was rapidly lethal to the principa 
carrier, Anopheles funestus. Bome eight hundre 
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‘olonial student-nurses are taking general nursing, 
antal nursing or midwifery courses m the United 
Ungdom. 

A chapter on international relations, besides giving 
picture of the extent of teahnical co-operation both 
hrough the Specialized Agencies of the United 
lations and in other ways, gives & clear account of 
treat Britain’s relations with the Trasteeship Council 
nd of the reasons which led the United Kingdom to 
ppose two, and abstain from five, resolutions m the 
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discuasion by the Fourth Committee of the General 
Assembly of the report of the Committee on Informa- 
tion from Non-Self-Govermng Territories. This 18 
but a single illustration of the way in which this 
survey of Colonial territories 1s an invaluable con- 
tribution to the discusmon of Colonial affairs in 
general or to the consideration of Colonial develop- 
ment and welfare schemes, and it forms a very useful 
guide to the scientifle and technical work which is 
reported more fully elsewhere. 


NEWS and VIEWS 


araday Soclety: Prof. J. W. McBain, F.R.S. 


THe Faraday Society has elected Prof. John William 
IcBain an honorary life member. Prof. McBain has 
ield the chairs of physical chemistry in the Univer- 
iie of Bristol in Great Britam and Stanford in 
he Unrted States, and after his retirement from 
Ótanford was for a time director of the National 
Jhemical Laboratory of India. Prof. McBain’s 
ontributions to colloid science and surface chemistry 
re well known; he was the first to undertake a 
omprehensive study of the constitution of soap 
olutions, and is universally recognized aa the dis- 
overer of the ionic micelle and & pioneer of the 
cience of colloidal electrolytes. In this work he has 
wen ably asested by his wife, Mrs. M. E. Leung 
{cBain. His experimental verification of Gibba's 
dsorption equation, by ahcing off & very thin layer 
rom the surface of a solution, and comparing the 
oncentration of solute m this layer with that in 
he bulk solution, stands out as one of the boldest 
xperimental researches in physical chemistry of the 
ast quarter of & century. He was awarded the 
Javy Medal of the Royal Society in 1039. 


\ Meteor Traln 


Dr. A. R. Hoca, chief assistant at the Common- 
vealth Observatory, Mount Stromlo, Canberra, 
vrites that a spectacular meteor tram was seen 
luring the course of photometric observations at the 
Jommonwealth Observatory. The train first appeared 
n May 4 at 19h. 15m. attr. (05h. 15m. x.s.T.) 
gainst a dark sky. For a few seconds it had the 
ükenees of a comet's tai, about 5° long. This sim- 
larity soon vanished and within thirty seconds of 
ormation the train was a straight line. In a further 
ialf-minute the top third of the line apparently bent 
iorthwards & distance of about 2. Subsequent 
hanges were more gradual. Fifteen minutes after 
ormation the train was visible as a faint diffuse 
.iorse-shoe-ahaped glow centred 2 or 3? higher than 
he original train. Thirty minutes after the formation 
he area was searched with a wide-fleld telescope 
if 6-in. aperture, but no trace of the train could be 
een. The angular dimensions were estimated from 
iketches made at the tame, and reference to the 
yackground of identrfled stars. This gave the position 
X the centre of the train as near R.A. 14h. 40m. and 
Dec. 37° S. (1950). Lf it be assumed the meteor first 
ippeared st the average height of such objects 
100 km.), the train was about 20 km. long and 
listent 140 km. from the observer on a true i 
f 245°. At this point it would not have been ilum- 
a&ted by direct sunlight. The distortion of the train 
a the first half-mmute represented a component of 
notion at the 80-100 km. level of at least 480 km./hr. 


moving to the north. From the date of appearance 
and direction of the train the meteor could have bean 
a member of the Gamma Aquani shower. 


Scintillation of Stars and the Atmosphere 


A BHGANT issue of the Irish Astronomical Journal 
(1, No. 8; December 1951) contains, among others, 
& paper on ‘Scintillation and Atmospheric Seeing", 
by H. E. Butler, of Dunsink Observatory, which 
gives an exoellent account of the reasons for this 
phenomenon. The study by means of a photoelectric 
cell of the most rapid fluctuations present in the light 
from a star has been carried out at Dunsmk. The 
equipment will record fluctuations m the light 
intenmty at frequencies between 0 and more than 
1,000 o./&, and very interesting resulta are shown 
gap on & plate. Besides ite astronomical 
applications, there is also the meteorological signific- 
ance, because the amount of scintillation at any moment 
could be a measure of the amount of turbulence that 
is present at the time m the telescope beam. It has 
already been shown that considerable changes in the 
scintillation can occur with changing weather. 


Research on the Constltutlon of Alloys 


THe Constitution of Alloys Group of the British 
Iron and Steel Reesarch Association haa recently 
issued a statement dealig with the principal gapa in 
current research on alloys constitution and indicatang 
ita willingness to encourage and assist such rosearch. 
The alloys that have been insufficiently studied are 
as follows:  high-temperature materials, and, in 
particular, higher-meltmg-point alloys of Groups V 
and VI, systems containing borides, and ferrous 
alloys contammg silicidee ; ferrous alloys 1n. general, 
and, in particular, the binary alloys of iron as a basis 
for further studies of the complex equilibria involved 
in ternary and quaternary alloys, and also the 
relationship between the various carbides in alloy 
steels ; magnesium alloys, their heat treatment, and 
especially the ternary and more complex alloys; 
high-tensile brass-type materials and the complex 
bronzes ; and finally, general work on the physics of 
alloys, especially the crystal structures of inter- 
metallic phages and accurate measurement of lattice 
spacings. It should be noted that by enumcrating 
this hst of topics no implication is mtendod that 
other subjects and systema in metallurgical research 
are of lesser mterest or do not merit so much study. 
The Group would alao be glad to know of oxisting 
equilibrium diagram work which has not been 
reported to it, and of projected research programmes 
involving the constitution of alloys. Those interested . 
should communicate with the Secretary, Constitution 
of Alloys Group, British Iron and Steel Research 
Association, 1] Park Lane, London, W.1. 
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‘Huorescent Lighting In Museums 


Aw important article in the April iasue of the 
Museums Journal (reprinted from useum, 5, No. 1, 
March 1952, by permission of Unesco) by M. J. 
Genard, of the University of Lidge, on “Extreme 
Ultra-Violet Radiation from Tubular Fluorescent 
.Lampe and ita Effect on Museum Lighting”, deals 
with a subject of great interest to all those concerned 
with the preservation of objects exposed to artificial 
light. The paper opens with an admirable survey of 
tho prmerples involved in fluorescent lighting. Details 
are then given of the research work of the author and 
‘other inv ra, from which it appearg that 
radiation from tubular fluorescent lamps in the ultra- 
violet zone of the spectrum between 310 and 400 mz 
is not more injurious than the corresponding radiation 
from incandescent lamps or sunlight, as long as the 
conditions of illumination and atmosphere are 
identical. On the other hand, it is known that the 
254-mp ultra-violet radiation of mercury causes 
intense photo-chemical reaction in many materials. 
It would therefore seem probable that there is a 
region of the spectrum m this vicinity which 1s to be 
regarded as particularly dangerous. Tubular fluor- 
escent lamps emit an ultra-violet radiation extending 
as far as 280-290 my in the short wave-lengths. It 
is feared that these radiations may accelerate photo- 
chemical deterioration in view of the very marked 
deleterious action of the neighbourmg zone of the 
spectrum. Nerther sunlight nor the hght of incan- 
descent lamps contains ultra-violet elements of such. 
short wave-lengths as those found m the light of 
fluorescent lamps. It is also established that the 
continuous radiation, due to the fluorescent powders 
used in certain types of tube, sometimes extends into 
these extreme wave-lengths. It is to be feared that 
these types may be more harmful than the others. 
The transmission curves of the glass in existing 
varieties of fluorescent tube differ little one from 
another. It should, however, be possible to use glass 
which absorbs all rays below 820 mu. After a tube 
has been ın use for & thousand or so hours, the 
extreme ultra-violet radiation is approximately 
25 per cent leas. 


National Central Library : Annual Report for 1950 


Tua thirty-fifth annual report of the executive 
committee of the National Central Library covers 
the year ended February 28, 1951 (pp. 85; froni 
the Library, Malet Place, London, W.C.1; 19651). 
Building o tions for the reconstruction of the 
building in et Place commenced in Ostober 1950, 
and it was expected that the west wing and much of 
the east wing would be ready for occupation in June 
1951. The Treasury grant for the year was increased 
from £22,500 to £25,000, of which £1,000 was to 
compensate for the third stage in the discontinuance 
of the contributions from the Carnegie United 
Kingdom Trust. These, since 1916, have totalled 
£203,786, including £84,500 to, outlier hbraries and 
£41,499 to regional library systems for the oom- 
pilation of union catalogues, and the report includes 
& warm acknowledgment of the value of this generous 
support.- There has been & good from ‘all 
types of libraries to the trustees’ appeal for increased 
financial contributions, and such contributions were 
89-5 per cent higher than those from similar sources 
during 1948-49. Issues of books from or through 
the Library during the year decreased by 2,832 to 
94,220; but rur pn increased to 92,740 fram 
87,981 during 1949-50, the percentage of applications 
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handled being 65:3 as against 71-4 
during 1949-50. Issues to university libraries agair 
increased, by 5 42 per cent, to 18,479, while the call: 
on university libraries for the more specialized bool: 
and periodicals also continue to increase. Issues t< 
outlier libraries increased by 20,271, and other specia 
libraries lent a total of 1,810 books to meet specia 
needs: fourteen further libraries. were added to th 
list of outlier libraries during the year. Issues from 
the Scottish and Irish Central Libraries, however 
decreased to 12,616 and 11,959 respectively, as com. 
pared with 15,307 and 12,498 in 1049-50. A total ol 
609 libraries co-operating in the regional system anc 
the London Borough libraries inter- syste 
lent 170,879 volumes to other libraries within then 
own system and 24,865 books to libraries in othe 
regional systems or to non-regional libraries througl 
the Natonal Central Library, as compared wit 
164,152 and 21,428 in the previous year. Books lent 
through the international lending service rose fror 
994 (twenty-three countries) during 1949—50 to 1,58" 
(thirty-eight countries), and books borrowed from 
420 (nineteen countries) to 584 (nineteen countries) 
Less time was spent on cataloguing Russian bookr 
and periodicals; but 4,899,620 entries have now 
been supplied for the national Union Catalogue. 


Sclence In Latin America 


Four publications have appeared of late whiol 
chronicle contemporary scientific activities in Latir 
America. Three of them, which form part of the ver; 
comprehensive series of lista published by the Unesoc 
Science Co-operation Office for Latin America, are 
entitled as follows: ‘Venezuela, Vol. 1" BP. 131, 
and “Brazil, Vol. 8” (pp. 230) of the list of “‘ aientific 
Institutions and Scientists m Latin America’, and 
"Latin American Contribution to Scientific Progress 

, 1948-49” (pp. 50). The fourth volume. 
published "by the Ministry of Eduoation of the 
Argentine, is a “Compilation of the Bibli hies ir 
the Library of the Faculty of Agronomy Veter 
inary Science of the University of Buenos Aires” 
(pp. 30). The two publications dealing with Brazi 
and Venexuels follow the familiar pattern adopted 
for other Latin American countries (see Nature, 

165, 589 (1950) ; 166, 1059 (1950) ; 167, 972 (1951)), 
and their scope is indicated by their titles, The 
volume on chemistry is one of a number of reporte 
paidh i a mtanda] d ee eee 
the purpose of making known the Latin Arherican 
contributions to the progreas of science ; ane eee i 
English, gives abstracts of the work, grospes und 
topics, and a bibliography of papers. fourth 
work, though theoretically restricted to papers and 
books in the fleld of agriculture and veterinary 
science, liberally interprete this restriction to meer 
any publication in science and with & 
bearing on the fleld in question ; it 18 sub-divided by 
subjects, and within each subject the contents are 
listed alphabetically by author. 

Natlonal Institute of Economic and Social Research : 

Report for 1951 


Tar Netiondl Institute of Economic and Soca 
Research, which waa founded in 1938 as an mde 
pendent non roflt-making body, has as its object 
the rookgas ian af knowledge ‘of the social anc 
eoonomio conditions of contemporary society. In ite 
report for 1951 (pp. 32; from the Institute, 2 Dear 
Trench Street, Westminster, London, S.W.1; 1951), 
it is explained that the activities of the Institute are 
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ow to be directed largely to research into industrial 
ad commercial capital, and inquiries have already 
sen started into the finance of public companies 
ad the stock of capital asseta. Among previous 
earch projects now nearing completion are 
‘vestigations into trends in retail trading, con- 
imers' expenditure and behaviour during 1920-38, 
nd the location of industry. The inquiry into trends 
: retail trading traces the changing pattern of retail 
ading during the past fifty years or so. with par- 
‘cular attention to the development of multiple-ahop 
nd co-operative retailing. The project dealing with 
wation of industry was undertaken by the Institute 
n the mvitation of the Board of Trade for the 
urpose of investigating the private costa of firms 
‘hich have opened branch manufacturmg plante. 
n interrm report was presented to the Board of 
‘rade in 1950 in which the costa of the branches 
‘ere compared year by year with those of the parent 
wctories. On the basis of the work already done, rt 
: hoped to establish the cost of mobility in certain 
idustries and to assess the relative importance of 
arious location factors in these industries. 


fth Plant Breeders’ Conference 


Tue fifth Plant Breeders’ Conference under the 
aspices of the Agricultural Research Council was 
ald dunng July 24-26 at the John Innes Horti- 
iltural Institution, Bayfordbury. Prof. K. Mather 
ad Dr. E. E. Cheeaman represented the Agricultural 
esearch Council. Dr. C. D. Darlmgton was in the 
air. The scope of this year’s conference was 
idened to include not only members of the British 
lant breeding institutions but also representatives 
om the National Vegetable Research Station, 
otato Genetics Station, East Mallmg and Long 
shton Research Stations, the Scottish Horticultural 
esearch Institute, certain university departmenta 
nd commercial’ seed firma. This enlargement 
sulted in a valuable exchange of ideas between 
search workers in different flelds. The morning 
rogrammes were devoted to demonstrations of work 
uwried out by the four departmenta of the John 
ines Horticultural Institution. In all, there were 
iirty different demonstrations. 
*ogrammes consisted of papers followed by dis- 
sions. The papers were: “B for Yield", 
7 A. D. H. Bell and R. N. H. Whitehouse ; “Vanety 
sting’, by J. C. Haigh ; “Reproduction of Stocks”, 
7 F. R. Horne; ‘Aids to Plant Breeding", by 
r. J. C. Lawrence; “Aims and Alethods in Plant 
reeding", by D. Lewis. A summary of each paper 
id a full &coount of the conference will appear in 
eredity. The next conference is expected to be 
d at the Plant Breeding Division, Stormont, 
orthern Ireland, during July 6-7, 1964. 


russels Conference on Ultrasonics 


THe proceedings of the International Conference on 
ltragonics, held in Brussels during June 1951 (see 
‘ature, 168, 106; 1051), have now been published 
| book form by the Koninklijke Vlaamse Academie 
»or Wetenschappen, Letteren en Schone Kunsten van 
elgie (Brussels; 225 francs), under tho auspices of 
hich it took place. Thirty papers, divided into four 
tions, are covered in about three hundred pages: 
ropagation in fluids; absorption in electrolytes end 
ibration potentials ; propagation in liquid mixtures 
ad suspensions ; propagation in liquid helium. The 
ference thus dealt with the fundamental aspects 
‘ultrasonios in fluids, in contrast to the international 
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conference in Rome for the previous year, which was 
concerned mainly with applications in industry and 
medicine. Many of the papers in the first three 
sections at the Brussels conference were devoted to 
the theoretical or practical aspecta of ultrasonic 
absorption considered as viscous or relaxation effects, 
and some discussion took place on the validity of the 
supposition that dilatetional—as well as shear— 
viscosity playa @ pert in these phenomena. In the 
fourth section, there are a number of papers dis- 
cussing the various theories which have been put 
forward to explain the existence of ‘second sound’ in 
liquid helium II. 


Birmingham Symposlum on Analytical Chemistry 

ForrowriwG the International Congress on Ana- 
lytical Chemistry in Oxford during September 4-9, 
the Midlands Society for Analytical Chemistry 1s 
arranging a symposium on analytical chemistry, to 
be held in the Chemistry Department of the University 
of Birmingham, during September 11-12. The main 
purpose of the symposium is to give those chemists 
in the Midlands who are unable to attend the Oxford 
Congress, the opportunity of hearing papors by, and 
meeting, analytical chemists of international repute. 
Prof. Fritz Feigl, of Rio de Janeiro, will bo the 
honorary chairman. The programme on the first day 
will consist mainly of papers concerned with funds- 
mental concepts of analytical chemistry, and the 
second day will be devoted to original methods. In 
addrtion, visitors will have the opportunity of secmg 
some of the research projects being carried out in the 
Research School of Analytical Chemistry at Birming- 
ham, which is one of the a and bæt equipped 
in Europe. The registration fee for non-members of 
the Society is 10s. and for members 5s. Further 
details can be obtained from the honorary secrotary 
of the Society, W. T. Edwards, 100 Rymond Road, 
Birmingham 8. 


Internatlonal Institute of Welding: Meeting In 

Gothenburg 

Taa annual meeting of the International Institute 
of Welding will be held this year in Gothenburg during 
September 7-13. On the firat day there will be & 
meeting of the governing Council of the Institute, 
and the following four days, September 8-11, will be 
devoted to meetings of the fifteen technical Com- 
missions composed of representatives appointed by 
the societies belonging to the Institute. On the 
morning of September 12 visits will be made to ship- 
yards and other works in Gothenburg, and in tho 
afternoon four papers on ‘‘Welding in Shipbuilding” 
will be given by representatives of France, (ireat 
Britain, Sweden and the United States. The official 
programme will close with a further meeting of the 
governing council on September 13, after which thoso 
taking part will be free to join in a series of works 
visita in Stockholm, MalmS and other industrial 
centres, organized by the Swedish member socicties 
of the Institute. Further information and onrolment 
forms can be obtained from Mr. G. Parsloe, Secretary- 
General, International Institute of Welding, 2 
Buckingham Palace Gardens, London, S.W.1. 


Museums and Education: Seminar In New York 

A SEMINAR on "Museums and Education", orgen- 
ized by the United Nations Educational, Scientific 
and Cultural Organization, will be held in Brooklyn 
during September 14—October 12, under the dirootor- 
ship of Dr. Douglas A. Allan, director of the Royal 
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Scottish Museum, Edinb 
Rose, of the Broo useum, New York, as 
associate director. ior officers will deal with 
individual subjecta as follows: Dr. Torsten Althin 
(Tekniska Museet, Stockholm), science museums ; 
Dr. J. Wijenbeek (Municipal Museum, The Hague), 

art museums; and Dr. F. T. de Soura (Ministry of 
Education, Rio de Janeiro), educational organization. 
Forty-five participante representing ther respective 
countries in the United Nations will attend the 
seminar, together with fifteen expert observers, repre- 
senting interested parallel or kindred organizations. 


, with Dr. Hanna T. 


There will be opportunities for i museum and 
educational projects as far d as Washington, 
D.C. The topics for discussion will include the 


following : subjects of education in various countries 
suitable for museum treatment, and the extension of 
school and oollege curricula to utilize museum 
resources for the trammg of museum and educational 
staffs for the work under consideration; the varied 
techniques for different mental ages; con- 
tributions to the development of the handicapped ; 

the initiation of fundamental education in under- 
developed countries ; and the employment of the latest 
scientific inventions in the more advanced centres. 


Lectures on Nuclear Reactors 

A govrss of thirty lectures will bo given in the 
City and Quilds College, University of London, 
during the 1952-53 seasion by members of the 
Atomic Energy Research Establishment (Ministry of 
Supply), Harwell. Tho first group of twelve lectures 
will be concerned with slow-neutron natural uranium 
reactors, concluding with a detailed description of 
the large pile at Harwell (BEPO). Another group of 
sir lectures will deal with particular aspects of 
reactors of various types. Information will be given 
on the various poesible systems, and the problems 
involved in metallurgy, chemistry, engin heat 
transfer and physics, will be discussed. Ob ou 
on health physics will be inoluded. A group of three 
specialized oourses will include five lectures for 
mathematicians on more advanced slow- and fast- 
neutron theory; five lectures for engineers on heat 
transfer and reactor design ; and a lecture for physic- 
ista on the experimental use of & reactor, followed 
by the opportunity to take part in experiments 
involving neutron diffusion and the measurement of 
a neutron flux. At the end of the course it is hoped 
to arrange & visit to inspect the Harwell piles and 
give an opportunity for informal discussion with the 
various lecturers. All the lectures are free to studenta 
of the City and Guilds College and London inter- 
collegiate students ; for others a fee of ten gui 
to be pad to the. Clty and Goflds College, London. 
8.W.7, will be charged for the whole course, with 
reductions for those who wish to attend only a 
selected part. 


British Institution of Radio Engineers : 
1951 


Tas Britiah Institution of Radio Engineers has 
announced the following awards for 1951: Olerk 
Marwel Premium (for the most outstanding paper 
published in the Institution’s Journal durmg the 
year) to Dr. H. Paul Wiliams (formerly of A. C. 
Cossor, Ltd., and now with Fairey Aviation Co.) for 
his paper on ‘Subterranean Communication by Elec- 
trio Waves’; Heinrich Herta Premium, to R. E. 
Spencer (E.M.I. Engineering Development, Ltd.) for 
his peper on “The Detection of Pulse Signals near 


Awards for 
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the Nowe Threshold”; Louts Sterling Premium, t 
Emlyn J ones (Mullard Research Laboratory) for hi 
paper on “Scanning and E.H.T. Circuits for Wide 
Angle Picture Tubes’; Leslie MoMtchael Premium 
to R. G. Kitchenn (formerly of the Local Lines am 
Wire Broadcasting Branch of the Engineer-in-Chief’ 
Office, General Post Office) for his paper on “A 
8-Ohannel Transmitter for an tal Carrie 
Wire-Broadoasting System” ; Premium (fo 
the moet outstanding contribution to the Institution’ 
Proceedings on radio or electronic aids to aircraft 
safety), to G. E. Roberts (Decca Navigator Co 
Ltd.) for his pe Sage ans RPM RE 
of the Decca t Log"; Premium, t 
E. G. Rowe (Brimar Valve Division, Standan 
Telephones and Cables, Ltd.) for his Pere on “Tb 
Technique of Trustworthy  Valvee' President? 
Prize (awarded to the moat succeeafal candidate i 
the Gradua examination) and the Electron 
Measurements ize. (awarded to the most out 
standing candidate in Part IV, electronic measurc 
menta, of the Graduateship examination), to G. R 
Beswick (Birmetals, Lid., Quinton, Birmingham) 
Mountbatten Medal (awarded to the most succesaf. 
candidate who passed the Graduateship examinatioi 
while serving in the Armed Forces), to C. J. Whit 
(B.B.C., Daventry, and formerly of the R.A.F.). 


Announcements 


Ma. Worum E. MiLuLHR has been nominate 
preamdent-elect of the British Institution of Radi 
Engineers for 1952-53. Mr. Miller has been a membe 
of the Institution for twenty years and was electe 
& vice-president in 1948, having previously bee 
chairman of tho General Counail. He waa one of th 
original signatories to the imoorporation of th 
Theron ia in 1982. 

Tux first of the Radio Industry Council’s premium 
of 25 gumeas for technical writing, to be awarded t 
authors of technical articles deserving to be com 
mended by the industry, has been won by Mr. J. R 
Acton, of the Eriœson Research  Leboratorie 
Nottmgham, for his article on ‘The Bingle-Puls 
Dekatron", published in the February ieue c 

7 mg. The dekatron is a new typ 
of gas-filled cold-cathode ray tube now bein 
developed for use in scalers and computors. 


Mn. T. E. Goldup, a director of Mullard, Ltd., he 
been. ointed chairman of the Board of Governo: 
of the. Ministry of Supply School of Electronia 
Malvern, in suooeemion to Prof. Willis Jackson, pre 
feesor of electrical Imperial College « 
Science and Technology, Lo pim da Mr. Goldup, wh 
has had & wide ence of technical education i 
the electronica d, has been with the Mullar 
organization for more than twenty-nine, years, an 
was formerly a member of the research staff : 
the Signal School, Portsmouth. 


Erratum. In the communication entitled ‘‘8om 
Electrical Differences between Healthy and Viru 
infected Potato Tubera’”’, by O. G. Greenham «& al 
which was published in Nature of June 7, p. 978, it 
regretted that the top portion of the iltustration 
incorrect and should be as follows : 
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SCIENTIFIC CIVIL SERVICE 
PROMOTION OF INDIVIDUAL RESEARCH WORKERS 


"T is announced that, as in previous years, special 
. posta have again been created to provide for the 
romotion in the Sorentiflo Civil Service of individual 
wearch workers of exceptional merit. These pro- 
1otions, which inolude for the first time one to the 
rade of chief scientiflc officer, are effective from 
uy 1. 
Chlef Scientific Officer 


Mer. 8. B. Gatas has been at the Royal Aircraft 
wtablishment, Ministry of Supply, since 1915, where 
e has acquired & reputation as one of the leading 
authorities in Great Briten on fundamental problems 
i&erodynamues. He has been particularly concerned 
ith control problems, and the comparative ease 
rith which the modern high-speed aircraft can be 
andled by the pilot owes much to his work. " 


Deputy Chlef Scientific Officers 


Sz Doswanp Banery joined the Experimental 
iridging Establishment, now the Military Engineer- 
ag tal Establishment, Ministry of Supply, 
2 1929 and has been continuously workmg on design 
nd development of bridging equipment for the 
rmy. His most spectacular achievement is the 
ridge which beara his name, which has been found 
9 have outstanding advantages in other flelds of 
ivil engineering. 

Ds. F. E. JoNzs joined the Telecommunicationg 
tesearch Esteblhshment, Ministry of Supply, in 1940 
nd played a large part in the development of elec- 
ronic circuits used in radar equipment for the R.A.F. 
Ie has also played & prominent part in the appli- 
ation of radar techniques to the study of weather 
nd of weather forecasting. 

Dra. K. M. Sarua, director of the Plant Virus Research 
Tnit, Cambridge, of the Agricultural Research Council, 
1a noted authority ın the fleld of plant virus research. 
[e has described many new virus diseases of horti- 
altural and other planta and has investigated their 
tansmission by insects and other means; he has 
zudied the causal viruses by filtration and electron 
ucroscopy and, more recently, has greatly extended 
nowledge of the polyhedral diseases of insects. He 
; the author of & number of books on plant virus 
iseageg. 

De. R. L. M. Swag, of the Rowett Research 
nstitute, was jointly responsible with Dr. A. J. P. 
fartın for the early study and development of 
artition chromatography as an analytical procedure. 
Ie 15 also known for his structural studies on the 
ature of gramicidin, and, more recently, for his 
hemical studies of the nitrogenous compounds in 
teen leaves and micro-organisms and the influence 
f degradation of protein in the rumen on rte utiliza- 
ion by the ruminant animal. He is continuing to 
levelop physicochemical techniques, such aa eleotro- 
'horetie ultra-filtration, for the analysis of substances 
f biochemical interest. 


Senlor Princtpal Sclentific Officers 


Ms. G. BRADFIELD joined the National Physical 
zboratory in 1949 to initiate work on ultrasonics 
fter experience since 1923 in industry, the Air 
finistry and the Telecommunications Research 


Establishment, Malvern. His earlier work was con- 
cerned mainly with the deaign and development of 
radio valves and centimetre radar, including respons- 
ibilrty for the design of complex war-trme navigational 
devices. Since 1945 he has been engaged primarily 
in ultrasonic studies and is now a recognized 
authority on the subject. He is perhaps best known 
for the techniques developed for various purposes, 
Buch as flaw detection arid the determmation of 
elastic constante of crystals of isotropic and anigo- 
tropic solids over wide temperature ranges. In these 
fields the use of barium titanate as a novel piezo- 
electric material of high coupling has been explored 
and has yielded much improved devices. 

Dr. W. P. K. Finpiay, who is officer in charge of 
the Mycology Section of the Forest Producta 
Research Laboratory, 1s a graduate of the Imperial 
College of Science and Technology, London, where 
he was awarded the Edward Forbes Medal and & 
Remanet Fellowship. In 1925, on a Fellowship of 
the Empire Cotton Growing Corporation, he studied 
firat at Cambridge and later m Trinidad. In 1927 he 
jomed the Forest Products Research Laboratory and 
was associated with K. Bt. G. Oartwrght at the 
beginning of the Laboratory's systematic investiga- 
tion into fungal decay in tumber. As a result the 
technique of recognition, in the absence of fructi- 
fication, of the fungi responsible for various kinds of 
wood rot by growing them ın cultures was developed 
and has led to the sstablshment of the Wood 
Destroying Fungi Section in the National Collection 
of Fungi. He has also undertaken the mycological 
aspects of comprehensive investigations into the 


“mfluence of fungal mfection on the mechanical 


properties of wood. Dr. Findlay has been joint 
honorary secretary of the Biological Council from ite 
inception in 1945 and has also been president of the 
British Mycological Society. 

Mr. A. H. Fonb-Moonz haa served in tho Chemical 
Defence i tal Establishment of the Ministry 
of Supply since 1921. He has played a leading part 
in chemical research into methods of defence against 
chemical warfare. He is an outetending experi- 
mentalist and well known for his work on the organic 
chemistry of sulphur and phosphorus. 

Dr. M. H. Hey, of the Department of-Mineralogy, 
British Museum (Natural History), 18 & mineralogist 
and chemist of outstanding quality. His work on 
zeolites and his correlation of their properties with 
their orystal structure, and especially his study of the 
role of water m their constitution, was done between. 
1930 and 1937. He bas specialized in inorganic 
microanalysis, and it is due to him that the chemical 
composition, and therefore the crystal structure and 
content of the unit cells of many new minerals, have 
been established. In addition to his chemico- 
mumeralogical work, Dr. Hey has charge of the groat 
collection of meteorites m the Natural History 
Museum; im this work he has contributed many 
analyses of new meteorites and has just completed a 
new catalogue of the collection. He 1s the author of 
“An Index of Mineral Species and Varieties arranged 
Chemically’. 

Ma. W. R. Lanm joined the Chemical Defence 
Experimental Eatebliahment of the Mirugtry of Supply 
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in 1929. “His work has been mainly concerned with 


the physics of phemical defence probleme, in which . 
physics : 


fleld bis fundamental studies on the mechanism of 
the break-up of liquid drops and the formation of 
aerosols has contributed materially to present-day 
knowledge. His ingenious microburette for accurately 
delivering small drops of known size has now become 
& well-known instrument which is used 1n laboratories 
all over the world. 

Ds. J. G. NíAasrasamurpT, of the Safety in Mines 
Research Establishment, 1:9 a mmeralogist of inter- 
national reputation and is now on research. 
into the mineralogical aspects of pneumoconioas. 
He has been a pioneer in the application of X-ray 
diffractzon techniques to the of clay materials, 
in the apploation of new mineralogical techniques 
to the study of dusts oe for lung disease, 
and in the application of the electron microscope to 
the study of clay minerals and dusts. He has 
developed and is still developing new techniques for 
the quantitative mineralogical analysis of small dust 
samples and for the identifloation of particular 
mineral particles too small for identification with the 
optical microecope. He is a member of the Industrial 
Pulmonary Diseases’ Committee of the Medical 
Research Council and is secretary of the Sub- 
Committee on Dust. 

Dr. H. H. M. Pa joined the staff of the Research 
Department, Woolwich, now under the Ministry of 
Supply, in 1932, his early work being concerned with 
the internal ballistics of . More recently he has 
turned his attention to the study of the phenomena 
rus Gore the detonation of explosives, 
and his findings are the basis of civil defence teaching 
in connexion with the effects of blast on buildings. 

Mz. J. 8. PRESTON has been at the National Physical 
Laboratory for the past twenty-five years and was 
at first concerned with the development of photo- 
metric and radibmetric methods of measurement. 
Through his work a standard design for commercially 
produced photo-emissive cella for precision photo- 
metry has been adopted. Later his attention was 
attracted to selenium cella, and he undertook investi- 
gations into their use in physical photometry; but 
the wide divergence between the theory and their 
practical behaviour led to a detailed mvestigation 
into the fundamentals of the constitution of rectifying 
contacte. This in turn was followed by work on the 
deposition and properties of & wide variety of thin 
films, and in this connexion the most recent develop- 
ment is the discovery of the technique necessary for 
the deposition on glass of a transparent electrically 
conductmg metallic film of low resistance ; this will 
have considerable practical value, as an electric 
current i through the film will generate 
sufficient heat to prevent the cation of moisture. 
Mr. Preston was the gen secretary of the 
International Commismon on Illumination during 
1932-49. ` 

Dr. J. THOMLINBON joined the Royal Aircraft 
Establishment, Ministry of Supply, in 1939, where 
his work has been directed to the problems connected 
with the landing and take-off of aircraft from ships 
at sea and from confined spaces on land. He carried 
out the first known fundamental investigation into 
the performance of arrester gears used in deck 
landings of aircraft, and he originated and has since 
been responsible for the development of the flexible 
deck: system for landing high-speed airoraft. 

Mr. C. K. THORNHILL entered the Ministry of 
Supply in 1940 and has been attached to the Arma- 
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ment Research Establishment since 1943. Throughot 
this period he has worked with conspicuous auooe 
on mathematical problems connected with guns an 
explosions. His contributions to the field of gu 
erosion were recognized by the United Statea Gover: 
ment in 1047 by the award of the American Med: 
of Freedom. 

Mz. J. H. Wurraxme, who joined the Royal Ai 
craft Establishment, Ministry of Supply, in 1936, : 
a mechanical engineer and has made valuable bor 
ue in many fields. He became a recognize 
authority on aircraft fuel and oil systems during th 
Beoond World War aad has since been responsibl 
for the development of essential componente fc 
guided museiles. 


PHYSICAL SOCIETY 
ANNUAL GENERAL MEETING 


T the annual general meeting of the Physica 
Society, held at the Royal Institution Gu May 
20, the reporta of the Council and of the honorary 
treasurer and the accounts and balance sheet for 195. 
were presented and adopted. The officers and Counci 
for 1952-53 were slated (ees Nature, June 14, p. 995) 
At the extraordmary general meeting held immedi. 
ately prior to the annual general meeting, Profs. Ott« 
Hahn and M. T. von Lane were elected to honorary 
fellowship of the Society, and certain changes in the 
articles of association of the Society, which woulc 
make pud procedure of election of officers and Counci 
more ocratic, were agreed to be submitted to the 
Board of Trade for approval. 
During 1951, the Council reporta, the 
rose to 2,025 and the activities of the Society agair 
increased. QC le gratifying ing to note that the decline ir 
Tecent years m number of newly elected Fellow: 
has been arrested and that there have been sub 
stantial increases in both the studentship and fellow. 
ship grades. The work of the Society has been con- 
siderably hampered by rising costs of publication and 
shortage of paper, and the Council has given earneet 
consideration to the possibility of effecting economie 
a reduced bani) Eoo uds for membership of t 
& o iption for ip of the 
Society, with separate payment for all publications, 
has received considerable support and it is likely thai 
some such scheme will be adopted for operation in 


1953. Closer collaboration has effected betweer 
the Society and the Institute of Physica, and member 
now receive notice of meetings of Institute, whick 


they are invited to attend. They may also obtair 
one of the Institute's two journals at a reduoec 
iption-rate. i 

In addition to nine acience meetings held in Londor 
during the year, a two-day meeting was held ai 
University College, Southampton, and three-day 
meetings at University Oollege, Swansea, and at the 
Queen’s University, Belfast, in April a oonversezionr 
for members &nd their friends waa held in the room: 
of the Royal Society and the Royal Geographica. 
Booiety. The seventeenth Thomas Young Oration 
was delivered by Prof. W. D. Wright, who spoke on 


modern blems in oolormnetry ; the thirty-fifth 
Guthrie by Prof. N. F. tt, on the mech- 
anical pro jes of solida; and the 1951 Parsons 
Memorial by Mr. F. Twyman, on Sir Charlee 


Parsons and optical engineermg. Sir Thomas Merton 
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vas the recipient of the sixth Holweck Medal of the 
joaiété Francaise de Phymque and the Holweck Prize 
if the Physical Society ; the presentation took place 
m May 15 at the Salons de l'Université à la Sorbonne, 
Paria, when Sir Thomas delivered the Holweck 
Jiscourse on the subject of new methods of making 
liffraction gratings. Bir George Simpeon received the 
iixtn Charles Chree Medal and for his address gave 
‘eminiscances of fifty yeara work in etiam 
ind geophysics. The twenty-exghth Duddell Medal 
vas ted to Dr. A. B. Wood, who gave an 
wcount of his work on underwater acoustics, and 
ihe seventh Charles Y ernon Boys Prize to Dr. J. H. E. 
irifüths, who discussed ferro-magnetic resonance. 

Details of the actavities of the four Groups of the 
Society, the Colour, tical, Low Temperature and 
Acoustics Groups, together with a list of the numerous 
»odiea on which the Society is represented, are given 
n the annual report. In addition to science meetings, 
ihe Low Temperature Group held two major con- 
‘arencee—-the Oxford Conference on Low Tem- 
»eratures, and the Eighth International Congress of 
Refrigeration, in London. The Acoustics Group 
ook an active part in the establahment of Acustoa, 
ind algo in the general arrangemente of the Acoustica 
Jivimon of the Building Research Congress held in 
„ondon during September. 

The honorary treasurer again directs attention to 
he dependence of the financial structure of the 
Jooiety on the success of the annual exhibition, 
yhich, although it had a record attendance and was 
of high standard, nevertheleas resulted in a much 
maller financial benefit to the Society than in the 
xevious year. Thus the Soaety only just d ita 
vay during 1951, and the future outlook depends 
rry largely on the extent to which costs continue to 
ise. However, with the continued support of its 
nembers and with the suggested modifications in the 
‘orm of ee eae it is hoped that the financial 
»oaition of the Society may be made secure without 
yurtailment of publications or activities. 
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MARINE BIOLOGY IN SCOTLAND 
REPORT FOR 1950-51 


HE annual report and collected reprinta (Nos. 

87-87) of the Scottish Marine Biological Associs- 
non for the year 1950-51* have recently been pub- 
ished. A study of this volume leaves no doubt that 
she Association's Millport Laboratory is working most 
successfully and at very high pressure. The scientific 
staff now numbers nine (excluding the Director), and 
iheir researches cover many fields, including plankton 
nvestigations, & re-aurvey of the fauna of the Clyde 
3ea Area, the life-history of barnacles, the factors 
yovermng barnacle settlement and their relationghrp 
with those governing other settling organisms, the 
y tion of fishing trawls, oyster culture and marine 

logy. Of special interest and importance is the 
initiation of i ta in underwater television, 
‘or which a special grant has been obtained from the 
levelopment fund of the cH uS A new device 
‘or measuring the depth at whi is working in 
ihe gea is also being developed. ‘Already this appar- 
tug can be used to a depth of 200 m. with an accuracy 
rf + 2 per cent in continuous readmga on deck. 


* Bootilsh Manne Association. Collected Reprints, 1961 : 
Vos. 57-87. Rees Nur Btation, 1962.) 
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To improve facilities at the Station, a new two- 
story building with a reinforced concrete seawater 
tank on ita roof is being built. The masonry 
of some extra research rooms, and & new workshop 
and store are mainly completed. Reconstruction of 
the aquarmum is about to be put in hand. Certain 
administrative changes have also been made by 
which the Director of the Station acts also as Secretary 
to the Council—an arrangement that should brng 
about increased efficiency and smoother running of 
the whole establishment. 

The Ooceanographical” Laboratory at Leith now 
.comes under the administration of the Association, a 
special sub-committee of which has bean nominated 
to advise on matters of scientific policy. The pro- 
gramme of research follows two main lines—plankton 
recorder surveys and inveetigations into the relation- 
ship between the herring and ita environment during 
the Scottish summer fishery at Fraserburgh. During 
the year some thirty thousand miles of recorder 

ling was carried out, the analysis of which must 
alone be a huge undertaking. 

Until lately the Leith laboratory was administered 
by Hull University College and ita reporta published 
as Hull Bulletins of Marine Ecology. It is intended 
to continue their publication in the same format but 
under a suitably modified title such as Bulletins of 
-Marins Ecology. 

The Laboratory’s present accommodation at Leith 
and Edinburgh is unsatisfactory and inadequate ; but 
negotiations are now proceeding for the purchase of 
a property m Edinburgh which, when converted and 
equipped, will be more suitable. 


COLONIAL DEVELOPMENT AND 
WELFARE 


DETAILS OF SCHEMES FOR THE YEAR 
1951-52 


HE schemes detailed in the latest return made 
under the Colomal Development and Welfare 
Acte, covering the period April 1, 1961-March 31, 
1952*, bring the total commitments for development 
and welfare schemes under the Acta to £83,983,947, 
of which £16,038,184 is for the year in question, and 
for research schemes to £10,745,100, of which £868,851 
is for the year ended March 31,1962. Of this, £373,826 
is for agrioulture, £136,803 for medicine, £109,804. for 
social science, £70,575 for tsetse and trypanosomiasis 
research, £42,778 for insecticides research, £42,045 for 
fisheries research, £38,050 for locust control and £9,100 
for products research. There are no grants for resoarch 
fellowships, and only £1,420 for economic research, 
Of the actual research schemes, the largest are 
£97,220 for the establishment of the West African 
Institute of Social and Economic Research, covering 
capital and recurrent expenditure during July I, 
1951-March 31, 1956, £70,600 as supplementary 
provision for four and & half years for the eatabligh- 
ment of a West African Rice Research Station at 
Rokupr, Sierra Leone, and £95,000 for the estebhah- 
ment of a Veterinary Research Laboratory and 
ancillary facilities in the Federation of Malaya. Pilot 
* Colonial Development and Welfare Acts. Return of Schemes 
Beoretary of Stato for the Colonfes with the Codrut enas af Che T roban 


the Treasury 
tn the period from 1st April, 1951, to 81st March, 1952, (Omd. 
Pp. 44. (London : mx EO, Q6Í) ls. Od. net. s ye 
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schemes for the reclamation of teetee-infested land in 
Kenya, Uganda and Tanganyika are allotted £70,000 
over four years, and £88,000 over four and a half 
years 1s granted for the establishment of a Fisheries 
Research Unit at the University of Hong Kong. 
Other grants include £84,500, also over four and a 
half years, for research into the incidence of maize 
rust in West Africa, £31,500 (over the period January 
l, 1952-March 31, 1956) for physiological and bio- 
chemical research at Makerere “College, Uganda, 
£84,000 for the establishmant of a trainmg centre for 
ecologists selected for work in Colonial territories, 
£28,750 for the Anti-Locust Research Centre, and 
& supplementary £26,620 for the East African Agri- 
culture and Forestry Research Organisation for the 
year ending December 31, 1952. 

The only other grants exceeding £20,000 are : £25,000 
for hiring and ipping aircraft for disseminating 
insecticides in East ica, £23,000 for further research 
over four and & half years by Dr. O. A. Walton into 
relapsing fever in Hast Africa, £24,403 (supple 
mentary) for the Nutzition Field Station, Fajara, 
Gambia, £22,088 over four years for re-establishment 
of the Herbarium at Sandakan, North Borneo, and 
&ppointment of & botenist, and £21,000 over three 
zar for the Ecological Land Use Survey, British 

onduras. Reference should also be made to the 
grants of £19,800 for investigation, over five years, 
of seismic activity in the Windward and Leeward 
Islands, £17,600 to extend clove research at Zanzibar 
until August 31, 1953, £15,400 for experiments in 
East Africa on the dissemination of insecticides from 
fixed-wing aircraft, and £14,000 for the establishment 
of & Oolonial l of plant pathologists at the 
Commonwealth Mycological Institute. | 

Grante of particular goientiflo interest for develop- 
‘ment and welfare schemes, apart from those for 
soholarahip trainmg schemes and the like, include 
1,000 for the establishment of an Applied Nutrition 

nit at the London School of Hygiene and Tropical 
Medicine, £150,000 for a Technical College at Nairobi, 
a further £202,500 for Makerere College, £180,000 for 
£55,300 for the Geological Survey of Somaliland 
Protectorate, £21,911 for & survey of timber resources 
in Northern Rhodesia, £9,288 for the extension of the 
Government Veterinary Research Station, Marabuka, 
£52,600 for the Geological cue Department of 
Nyasaland, and £150,000 for comprehensive 
survey of the Shire Valley project. A further grant 
of £52,284 is to University College, Ibadan, Nigeria, 
and £87,700 for the development of medical and 
health services in Gambia, while of £6,784,700 for the 
revised Ten-Year Development Plan for Nigeria, 
£1,049,832 is for agriculture, £853,058 for technical 
education, £154,674 for forestry, £395,899 for leprosy 
control, £1,587,861 for medical and health, and 
£298,201 for vetermary services. £48,168 is granted 
for animal husbandry in Sierra Leone, £80,000 for 
agricultural development in Basutoland, £51,474 for 
anti-malarial works in Mauritius, £200,000 to the 
University of Hong Kong, £42,706 for meteorological 
services in South-East Asia, £55,000 for the Eastern 
Caribbean Farm Institute, £58,937 for meteorological 
services in the West Indies, £25,867 for cocos develop- 
ment in British Guiana, and various sums totalling 
£811,050 to the University College of the West Indies 
and ite teaching hospital. Grants for road develop- 
ment schemes, rural water supplies, the esteblishment 
of local broadcasting services and the like figure 
prominently among the remainder. 
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REACTIONS OF PHENYL RADICALS 
IN SOLUTION AND IN THE 
GASEOUS PHASE 


By M. T. JAQUISS and Da. M. SZWARC 
Dept. of Chemistry, University of Manchester 


HE reactions of phenyl radicals in solution have 

been extensively investigated by many workers 
A comprehensive summary of these studies has been 
presented in a monograph by Waters’. It ap 
that phenyl radicals react differently with aliphatic 
and with aromatic solvents. With the former they 
seem to undergo an stom transfer reaction; for 
example : 


n — C4H;, + Ph: +C,H,,- + Ph.H. 
OOl, + Ph- + CCl,. + Ph.Cl, 


while the reactions with aromatic solventa lead to the 
formation of substitution products. Waters? inter 
preted the course of ,this substitution reaction by 
the equation . 


Ph: + CHX — Ph.O,H,.X + H. (1) 


It is particularly interesting to note that the 
reaction of phenyl radicals with toluene leads to 
the formation of the isomeric methyl-diphenyls 
CH,.C,H,.C,H,, and that dibenzyl was never detected 
among the products of the reactaon*. “This observation 
seams to exclude the alternative interpretation of the 
reaction, namely, 

Ph: + 0,H,.CH, — Ph.H + -0,H,.0H, 
Ph: + ‘O,H,.0H, — Ph.C,H,.CH,, 


since the mequality : 


O,H,.CH,—H dissociation energy < OH,.C,H,—H 
dissociation energy 


requires that phenyl radicals should abetract prefer- 
entially the hydrogen atom from the methyl group 
rather than from the benzené ring. Such a reaction, 
however, would lead to the formation of benzyl 
radicals : 


0,H,.0H, + Ph: > O,H,.CH,: + Ph.H, (4) 


and thus dibenzyl or diphenyl-methane would be 
as producta of the reactions, contrary to 
the observations. A 

This peculiar behaviour of phenyl radicals induced 
us to investigate their reactions in the gaseous phase. 
Several sources of phenyl radicals were explored by 
using pyrolytio methods. We found that iodo- 
benzene, bromo-benzene, mercury-diphenyl, benzyl- 
benzoate, benzoyl-bromide and benzl generate phenyl 
radicals in our liy deed arrangement, wherees 
benzo-phenone &aro-benrene required for their 
decomposition temperatures higher than our experi- 
mental conditions permitted. All expermnenta were 
carried out m a flow ‘system, described in previous 
communications‘, the total bei of the 
order 10-20 mm. mercury, and the time of contact 
of the order of half & second. 

Jodo-benzene decomposes rapidly at temperatures 
of about 600° C. 'The decomposition is complicatec 
US the presence of iodine atams and molecules, anc 
therefore is not suitable for studying the reactions oi 
phenyl radicals. Neither is it convenient to um 


(2) 
(3) 
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romo-benzene as & source of phenyl radicals, ance 
1e decomposition requires rather high temperatures 
100-900? C.) and consequently 18 complicated by the 
msiderable amount of products formed by the 
xcomposition of toluene used as a carrier gas. 
The decomposition of benryl-benzoate (studied in 
ar laboratories by Mr. J. W. Taylor) seems to take 
lace according to the expression : 


Ph.CO.0.CH,.Ph + Ph.CO, + Ph.CH,:, (5) 
lowed by the rapid reaction 
Ph.CO, — Ph: + CO. 
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i the presence of toluene, phenyl radicale react 


ocording to (4), producing benzyl radicals : 
C,H,.CH, + Ph: — C4H,.CH,- + Ph.H, (4) 


nd the dimerization of the latter yields dibenzyl. 
the expermnantal resulta are given in Table 1, which 
hows that two benzyl radicals, that is, one molecule 
f dibenzyl, are produced for each molecule of 
entyl-benzoate decomposed (or for each molecule of 
arbon dioxide formed in the pyrolyms). The initial 
eoompoaition (5) accounts for half the amount of 
ibenzyl collected, whereas the second portion is 
ndoubtedly produced by reaction (4). 











TABLE 1. DIBERFYL SEPARATHD FROM BHETYLBESEOATE BY 
OHROMA'TTOGRAPHIO TEOHXIQUES 
$3 Ratio um 
T *0. 
(rn mol ) e oarbon 
074 0-448 0 407 0-91 
066 0-322 0-812 0 97 
704 0-481 0-482 1-00 
0908 0 404 0-389 0 96 
601 0 323 0 321 0:90 
687 0 208 0 339 1-16 (?) 
899 0-430 0:428 1:00 
700 0 390 0 425 1 06 
607 0 423 0 404 0-05 











m p. 51° O after a gentle pressing on a porous tile 


The decomposition of benzoyl bromide, investi- 
ated by Ladacki, Leigh and Srwaro*, appears to be 
, clean-cut reaction proceeding accordmg to the 
ollowing mechanism : 


Ph.CO.Br — Ph.CO + Br, 
allowed by the rapid reaction 
Ph.CO — Ph: + CO. 


Jnder conditions prevailing m our experiments, 
Tomine atoms react with toluene yielding hydrogen 
'romide and benzyl radicals* : 


C,H,.CH, + Br > O(,H,CH, + HBr. (0) 


Iowever, the amount of dibenzyl collected in the 
iyrolysis of benzoyl bromide exceeds that anticipated 
n the basis of reaction (6) only (see Table 2), and 
his observation indicates that phenyl radicals 
eacting with toluene produce benzyl radicals. 
foreover, benzene was detected among the producta 
if the decomposition, and this proves definitely that 
eaction (4) takes place (we are indebted to Anglo- 
ranian Oil Co. for their help in analysing toluene for 
ta benzene content). 

Pyrolysis of benzil appears to be the most con- 
renient source of phenyl radicals. The reaction takes 
laco according to the expresion : 


Ph.CO.CO.Ph — 2Ph.CO, 
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TABLE 2 
Rato of 
T *Q. Carbon Dfbenry | Melting point | dibenzyl to 
monoxide (mma ) carbon 
(m mol ) monoxide 
662 1 44 115 50-51* C 0 80 
052 1-05 0 84 50—51* C. 0 80 
617 0 65 0-40 51—5£* 0. 0 75 
638 1 68 1 20 48—50* C. 0 70 
057 1-20 0-07 49—50* C 0:81 





followed by the rapid reaotion 
Ph.CO > Ph: + CO. 


Thus, the rate of formation of phenyl radicals can be 
measured conveniently by the rate of formation of 
carbon monoxide. The investigation is simplified by 
the fact that phenyl radicals are the only reactive 
species produced initially in the system.  Dibenzyl 
was the only non-volatile product produced in the 
pyrolyms taking place in the presence of toluene, 
which proves beyond any doubt that phenyl radicals 
react with toluene according to (4). 


CHCH, + Ph: + OHOH, + Ph.H. — (4) 


The i tel resulta are given m Table 3. The 
melting points of the non-volatile products collected 
indicate that they contain more than 95 per cent of 
dibenzyl (m this connexion see algo Tables 1 and 2). 
It has been shown that & mixture contaming 95 per 
cent of dibenzyl and 5 per cent of diphenyl melts at 
46-47° C. 














TABLE 8 
Ratio of 
T *C. Carbon Dibenszyl Melting potnt | dibenzyl to 
monaride (mmol! ) i 
(mmal ) monoxide 
003 2x0 336 0 324 48-50° Q. 0 905 
593 » 0:434 0:417 49—51* C. ‘08 
000 n 0:054 0 626 40-51°O . 0 96 
728 » 0-688 0 560 48—50* C.* 094 
* After gentle pressing on parous tile 
We conclude, therefore, that, phenyl radicals 


reacting with toluene in gaseous phase and at high 
temperatures abstract hydrogen atoms from methyl 
groupe. On the other hand, the reaction in solution 
and at room temperature leads to their addition to 
benzene ring. We suggest tentatively the following 
explanation for the divergence of the behaviour of 
phenylradicals. Phenyl radicals, having one hydrogen 
atom removed from the ring, might approach suffici- 
ently close to the nucleus of an aromatic compound 
for a relatively strong n—* bond to be formed. To 
appreciate the of such a bond, let us compare 
D(CH,—OH;) with D(C,H,—C,H,). The C—O dis- 
sociation energy of the former is 83 kcal./mole, while 
we estimate the magnitude of the latter at about 
97 keal./mole. (Investigation of the pyrolysis of 
bromo-benzene carried out in our laboratories by Mr. 
D. Williams leads to D(C,H,-—Br) ~ 71 koal./mole. 
This value, m conjunction with the relevant thermo- 
chemical data, leads to D(C,H,—H) ~ 102 kcal./mole 
and D(C,H,—O,H,) ~ 99 keal./mole.) This remark- 
able increase in the C—C dissociation energy probably 
measures the strength of the r—n bond in diphenyl*. 
The formation of a x—x bond between a phenyl 
radical and an aromatic compound leads to a ‘hot’ 
complex which contains all the energy of the inter- 
action. Such a ‘hot’ complex 1s certainly unstable at 
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the high temperatures and low preasures prevailmg 
in our experiments, and thus it decomposes rapidly. 
On the other hand, in solution and at room tem- 
peratures the excess of energy might be removed by 
collisions with molecules af solvent, and thus the 
stabilized complex might survive until a collision 
with another phenyl radical would lead to the 
abstraction of hydrogen atom and completion of the 
reaction. 

The fact that the addition reaction prevails at 
room temperature indicates that ita activation 
energy is probably lower than that of the hydrogen 
abstraction reaction. Indeed, the analogy with the 
corresponding reaction of methyl radicals’ might 
duggest an activation energy of the order of 8 kcal./ 
mole for reaction (4). [March 20. 


we A. “The Chemistry of Froo Radicals” (Oxf, Unir. Prem, 


1 Waters, W. A., seo ref. 1, p. 147 and p. 149 

* Hey, D. H., of al, Research, 4, 586 (1051). 

dr Q0) Chem. Phys., 17, 431 (1049) ; Proc. Roy. Soa., A, 198, 
* Tadacki, MC, Teigh, O. H., and Bxware, M., Pres. Roy. Soc, (in the 
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"Beware, M., Nature, 181, 990 (1048). 
T Trotman Dickenson, A. D., and 8 n. W. Chom. Phys 
19, 1097 (1051); mee also J. Amer. Soe, P. b asio (1950). 
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ARCTIC AEROBIOLOGY 


FUNGI AND BACTERIA, ETC., CAUGHT IN 
THE AIR DURING FLIGHTS OVER THE 
GEOGRAPHICAL NORTH POLE 


By Pror. NICHOLAS POLUNIN* and Dr C. D. 
KELLY 


McGill University, Montreal, Canada 


MEE previous Senin have been 
concerned with material gathered by Polunin 
while flying over northern Canada in 1947, the present 
communication reports upon the result of subsequent 
flighte from central Alaska to the North Pole and 
back which he made in the followmg in the 
last instance accompanied by Kelly and 8. M. Pady. 
In the meantime, the work had been adopted as an 
extra-mural research project by the Defence Research 
Board of Canada, and it is a pleasure to express 
gratitude for the all-important governmental assist- 
ance in Canada and the United States which has thus 
been obtained and co-ordinated. These flights were 
special ones in United States Air Force B-29 (Buper- 
fortress) aircraft of the 72nd (Very Long Range) 
Reconnaissance Squadron operating out of Ladd 
A.F. Base, Fairbanks, Alaska, and in this connexion 
our warm thanks are due to the late General Dale V. 
Gaffney, Colonel Neil D. van Sickle, and Lieut.-Col. 
Charles F. Overstreet, for the unique facilities afforded 
and the splendid co-operation of all tharr offloers and 
men concerned. Thanks and appreciation are also 
due to the Royal Canadian Air Force for much 
incidental transportation and hospitality, and to the 
Defence Research Board in general and Lieut.-Col. 
a. W. Rowley and Mr. C. P. McNamara of the Arctio 
Research Section in particular, for their efficient 
handlmg of many problems involved. Without such 


* At present on leave of absence as J. B. Guggenheim Memorial 
and Research Fellow of Harvard University, Osmbesdge, Alass, 
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support and the co-operation of many other bodie 
and individuals, in Washington and Ottawa, Montrea 
and Alaska, the chance to do this work could scarcely 
have materialized. There were alao the pilote o» 
those long (and in the first case arduous) flighta, anc 
the flve or six busy navigators and radar obeerven 
who made up such a large proportion of the picke 
and trained crews of fifteen or sixteen—not t 
mention the almost equally essential ground-steffa o 
many and various categories, among whom wer 
Major Joseph J. Slack (O.C. Base Weather Detach 
ment), Captain Vaughan (operations officer), thi 

i and Intelligence personnel, and Colones 
R. R. Stewart (base ly officer). 

The first of his polar ta was made by Potunis 
on September 18-14, 1948. Planning had extende 
over much of the previous year, with the design anc 
construction of special apparatus for the purpose, anc 
been backed by active work at laboratory technique: 
by Pady and Kelly*. The apparatus, which it i 
hoped to describe and figure in more detail elsewhere? 
was required for exposure of Petri plates vertically 
against the unobstructed airstream in front of a 
aircraft travelling at high speed, with low tempera 
tures outside and possible pressurization inside 
Essentially it consisted of & steel plate replacing th: 
front large ‘Plexiglas’ window in the noee, int 
which a short piece of steel tube was welded in € 
oe ee ee ee 

in the plate that could be closed by € 
a chained door. A second steel tube, 68 cm. long 
a binds ce o uie Duda QURE Qu an 
to slide within thé sleeve; ite inside diameter was 
such that it would just take & standard (10 am 
diameter) Petri dish which rested against a blocking. 
off metal plate just behind the front end of this inne: 
tube or cylinder and was held in place by latera 
gteel clipe. e ode 
with an airtight cover to allow ing of Petr 
dishes when the inner tube was withdrawn and the 
sliding door closed. Loading was accomplished by 
pressing & sterile, unwra but still covered, Petr, 
‘plate’ mto position then removing the cover, 
after which the breech was quickly cloned, the sliding 
door opened, and the inner tube alid: forward anc 
locked in the exposing position in which the Petr. 
plate was held flat against the airstream well aheac 
of anything else on the plane. In connexion with the 
construction of this apparatus special thanks are dus 
tS Prof. J. 8. Foster, of McGill University. 

The sticky surface for ‘catching’ was a thin emea 
-of silicone grease (DC-4-ANC-128-A) on the inmde o! 
the base of the Petri dish; this particular greax 
retains ita stickiness through the remarkable tem 
perature-range of — 75° O. to more than 200? O. anc 
appears to be neutral to most biological activity 
Expert mathematical advice had indicated that we 
might expect at least 40 per cent of the particles ir 
the atmosphere to pre any air-cushion—fo: 
example, that might be b built up in front of the Petr 
plate which y far enough ahead of the nom 
to avoid its air-cushion—and oo becom: 
stuck on the silicone surface during flight. 

Practically throughout the first polar flight and t 
training and testing preliminary, plates were loadex 
and exposed for periods of up to ten minutes. Then 
on return to the laboratory, the silicone surface wa 
‘poured’ with melted agar for observation of the 
fungi and bacteria the growth and development o: 
which were able to proceed when the nutrient coverec 
the surface to which they had become attached. Ii 
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ad been established that in such arcumstanceg 
iembers of both groups can produce satisfactory 
jxlonies*, the resulta of such growing and subsequent 
ib-culturing for determination being indicated in 
1e present instance in a table‘. It should be noted 
386 throughout this article the ‘bacterial’ colonies are 
pt to molude very occasional (usually single) ones 
f non-filamentous yeasts which have a very similar 
ppearance. No Actinomycete was found. 

Whereas the counta are low and indeed often 
ithin the bounds of possible contamination, their 
rouping and the working of the controls give con- 
dence in their general validity. Thus plates that 
‘are on a wooden post 60 ft. up on a hangar 
b Ladd A.F. Base throughout the 17 hr. 25 mm. of 
1e polar flight gave 100 bacterial and 78 

»loniee m the case of an agar plate and 350 bacterial 
nd 72 fungal (of which 60 were filamentous yeasts) 
1 the case of a silicone plate which had flies sticking 
> it. Plates exposed for an hour each in the nose 
f the aeroplane very early ın the polar flight gave 13 
&oteri&l and 9 fungal ooloniee in the case of an agar 
late and 20 bacterial and no fungal colonies in the 
we of & silicone one; simular exposures for three 
ours much later in the flight gave 13 bacterial and 
fungal colonies m the case of an agar plate and 
3 bacterial and no fungal colonies in the case of & 
licone one— which that the air in the 
lane was not at all heavily loaded and that the 
licone smear afforded, at least for bacteria, a not 
ea affective method of catching and observing by 
ibsequent growth than did the very ‘general’ 
utrient agar employed. More important were the 
ading, eto., controla performed very early in, and 
»peated towards the end of, the polar flight. Each 
snaisted of three ‘exposures’ of silicone plates, 
amely : (a) a normal loading, uncovering, re-cover- 
ig, and removing of the plate in the breech without 
loving the sliding inner tube, (b) the same operation 
ith, before re-covering and removal of the plate, a 
ormal sliding of the tube momentarily up to and 
ack from the unopened front door, and (c) the same 
3 (b) except for an opening of the door and further- 
iding forward of the inner tube so that the Petri 
late was exposed for 2-3 seo. just in front of the 
»rwardmost part of the steel plate before retraction, 
oeing of the door, and re-covering and unl : 
ast after take-off for the Pole, (a) and (b) were b 

ut (c) gave 22 bacterial and 3 colonies ; much 
iter, on the homeward flight, (a) was blank, (b) gave 
oly a single bacterial colony, and (c) was blank. 
he only seriously disconcerting feature about these 
ontrols is the reading given by (o) after take-off, 
hich suggesta dire need for that scouring of the 
»rward fixed of the apparatus which was soon 
) be accompli It may be expected to have 
sen effected by the time the real exposures were 
arted many:minutes later, although an outlet of 
intaming&ted air due to pressurization may have 
»mplicated this issue. 

The main conclusion to be drawn from the results 
f this very fortuitous sampling as indicated in the 
able‘ is that, although the air above and around the 
forth Pole may tend to be practically sterile, ıt is by 
o means entirely so. Thus a few bacteria and very 
coasional yeasts appear to have been present in a 
iable condition on this occasion, especially at or 
ightly above 8,500 ft. in the vicimity of the Pole 
self. There also appeared to be a alight bacterial 
»ak' not far north of Point Barrow; but unfor- 
mately, owing to pressurization difficulties, no 
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readings could be taken in this region on the return 
journey. The relatively high bacterial counts obtained 
from the earliest exposures made over central Alaska 
were not borne out by those made farthest south on 
the return flight, although there is still & significant 
increase of colonies here (7 on 5 plates exposed for a 
total of 22 minutes) over the counts made most 
recently though at the higher altitude of around 
18,500 ft. farther north (3 on 9 plates exposed for a 
total of 31 minutes). The speedy turnover of plates 
was effected largely to give freah surfaces, because 
many rapidly became iced and it was not then realized 
that ‘catching’ could nevertheless in all probability 
still proceed, as supercooled water dropleta oocur 
rather than 10e crystals in clean air down to — 41? C.*. 

Through the kind co-operation of meteorological 
and monitoring services, we are familiar with the 
probable sources of the air-masses in which the plates 
were , on both the northward and homoward- 
bound ts. There is some suggestion of correlation 
between the air-mass sources and the biota observed, 
even if the readings are apt to be patchy. Thus, 
whereas northward to around 77° N. the exposures 
were made in air of relatively southern and favourable 
origin (in which 19 totalling 80 minutes showed 157 
colonies in spite of an almost blank ‘run’ near the 
middle), north of here the air-mass was of less favour- 
able (northern and largely frozen-up) source, and the 
next flve exposures totalling 24 minutes showed only 
2 colonies. The rise thereafter is not accounted for 
by the computed air-maas sources but may well be 
due to an extension southward to nearly the 80th 
parallel in the meridians of the ‘pole of inaccessibility’ 
of the very mixed air which tends to circulate around 
the geographical North Pole, and which on this 
occasion & to have had, in part at least, a leas 
unfavourable ori in the Canadian Arctic Archi- 
pelago. Thus we have a run of 12 exposures totalling 
44 minutes bearing 76 colonies and extending to the 
actual Pole, followed by 21 totalling 49 minutes and 
bearing only 18 oolonies—quite possibly because, 
with the exception of the first two which were lower 
(a 2-minute exposure at 3,000 ft. as the Pole was 
circled proved entirely blank), they were all exposed 
at much higher altitudes of mostly more than 18,000 
feet. Around 25,000 feet above sea-level over the 
vicinity of the North Pole, the atmosphere appeared 
to be entirely sterile. It is quite conceivable that the 
very low temperatures (at least down to — 48° C.) 
encountered at these higher latitudes and altitudes 
may have accounted for a lack of viability in some 
instances, but it is not now thought that the abiotic 
radiation effect, if any, is here as great as in temperate 
regions. Meanwhile it must be emphasized that only 
the most tentative conclusions should be drawn from 
these resulta, which are of a mere preliminary and 
largely qualitative nature. 


The second aerobiological flight over the North 
Pole took place in March 1949, the object being to 
carry farther such observations as had been made on 
the previous occasion and to compare winter with 
more-or-less setival conditions, while hoping to make 
& flight under full summer conditions at some later 
date. Meanwhile Kelly and Pady, partioularly, had 
worked at the ap tus and techniques go that this 
time it was posable to have the following three sys- 
tems in operation all together: (1) the qualitative 
‘artificial hand’ for exposing Petri plates in front of 
the nose of the aircraft as used on the previous 
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occasion, except that, instead of the general silicone 
smear, two similarly smeared microscope slides which 
could be removed for separate treatment and 
examination were stuck with of rubber cement 
side by side on the inside of the bottom of each 
plate; (2) a General Electric ‘Electrostatic Bacterial 
Air-aampler'" taking sterile Petri plates and installed 
in a faced aluminium box connected with the 
outside atmosphere by l-in. bore rubber tubes 
leading from the nose and so arranged, with the inlet 
pointing forward and the outlet turned aft, as to 
create a ‘Venturi’ effect causing a gentle flow of air 
through the box; and (8) a filter of glass-wool and 
lens-paper packed in a brass hose coup of l-in. 
inside diameter, similarly connected (in the outlet 
through a flow-meter) with the outside air by l-in. 
homng. The sampler loys an electrostatic 
field of some 6,500-7,000 volts and takes two Petri 
plates at a tme, one havmg its base positively 
charged and the other negatavely, the biota and 
other particles being precipitated on to their inside 


surfaces ; & constant volume of one cubic foot of air , 


a minute is sampled by bemg blown over the sterile 
surface, either a silicone smear or agar medium being 
used in the dishes. Each filter is made of four disks 
' of glase-wool, each disk being of four thickneases of 
the ‘wool’ as it comes from a fresh roll, cut with a 
lj-in. cork-borer and enclosed by lens-paper disks to 
prevent shearmg and to hold the spi es in, this 
stack’ being plhoed m the detachable hose coupling 
the ends of which are plugged. with cotton-wool and 
then covered with parchment paper caps for steril- 
ization and finally stormg after wrapping in & clean 
Paper towel for protection agamet dirt." 
e experience of the previous polar flight had 
that the air might be virtually sterile, as 
had winter work by Kelly and Pady over the prairies ; 
on the other hand, we now supposed that catching 
could proceed even under bad icing conditions ;- so 
instead of a large number of short exposures we 
decided to make most of them last a full hour. On 
return to the laboratory one of each pair of the nose- 


exposed slides was microscopically examined for fungi 


and the other for pollen grains, the area perused in 
each case being that of a 22 x 50 mm. oover-alip and 
the mount employed in the latter case being glycerine 
jelly containing basio fucham; the silicone-smeared 
plates from the electrostatic sampler were ‘poured’ 
with agar and the agar ones incubated directly ; the 
glase-wool and lens-paper filter plug waa removed 
with sterile forceps 
vigorously for tan~minutea with 50 o.c. of sterile 
water, 5-0.0. and 2-c.c. portions being then placed in 
Petri dishes and melted agar added before incubation 
at 25° O. and counting after five days. 

The results of an abortive mission on March 28 and 
of a succesafal polar flight on March 20 and 80 are 
indicated in another table’. All apparatus was well 
scoured by air before use, the controls and briefer ex- 
posures including various loading and other controls 
of the nature of those practised on the previous 
occasion with the artificial hand. These were entirely 
blank as regards pollen grains or allied spores, as were 
unexposed slides and several exposed for periods of 
up to seven minutes at various stages of both the 
1949 flighta, with the exception of a 7-min. exposure 
made ag we were turning in the immediate vicinity 
of the North Pole, which bad on one slide a ragweed 
or closely allied. grain and @ smut or allied 


pollen. 
spore and, on the other, two-spores apparently 
of jum. It is quite poamble that these were 
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contaminatians, but it is thought that they probebl 
represent valid observations. Four mlicone contro 
placed at intervals through the flights in the eleotr 
static oni and taken out and wrapped afk 
‘closing and opening the lid gave an average : 
2-25 colonies, whereas nmeteen proper exposure 
gave an average of 5:42 colonies. 
ing resulta there appears to be little to sa 

exoept that the air at the highest latitudes and eve 
well south may by ordinary standards be judged o 
this gho to be virtually sterile in winter—as we 
perhaps to expected in view of the great distanc 
almost any dissemmules would have to travel whe 
frozen conditions obtained and snow covered mot 
areas for 2,000 mles or more southward from th 
Pole. Nevertheless, ıt was a point worth demor 
strating in view of the very wide dissemination foun 
or postulated m other circumstances elaswhere, an 
16 is hoped that it may still be poambile later on t 
carry out a full summer repetition of this work i: 
order to determine more of the situation at tha 
season. N 

It may be noted that the electrostatio sampler an 
filters gave usually very different resulta, which wer 
in most of the present instances much higher in th 
latter case, sometimes by more than ten times, an 
that there is again same correlation between. biota ant 
air-masses, a8 can be seen by comparing the number 
given in the second table with the computed source 
and extents of the air-masses in which we were flying 
Thus whereas a ‘Jumping’ of methods and group 
gives an average of 1-49 bacterial plus fungal colonie 
per cubic foot for the March 28 ‘abort’, during whicl 
we were flying mainly in Paorfic-maritime air ‘‘witl 
trajectory over Kamchatka, east Siberia and interio 
Alaska", & annilar | ing of the colonies obtaine 
from the entire North Polo flight which was starte 
9n the following day in air of relatively unfavourable 
northern origin gives a figure of 0-496. It is inter 
esting to note that the only at all high figures wen 
obtained on the formér flight, and the only ones or 
the polar flight that really approached them wen 
either from exposures made near the beginning (wher 
we may quite likely have been flying in ar o 
relatively favourable origin) or at the very highes 
latitudes (where the air was much mixed and when 
the above-mentioned pollen grain and spores appea: 
to have been trapped). The only slide observed iz 
some weeks of searching to have two pollen grain 
upon it was exposed on the return flight from tht 
Pole about the north coast of Alaska where ther 
may have been a mixing of arr of a relatively southerr 
souroe, although this is not borne out by the bacteria 
and fungal colonies observed via the electrostatic 
sampler and filters ; however, it should be noted tha 
ita fellow waa the only slide from either flight whic 
was observed on direct microscopic examination t 
have more than two fungal spores upon it (it hac 
four), which suggests an airborne patchiness such a 
we have met before. 
1 Waters, 100, 876 (1047); 108, 370 (1948); 168, 718 (1961). 
* Sotenos, 110, 187 (1049). 
* Binoe this pe was written and finally passed for 


account of the apparatus enpioyed bas appeared 
Bot. (19, pp. 206-214, 1051). 


* Not 


requesi Polunin, 
of Harvard University, Oumbridge 38, Mass., U.B.A. 
n. Netwre, 1 021 (1 Brewer, A W. 
op E due. 164, oi 61040). Brewer, A. W. (woos) 
"OE Tabie 3 (pp: M7 be) He OMA THEE CUT: US 
1951) see ref. á (added in proof). % 
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LETTERS TO THE EDITORS 


The Editors do not hold themselves responsible 
for opinions expressed by their correspondenis. 
No notice is taken of anonymous communtoations 


Infra-Red Spectra of Coals 


Cannon and Sutherland have reported attempts to 
tain mfra-red absorption spectra of coals, first by 
amining thin slices of coal! and, secondly, by dis- 
msing the finely ground coal in ‘Nujol’ (liquid 
wefün). Using the latter technique, they found it 
as esential to grind the coal to æ particle-size of 
as than one micron before successful spectra could 
> obtained. Their examination was limited to the 
equency-region 1,000-10,000 om.. 

We have found that thin slices of ooal and dry 
Inding of coal are both unsatisfactory. Satisfactory 
»otra have been obtained by the technique of 
inding 1 gm. of coal together with 4 ml. of ‘Nujol’ 
T 18 hr. in a power-driven agate pestle and mortar. 
his suspension, in which 80 per oent of the coal 
articles were lees than 1 micron in size, was used for 
reparing & cell with a layer thickness of 0-06 mm. 
nergy transmision was low, due to scattering of 
1e indent radiation by reflexion from the particle 


repared using 
i ‘Nujol’, prepared as for coal. 
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COKING COAL. CLASS 301 


ANTHRACITE CLASS 10009 


1,300 


1,100 


900 
Wave-number (cm.~) 
Infra-red spectra of coals and pitch 


The infra-red abeorption spectra (see illustration) 
if three coals (all of ash content leas than 1 per oent) 
ind of & low melting point pitch were obtained, over 
ihe frequency-range 750-1,800 om., using & Grubb 
Parsons single-beam spectrometer. The pitch was 
nelted on a heated rock-salt window to give a 
miformly thick fllm. 

The anthracite gives a spectrum differing consider- 
sbly from those of the other two coals. It is interest- 
ng to note that organio groupings which occur in 
yiteh also occur in coal. 

No attempt has been made to assign organic 
rroupe to the absorption peaks recorded. An extengive 
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programme is in progress for the further elucidation 
of these spectra. 
R. R. GORDON 
W. N. ADAMS 
National Coal Board, G. I. JENKINS 
Central Research Establishment, 
Stoke Orchard, Glos.. June 4. 
1Qannon and Sutherland. Trews, Fered. Soc, 41, 280 (1045), 
1 Carmen and Sutherland, Waters, 158, 240 (1045). 


Nature of the Solution obtained by 
Pyridine Extraction of Coal 


Ix a recent communication on the internal surface 
of coal!, Dryden has directed attention to the 
interesting agreement between (a) the minimum 
particle-size observed by Nagelechmidt and Cart- 
wright’ in electron micrographs of films deposited 
from dilute ethylenediamine extracta from coal, 
(b) particle-sizes observed in the ultramicroscopic 
examination of similar extracte’, and (c) the order of 
particle-size concerned in the model of colloidal struc- 
ture of coal suggested by Bangham et al.*. 

The solutions obtained by the pyridine extraction 
of coal are commonly believed to be, like the ethylene- 
diamine extracts, essentially colloidal dispersions. 
Nevertheless, the average molecular weighta of the 
substances present in such solutions are only of the 
order of 500-1,400, and are inconsistent with their 
supposed colloidal nature‘. 

We have found that electron micrographs of the 
a fllms formed by the evaporation of 
diluted pyridine extracte were almost 

identical in appearance with thoee de- 

scribed by N idt and Cart- 

: wright. Examination of the particles 

E by electron diffraction gave diffuse 


in patterns only, ræembling those for 
H collodion ; and we had therefore inter- 
V. preted our electron micrographs as be- 
ry ing merely an extension to smaller 


dimensions of similar but grosser 
aggregation phenomena observable by 
optical microscopy. 

We have now further examined our 
pyridine extract solutions. Samples of 
the diluted pyridine solution of & coal 
extract (B + y fraction) and of ite 
chloroform-soluble components (y frac- 
tion) were on a glass slide and 
the solvent eliminated by rapid heating 
to 180—200? C. in a stream of nitrogen. 
The were then kept under 
a vacuum of 10-* cm. of mercury 
for about one hour. The deposits 
thus formed were oollected on ool- 
lodion, or ‘Formvar’, by stripping 
off a film cast over the deposit. The structure 
previously observed with the deposits disappeared 
as a result of this treatment. Typical electron 
micrographs are shown in Figs. 1, 2 and 3. The 
cracked portions of the films were chosen to illus- 
trate the varnish-like appearence of the deposit. 
Fig. 4 shows an intermediate stage in the deposition 
of the material, illustratmng the melting of the aggre- 
gates observed in earlier photographs. There was 
no evidenoe of the presenoe in the material of disorete 
particles. 

It would have been interesting if Nagelachmidt and 
Cartwright had made some comment on the behaviour 
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Wig. 3. AaFig.1l. Gold shadowed, 45° 
Fig. 4. Specimen as Fig. 1. Partly fused 


of their material under electron diffraction, since the 
particles aré of suitable mze for this technique with 
the H.M.8 instrument. Resolution of the particle 
structure by this means might be difficult (oompare 
the X-ray studies of soap micelles by P. A. Thiessen 
etal.*) ; but the diffraction pattern could probably be 

i ished from that of the ‘Formvar’ substrate. 


A account of the work will be published 
elsewhere. 
E. Bourr 
H. R. TEESE 


H. E. BLAYDEN 
Department of Physical Ohemistry 
and Coke Research, 
King’s College, 

Newcastle upon Tyne 1. May 15. 

! Dryden, I. G. O., Waters, 100, 260 (1052), 
* Nageischmidt, G., and Cartwright, W, J, Netwre, 180, 270 (1952). 
"Kann, L., Fua, 80, 47 (1081). 

‘Bangham, D. H., e al., Fel, 88, 231 (1049). 

‘Shaw, F., and Blayden, H. H. (to be publizhed). 


Ton Pg Sof uss Chen., 156, 447 (1931) ; 108, 453 


A Method of Measuring and Grading 
Microscopic Spherical Particles 


Taa study of iculate matter such as dust often 
entails either the measurement of the individual 
diameters of amall spherical particles viewed through 
a microscope, or the determination of the size distribu- 
tion of particles by countmg the numbers having 
diameters lying within i ranges. The con- 
ventional methods of performing these operations 
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1. y exiract: coal, 0.941. Heated to 200° 0. in nitrogen 
2. A + y extract: coal, 0.042 Heated to 200° O. in nitrogen 
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have not proved sufficiently acour 
ate for same investigations bem, 
undertaken at this Unit, and & nev 
instrument has been devised for th: 


urpoee. 

‘he prinorple of the instrumen 
consiste of producing two identuca 
coplanar images of each particle 
the centres of which are separate 
by & variable distance. The separa 
tion between the centres when th 
two mages are arranged to toual 
is equal to the diameter of th 
images. The two images can b 
formed in various ways. Th 
method described here, besides pro 
viding critical adjustment for &ocur 
ate measurement of the individua 
diameters, also allows adaptation 
for rapid grading by size of th 
particles. 

The practical arrangement con 
sista of a normal microscope optica 
system, modified by the introduc 
tion of & small mirror inclined at 45' 
to the vertical to reflect the ligh: 
beam from the objective into a hori 
zontal eyepiece. The mirror ir 
mounted by ita back face on to the 
diaphragm of a horn-type loud- 
speaker, and can be set into vibra- 
ü tion by energizmg the lo 
with tmg current of about 56 
o.[B. source of illumination is 
arranged to ‘flash’ when the mirror 
18 at the extremities of ita vibration, 
the duration of the ‘flash’ being 
short compared with the period of the vibration. 
Because of the persistence of vision, an observer look- 
ing mto the eyepiece sees two mages of each particle, 
these images BE semi-illuminated agamst a 
fully illuminated fleld. When the images overlap, ae 
in the figure, the lens-shaped area common to both 1 
completely dark and stands out in sharp contrast tc 
the rest of the images and the fleld. The instrument 
can be set critically so that the ‘lens’ just disappears. 
The separation between the images is proportional tc 
the energizing current, and & meter recording the 
current can be to show directly the 
diameter of the particle. Preliminary results guggest 
that repeated readings differ from their mean by les 
than 8 per cent for a particle 1 u in size and by lese 
than 1 per cent for a particle greater than 10 p. 





Tho following methods for gradmg the particles 
into ups eliminate the recording of each in- 
dividual value. In the first method it is padi 
that, after adjustment of the\continuously iable 
separation has been made, the energizing current is 
discriminated by amplitude and an appropriate 
counter triggered. In the second method the ener- 
gizing current is modulated by a low-frequency 
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uare wave. For odd half-cyclea of the modulating 
ve the value of the current corresponds to the 
ver limit of & size-range, and for even half-cycles 
the upper Lmıt of the range. The images of particles 
thin the size-range can be distinguished from others 
the field of view by their characteristic feature of 
erlapping dunng odd half-cycles and not over- 
;pmg during even half-cycles. The images of 
ticles smaller than the lower limit do not overlap 
wing either half-cyole, while the images of particles 
ger than the upper lmit overlap all the tme. 
switch enables each size-range with a corresponding 
unter to be selected in turn. Each tume a particle 
th the characteristic feature mentioned above is 
an, a triggering pulse (mitiated by & foot switch) 
routed to the counter appropriate to the size-range. 
V. TIMBRELL 
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Medical Research Council 
ieumokoniosis Research Unit (S. Wales), 
Llandough Hospital 
Nr. Cardiff. 
May 29. 


Interaction of Macromolecules and 
Fibrinogen 


RiokETTS! haa desorbed an interaction between 
yxtran and fibrinogen. It was therefore decided to 
vestigate the interaction of several other polymers, 
ied in transfusion therapy, with fibrinogen of human 
id bovine origm. 

Dextran fractions of intrinsic viscosities 0-41, 0-31, 
24 and 0-06, and possesaing branching factors (ratios 
‘a 1-6 glucosidic linkage to « 1-4 glucomdio linkage) 
urying from 4: 1 to 11: 1 were used. A commercial 
paration of polyvinylpyrrolidone, gum acaos in 
line, and a hydrolysed laminann fraction of 
trinsic viscosity 0:2, were also investigated. 

Solutions containing 1:5, 3-0 and 6-0 per cent of 
ie polymers in 0-9 per cent saline were each added 
» equal volumes of solutions containing 0-4, 0-8 and 
‘5 per cent of fibrinogen also in 0 9 per cent saline. 
he testa were made under the followmg conditions. 

(1) Solutions mixed at 25° C. and then placed wm a 

L ai 4? C. for 16 hr. All the dextran fractions, 
ith the exception of the one of intrinsic viscosity 
‘06, gave a precipitate. Polyvinylpyrrolidone, 
munarin and gum salme gave precapiteates of similar 
mgnitude to the dextran fractions of intrinsio 
iscosity 0-41 and 0-24. The amount of precipitate 
‘ag greater with moreasing concentrations of both 
brmdgen and polymer. _ 

(2) Solutions mized at 37° O. and then placed in an 
wubator at 87° O. for 16 hr. Only laminarin formed 
a insoluble complex at this temperature ; but when 
10 temperature of the remaining solutions was 
wered to 4? O., precipitation of the complex took 
lace with each of the other polymers. 

Dilutions of the polymers at concentrations 0-76, 
‘5 and 8 per cent were made at 37° C. m plasma. 
n aliquot was incubated at 87° C. during 8 hr. and 
nother at 4? C. during a srmilar period. No pre- 
[pitetion occurred with any polymer at' either 
smperature. However, complex formation did take 
lace in a ð cent albumin solution containing 
per cent ium citrate, 0-9 per cent saline and 
-4 per cent fibrinogen, the reaction bemg carried 
at as in method (1). This indicates that it 18 not 
ist simple solubility in citrate or albumin which 1s 
reventing the formation of the complex. The 
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dextran-flbrinogen complex was prepared on a larger 
scale and injected intravenoualy into mice at dose- 
level of 300 mgm. per kgm. of body-weight. None of 
the mice showed any untoward reaction. 

It 18 well known that dextran fractions above 4 
certain omtical molecular size, namely, 59,000, 
increase the sedimentation-rate of erythrocytes’. 
Solutions containing 1 and 2 per cent of dextran 
(intrinsio viscosity 0:31) were made in a 5 per cent 
albumin solution. Red blood cells, washed free from 
plasma with saline, were added to this solution ; the 

sedimentation-rate in the albumm— 
dextran solution was of the same order of magnitude 
as that of blood contaming a simular dextran con- 
centration. Hence the removal of flbrinogen had not 
affected the sedimentation-rate of erythrocytes. The 
electrophoretic pattern of plasma containing dextran 
is being examined to see if ıt is ble to detect any 
evidence of a soluble dextran-fibrmogen complex. 

These preliminary investigations mdicate that the 
property of forming a complex with fibrinogen 18 not 
peculiar to dextran but is also possessed by poly- 
vinylpyrrohdone, gum acacia and laminarin, and 
since the complex formed contains only approxmately 
1 per cent of the polymer in solution and 10 per cent 
of fibrinogen, 1t probably would have no pathological 


significance. 


Department of Surgery, 
University, Manchester. 
July 3. 


1Riekettz, C. R., Nature, 169, 970 (1952). 
'Thorsén, G., Acta Chur Scand , supp. 164 (1060). 


Occultation of a Radio Star 
by the Solar Corona 


Ir has been 1 that the radiation from & 
radio star might be cut off by refraction in the solar 
corona, even when the angular separation of the sun 
and the star 18 several times the angular radius of the 
viable disk (Ro). The existmg data on the coronal 
electron denaty have been used for predicting the 
effective radius of the sun for occultation on various 
frequencies'. Link* has calculated the circumstances 
of the occultation for 1952 and has also shown that 
the observed intensity of the radiation from the radio 
star should increase before the actual occultation. 
Attempts were made to observe these effecta in June 
1950 and 1951 when the radio ster in Taurus (06-01) 
passed within an angular distance of about 4-5 Ro 
from the sun’s centre, but intense sunspot radiation 
prevented any useful resulta beng obtained. 

Measurementa of the intensity of the radio star 
05-01 were agam made on frequencies of 210, 81-6 
and 38 Mo./s. during the period June 5-20, 1962; as 
in the earlier observations, interferometers of large re- 
solving power were used for reducing the amplitude 
of the record from the undisturbed sun. In addition, 
the position of the star was measured each day on 
81-5 Mo./s. 

No accurate observations were possible on 210 
Mo./s., owing to the disturbing effect of a small sun- 
spot; but rehable results were obtained on both 81:5 
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and 38 Mo./s. throughout most of the period. ' The 
resulta of e intensity measurements are shown in 


the accompanying graph. The ta on 
38 Mo./s. were leas accurate than those on 81-5 Mo./s., 
due to the limited angular discrimination of the 
aerial system. 





Posibon of the star sa 


relative to the sun at noon 








6 8 10 12 14 16 18 
June 1953 
€9—9—,. 816 Me. A. ; x—x—, 88 Mo. fs. 
Apparent intendiy of the radio star in Taurus as it near ihe sun's 
8 pessed 


It was predicted that on 38 Mo./s. a well-defined 
occultation should ocour at æ tion of about 
5-2 Ro, little effect being düenrvebló od 81-5 Mo./s. 
However, as shown by the graph, a decrease of 
amplitude of record occurred on both cies, 
even when the separation was as great as 10 The 
position measurements (which were possible c on all 
days except June 13, 14 and 15) showed no deviation 
greater than 2’ of arc. 

The observed reduction in amplitude of the records 
oould imply an actual reduction in flux density at 
the earth. On the other hand, since interferometers 
of considerable resolving power were used, it is 
possible that the reduction was due to an apparent 
increase in the angular diameter of the star. Such 
an increase in diameter might be caused by irregu- 
larities of electron density m the outer corona between 
4 and 10 Ro. The observations at 38 Mo./s. would be 
consistent with & source the apparent diameter of 
which increased from about 15’ of arc when the 

tion was 10 Ro, to about 45’ of aro at 4-5 Bo. 


separa 
On 81:5 Mo./s. the corresponding figures are 8’ 


and 25’. 

tation of these results in terms of the 
structure of the outer solar corona will be considered 
in & separate paper. 

This work was carried out as part of a programme 
of radio research at the Cavendish Laboratory, sup- 
potted by the Department of Scientific and Industrial 
Research. One of ua (F. G. B.) is indebted to the Royal 
Commission for the Exhibition of 1851 for a senior 
gtudentahip. 


K. E. Maoniy 
$ F. G. Suara 
Cavendish Laboratory, 
Cambridge. 
June 27. 


1 Machin, K. H., and Smith, Y. G., Netwre, 168, 590 (1951). 
*Link, F, Bull. Cont. An. Inst. Oreehoelosalws, 3, 6 (1962). 
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Heats of Formation of Mercury Dimethyl, 
Diethyl and Diphenyl and some 
Associated Bond Dissociation Energles 


Tun values obtained by Berthelot! for the heats o 
formation of some of the organic compounds o 
mercury have been in doubt for som: 
time. A reexamination of these com 
pounds is especially important, since thei 
heata of formation can be combined witl 
other recent thermochemical data to givi 
the mean bond energy of the C—H; 
bond and the heata of formation of variou 
alkyl and aryl halides. The values fo. 
the halides throw considerable light or 
O—halogen bond dissociation energies anc 
the C—H dissociation energy in benzene 

The problem was approached throug) 
the heat of combustion of meroury di 
methyl, diethyl and diphenyl, and u 
every case & result was obtained which 
differed appreciably from that of Berthelot 

The materials were prepared by th: 
method of Gilman? and, in the case o 
~the liquids, carefully purifled by repeater 
fractionation. The mercury diphenyl wa: 
purified by recrystallization meth 
anol. 


The liquids were distilled under higi 
vacuum into thin-walled glass capeule 
which were then sealed. The solid di 
phenyl was compressed into pellets. Com 
bustion was carried out in & stainless steel bomb 
and, sinoe incomplete combustion to the extent o 
1-2 per cent was o ed, the products of combustior 
were analysed and the calculation of resulta basec 
on the weight of carbon dioxide found. Appreciabl 
amounts of mercuric oxide were also present anc 
these were estimated and a correction made. Thr 
following values have been obtained for the heat o: 
formation of the mercury compounds : 

Qr(Hg(OH gs 1) = — 14:8 + 0-1 kcal/mole. 
IREE ee 
— 86-8 k.cal/mole, but agrees oe eae with the 
value — 14-81 + l- BE IRL facie derived 
and his co-workers, from a Aoi hee ara o 
the reactions of mercury dmnethyl with alooholk 
solutions of halogens and mercurio halides : 

QELE 1) = — 6-5 + 0-2 koal/mole. 

This again with Berthelot (— 15-7 k.cal. 
mole) but is much oloser to the Skinner‘ value o 
— 9:0 + 1-7 k.caL/mole, especially if the estimate 
error ia taken into account. 

QESH) 0) = — 71 6 + 0 3 kcal/mole. 
Berthelot’s value is — 92:1 k.cal./mole. Skinner 
quotes two values, — 67:1 +3 and — 56-5 + 
k.caL/mole, the large difference being due to oon 
siderable uncertainty as to the correct value for the 
heat of formation of phanyl bromide. The thermo. 
chemical data obtained by Skinner et al."* oan be 
combined with our values for the heat of formatior 
of the mercury compounds to give the following 
resulta : 

QKOH.Br, s) — 8 6 kcal/mole QA CHL 1) = 2-3 koal ‘mol 
y(O.HsBr, 1) = 22 1 " (OGH,L 1) = 1033  , 
Qr(O.H;Br1)-— — 16:5 „ OHL, 1).—- — 288 „n 
From these values, knowing the C—H' dissociatioz 
m the hydrocarbon, the following C—haloger 
nd-dissociation energies may be found: 
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1 view of the possible errors in the assumed data, 
e feel that the above dissociation energies are subject 
) an uncartamty of about + 2 kcal./mole. 

Butler and Polanyi? have measured the C—I 
weociation energy m phenyl iodide by means of 
yrolytic decomposition. Szwaro' has repeated this 
‘ork and obtained a higher value. Also, Srwaro and 
yilliams’ have found the C—Br dissociation energy 
1 phenyl bromide. 

From theee resulta and the heats of formation of 
aseous phenyl iodide, phenyl bromide and benzene, 
1e heat of formation of the phenyl radical and the 
—H dissociation energy m benzene may be derived. 


dissociation (CoH) D(C — H) 
in k.ogL/mole in k en! /mole ink Inole 
=a) c 55 .D ov — 670 ~~ 100 

Ph-I) > 87 Tef. 6 ~ — T om 102 
— Br) = 70 9 (ref. — 6007 102 


Finally, the measured heate of formation enable 
8 to calculate the sum of the Hg—C dissociation 
nergies in the compounds inveetigated : 

Hg — Mey) = 571 + 2 k.caL/mole 

bids - BE = dri Boami latis of error uncertain 

We should like to add that our experimental resulta 
vuld not have been extended so widely but for the 
aluable work carried out on the thermochemustry 
f these mercury compounds by Skanner and his 
o-workers in Manohester. 

A. B. CARSON 

E. M. CARSON 

B. WILMSHURST 
Jepartment of Physical Chemistry, 

University of Leeds. Feb. 22. 

Berthelot, C.R. Acad. Soi., Peru, 120, 018 (1899) 
Satire Brown, J. Amer. Chem. Soc., 51, 028 (1020), 58, 3314 
Hartley, Pritehard and Skinner Trens. Farad. Soc., 46, 1010 (1050). 
Hartley, Pritchard and BSkmner, Tress. Farad Soc, 47, 254 (1951). 
Butler and Polanyi, Treas. Farad. Soc., $9, 19 (1043). 
Bxwaro, thea (Univesity of Manchester, 1047). 
Bzwaro and Williams, J. Chem. Phys (m the press). 


Precursors of Protoporphyrin in Chlorella 


Ox the basis of studies of Chlorella mutants a 
iosynthetio chain has been formulated leading from 
Totoporphyrin through Mg protoporphyrin, Mg 
‘inyl pheoporphynn and protochlorophyll finally 
o chlorophyll’. We have recently isolated a Chlorella 
autant which promises to reveal some of the precursor 
'orphyrins pne to protoporphyrin. 

This mutant, Har, arose from an irradiation 
vith ultra-violet light of the protoporphyrin-pro- 
luezng W,B cells. The W,B-17 cells appear almost 
olourleas or pale brown. On solid medium they leak 
ut porphyrins which are more soluble than proto- 
'orphyrin and discolour the agar pink. It has been 
ound possible to grow this mutant in liquid culture 
vithout diminishing the pigment yield. Starting 
vith & colourlee medium, by the end of the week 
he medium turns a deep chocolate-brown colour due 
o the accumulation of porphyrins produced by the 
nutant. From fifteen litres of medium it is estimated 
hat a total of approximately 1-5 gm. of porphyrins 
8 produced. ! 

i studies of the porphyrins from this 
nutant indicate that it consists of a number of com- 
nente. From the Ry values of the paper chromato- 
‘rams? it is concluded that there are present, m this 
nixture, porphyrins containing 2, 8, 4, 5 and possibly 
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B carboxyls. The fraction contaunmg two carboxyl 
groups per molecule represents most of the porphyrin 
produced: it oonamte of protoporphyrin and two 
additional main porphyrm components. One of these 
main componenta may be an mmmediate precursor of 
protoporphyrin ainoe its absorption spectrum indicates 
that it contains one vinyl group ın contrast to the two 
vinyl groups of protoporphyrin. 

In the past, workers who have attempted a study 
of porphyrin precursors have been limitod in material 
primarily to the porphyrins excreted by patienta 
with some metabolio lesion ın their porphyrm meta- 
bolem. Such studies have been difficult because the 
disease is rare, the isolation of the pigments tedious 
and the yields amall. This new mutant now makes 
available unlimited quantities of several of tho proto- 
porphyrin -precursors. It is hoped that studies on 
this alga will not only provide information on the 
important biosynthetic chain of heme and chlorophyll 
but also may eventually contribute to an under- 
standing of porphyrinuric diseases in man. 

LAWRENCE BoGonap* 
B. GRaNICK 
Rockefeller Institute for Medical Research, 
New York City. Feb. 20. 
* Arok Fellow in the Natural Selenoes of the National Research 


1 Granick, 8. Ama. Res. Pleat Paymol, 8. 115 (1051). 
* Dr ECCO H., and Rimington, C., Scand. J, Cha. Lab. Irieg , 


Structure of Lanostenol 

RECENTLY, the molecular structure of lanostadienol 
(lanostero!), C4,H440, an important ‘triterpenoid’ oon- 
statuent of wool-wax, has been studied intensively. 
Ruzicka e£ aj. and Barton, MeGhie e£ al! have 

three possible formuls and, congidoring the 
evidence available, were unable to decide between 
them. Earlier, we had an X-ray structure 
analysis to provide unequivocal proof of the molocular 
structure of lanostadienol. This investigation has 
provided, in addition, a complete description of the 
stereochemistry of the molecule, avoiding the com- 
plex orthodox methods of stereochemistry. From 
earlier work, lanostadienol is known to contain four 
rings, one inert double-bond and one active double 
bond m the termmal tsopropylidene group of tho long 
side-chain. Hydrogenation of the active double-bond 
yields lanostenol, and the iodoacetate of this com- 
pound? waa selected as a suitable ‘heavy-atom’ de- 
Tivatave for the structure analysis. 

The crystals of lanostenol iodoacetate, C,4H4304 I, 
aro orthorhombio, the spaoe group being P2,2,2;. 
There are four molecules in the unit-cell of dimen- 
gions. a = 7:6, b = 10 9, c = 38:6 A. The z, y and 
z parameters of the iodine atoms were determined 
from Patterson F* syntheses of the projections along 
‘the a and b axes. The first Fourier syntheses, p (Oys) 
and p (z0s) were computed with the majority of 
signs fixed by the contributions of the 1odine atoms, 
and from these electron-density distributiona the 
general disposition of the molecule in the unit cell 
was evident. Due to the existence of falso peaks 
adjacent to the iodme atoms, the utie! difficulty 
in Bolvmg the structure was the location of the 
acetate group. However, after testing various mole- 
cular models, the detailed configuration of the molo- 
cule was achieved, refinement proceeding by success- 
ive Fourrr syntheses until the reliability factors, 


LT 721, wore reduced to 32 and 26 per cent 
-— 0 
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for the Oki and AO} seta of re- 
flexions respectively. A section of 
the electron-denmty distribution 
projected on the bo plane and 
selected to digplay one com- 
plete molecule is shown in Fig. 
la. The corresponding diagram 
of the molecule is given in 
Fig. 1,0. The b axs projection 
(not shown here) provides a rela- 
tively clear picture of the molecule viewed approx- 
imately side-on to its main length. The combined. 
information ın the two projections provides a 
precise determination of the molecular structure and 
of lanostenol. 

The formal representation of the chemical structure 
of lanostenol is given in Fig. 2, the ring skeleton 
consistmg of three six-membered rings and one five- 
membered ring fused in & manner similar to that 
observed in cholesterol. The rings A/B and O/D are 
irans-fused, with the presence of the inert double- 
bond at O(9)-C(10) deduced from the distortion of 
the B/O ring system apparent in Fig. l,a. Due to 
the presence of the double-bond at C(8)-O(10) the 
ring system B/O should be symmetrical; but the 
fasion of the five-membered ring D to the six- 
membered ring O distorts the latter (seo Figs. l,a 
and b). The gem-dimethyl group OC(18), C(19) is 
attached to O(1), while single angular methyl groupe 
C(20), O(21) and C(22) are attached to C(5), C(18) 
and OC(14) respectively. The iso-octane chain is 
attached by C(23) to O(17) of ring D. 

The molecular structure, determined by this 
method, is in agreement with the partial formula of 
MoGhie et al.‘ and Barton e£ al.* for the ring system 





cud ERE of iu earls 


Corresponding diagram 
)—0(10) 1a shown 


of the molecule, The Bhrbond at (i9 QU) i b ana 
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Fig. 2 Formal representation of the molecule 


A/B/O and their associated methyl groups, but di 
proves their suggestion that ring D is six-membere 
In & series of papers’ on chemical and spectn 
Photometric studies, Ruzicka « al. gave structun 
evidence which agrees with that of Barton et ai.* an 
McGhie e al.‘ regarding bed a of the molecule u 
to ring O ; in addition, they determined the structu 
of the long side-chain’. In their latest publication 
Ruzicka e$ al. have proposed a structural formul 
in whioh ring D is five-membered ; but there are thre 
le molecular structures, depending on wheth: 
(28) 18 Imked to LE O(16) or O(17). Barton et al 
have obtamed porting evidence for the bam 
correctness of Ruzicka’ s! structure ; but, on the bas 
of the 'isoprene' rule, they select the point of attact 
. ment of C(23) as C(15) or O18). From our analysis, ` 
has been made clear that the point of Imkage is O(17 
The structural formula for lanostenol aid b 
fitted to the ‘iso ' rule which normally applie 
to triterpenes. is of interest in this connexio 
that this compound oo-existe with cholesterol m woo 
wax and with ergosterol in . The question then 
fore arises as to whether 1 and the Yelate 
compounds with the same cerbon skeleton, lanc 
stedienol, agnostadienol and agnostetrienol, ahoul 
be considered triterpenee or trimethylated sterols. 
A more detailed report of the structure analysi 
and of the stereochemistry of the molecule will b 
given at a later date. ~ 
. R. G. CuzTIB 
J. FRIDRIOHBONB 
A. MoL. MATHESON 
Organic and 
Chemical Physics Sections, 
Divimon of Industrial Chemistry, 
Commonwealth Scientific and 
Industrial Research Organization, 
Melbourne. 
May 21. 
t Vose, W., Guenthard, He-H, Jeger, O., and Rurtoka, L, Hel 
Ohim. Acta, 85, 66 (1062). 
EU Pea Eb, UTA REE 
Indust., ise? (1961). 
pclae aaa J. Chem. Soe,, 1017 (1060). 
1 Cavalla, J. F., MoGhle, J. F., and Pradhan, M. K. J. Chem. Sax 


3142 (1961). 
s E ote ne J. Chom. Sx 
Gier Montavon, M., Gu and Rureok 


Te, Hei. chien. Acta, 33, 1803 ( Eh EN HUGE 
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' Voser, W. 4, Joger, O., and Ruxicka, L., Helv. Chi 
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Steric Effect of the tert.-Butyl Group 
WHBEN- tert.-butylbenzene is mono-nitrated th 
main product is the para isomer; but toluene give 
largely the ortho'-*. Again, when p-tert.-butyltoluene ı 
dmitrated, 4-teri.-butyl-2 : 6-dmitrotoluene is formed: 
Substitution ortho to the tert.-butyl group is clear], 

hindered by the sterio effect of this large group’. 
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On dmitratıon of tert.-butylbenrene with fuming 
tric acid’ or warm mixed acid‘, the product is 
: 4-dinitro+ert.-butylbenzene. Still further nitration 
ves a trmitro product of unknown orientation’. 
; ig possible from what follows that this may not 
» 2:4: 64en1.-butyIbenrene. 

It has now been observed that o-ert.-butylbenzoic 
Xd oen readily be nitrated with nitric acid to give 
tort.-butyl-S-nitrobenzoic acid (I) as colourleas 
sedies (m.p. 170° C.); but further nitration of this 
sid or its ethyl ester with fuming nitric acid cannot 
» acoamplished, nor is bromination by the powerful 
iethod of Derbyshire and Waters’ effective. 

It is clear that in (I) and probably also in 2: 4 
intittro-tert.-butylbenzene there is conmderable resist- 
10e to the entry ortho to the tert.-butyl group of a 
wond substituent. No such diffloulty oocurs with 
1e methyl group, for o-toluio acid on nitration gives 
mixture of the 8- and & mono-nitro products, 
‘ther of which on further nitration yields 3: 5-di- 
itro-2-toluic acid (II)*. Nor ig 2: 6-subetitution 
round the ethyl group difficult, for it has been noted 
rat 2: 4-dinitiootbslDenscte is amoothly brominated 
y the Derbyshire and Waters method to gi 
-bromo : 6-dinitroethyIbenzene (III) as a golden: 
ellow oil (b.p. 190° C. at 15 mm.). 


OOOH COOH C.H, 
(OHy)s 3 OW 
o Os 
O: 
(D qn (aT 
(x) 3 
A 
c H 
P iin n 
CH, (sz) 


w) 
av) 


It is scarcely to be expected that, if one group can 
nter ortho to the tert.-butyl group, another of roughly 
qual sire cannot enter the second ortho position. 
"he deactivating effect of the first group can scarcely 
ie very important, for it has bean pointed out that 
itro’ and probably oarboryl:* next to large groupe 
re not coplanar with the ring and therefore will 
xert much smaller electramario effects. 

cT of the teri.-butyl group is im- 
lied. ing of the Cara bond comes first to 
nind, but a more likely explanation is possible if 
he tert.-butyl group is likened to a 'blown-out' 
mnbrella. The ortho group (A in IV) will fit nicely 
tween two spokes of the umbrella (methyl gro 
: and y) but the third spoke (methyl group s) 
yroject towards the other ortho position, so inbibitmg 
ffectively the entry of & second ortho substituent. 


Methyl, of course, has the same shape as tert.-butyl, 


Jut is obviously too small to block the second ortho 
»oaition. E 

Insufficient is known about the transition state in 
iromatic electrophilic substitution to say whether 
ihe projecting methyl group acta by preventing the 
wtho hydrogen atom from taking up the position’ 
‘or ejection or by blocking the approach of the 
tttacking cation. 


NATURE 


323 


A fuller description of the new compounds men- 
tioned, er with others, will be given elsewhere. 
One of us (F. H. C. 8.) 18 indebted to the Ministry of 
Eduoation for Northern Ireland for a grant. 
MALCOLM CRAWFORD 
F. H: C. STAWART 
College of Technology, ' 

Belfast. Feb. 28. 


Ee L. and Brown, H. C., J. Amer. Chom. Soc., 78, 5605 
a H B. D., Jones, M. H., and Peeling; M. G., Nature, 
Colb. abt (1962). 


? Oral, D.; J. Amer. Chew. Soc., 57, 195 (1935). 
1 Brady, O. In, and Lahtrl, J. K., J. Okew. Soc, 1064 (104). 
. 1610 (1894). 
‘Du Toit Malherbe, D. F., Ber, 8$, 321 (1919). 
1 Derbyshire, D. HL, and Waters, W. A. J. hem. Soc., 573 (1960). 
P 1B6, 283 (187), | Jacobsen, O., 
19gb (1863). van Srbeepenssel, L, 
* Baddeley, G., Nafwre, 144, 444 (1039). 
1$ Orawford, M., and Stewart, F. A. C. (unpublished results). 


Mollusc Control and Fish-Farming in 
i Central Africa 


Ix Africe, flah-ponds and other waters may easily 
become infested wıth large numbers of different 
snails, including the intermediate hosts of bilharzia’. 

This problem is always kept in mmd’, as well as 
the objections of medical people and others against 
large-scale fish-farmmg over wide areas; but m 
many places fish-farming is the only possibility of pro- 
viding the natives with animal proteins. Mollusc con- 


-trol must therefore be worked out without inter- 


ference with the production of fish, and such methods 
as the use of molluscicidea (copper salts and other 
antibiotics) have to be avoided’. There remains 
biological control; but this also has ita diffigulties. 
There is the possibility of using birds, for example, 
ducks‘, or amphibians; but fishes only will be 
dealt with here. 

Many molluse-eating fishes are already known 
in Africa, for example, Astatoreochromes alluaudi, 
Synodontia sp.*, Clorias gariepinus', etc.; but they 
are not yet used in ponds so their practical value 
remains uncertain. 

Work done at this station on a local cichlid, 
Serranochroms sp. (presumably S. maorocephala), has 
given valuable information on snail contro]. Although 
the study of the feeding habita of this fish is not 
yet campleted, the data already obtained are worth 
considering. 

In rivers, this flah eats, among other organisms, 
different species of mails (58 cent of thirty-five 
fishes examined). Since the shells are brokep, it is 
often difficult to determine exactly which are the 

jeg involved; but we have been able to recognize 
orbids, Ancylids and Melaniidm. 

This fish eats the different sails that we have 
found in the rivers from where our specimens were 
taken. The only exception is the large Lantstes, 
which 13 not known as a bilharzia host. 

In ponds, the feeding habits of Serranochromis are 
slightly different. It eete more mollusca than it does 
in rivers: out of fifty flshes examined, 72 per cent 
have fed on anails, principally Biomphalaria and 
Limmoa. 

A pond of about 0-1 acre, densely populated with 
Physopsis and Bt ia, was stocked with S. 
macrocephala. During the first month 87 per cent of 
the fish captured had eaten snails ; after two months, 
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this percentage had fallen to 44. A complete drying 
of the pond aftér three months did not reveal the 
existence of any amall anails. The fact that some big 
Ph specimens survived was probably in 
relation with the small sire of the fish (+ 14 cm.). 
In a spawning pond with big breeders all snails had 
disappeared. Since this fish does not feed exclusively 
on snails, the complete disappearance of the latter 
does not harm his growth. Insect larve, crustaceans, 
other fishes, tadpoles, worms, eto., are eaten in 
different proportions. 

In our ponds Serranochrom4s has already success- 
fully spawned and we have many data about b 
habite, growth, resigtance to manipulation, etc. We 
hope to have enough fingerlings before the end of the 
year to start distribution. 

It may be added that this fish is a good sporting- 
fish and very palatable. 

A few other species of fishes feeding on mails and 
mussels were studied at the same time. Among other 
siluroids we should like to mention Chrystohtys 


. mabus which, in its natural environment, feeds 


on molluscs. Curiously enough, even the thin shells 
of Mutela remain broken all through the digestive 
traot. Ohrysichiys mabust seams to be important for 
mollusc control in large permanent waters. 

A. F. Da Bont 

M. J. Da Bont Hress ' 
Station de Recherches Piscicoles, 
Elisabethville, Belgian Congo. 

Feb. 21. 

Monter re aul Moswiot aco (E. K. Lew!s, 
* De Bont, A. F., “2° Rapport annuel de l'TRBAO, 1949" (1980). 
* Hasier, A. D., Trans. Wis. Aonad. Sov, 39, 97 (1949). 
4 . A, and Bequaert, J., Bull, Amer. Mus. Wet. Hist, 58 
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Change in the Composition of the Bottom 
e of the er Bank Area 


F.M-Davi8! has shown that, during the quantitative 
bottom investigations carried out with the Petersen 
grab over the Dogger Bank area of the North Sea 
during 1921-23, there was a pronounced dommanoe 
of the bivalves Sptsula subtruncaia (da Costa) and 
Mactra corallina (L.). 

The Danish Commission for and Sea 
Investigations in May 1950 and 1951 undertook a 
similar mvestigation in the aree with the research 
veasel Dona, comprising about two hundred samples 
taken with the 0-2 sq. m. van Veen and Petersen 
grabs. It was found that-the above-mentioned species 
had decreased considerably in number as compared 
with the previous investigations. It also appeared 
that most other species recorded by Davis had 
increased in number. 

Below, the finds made by Davis during voyage 48 
(60 sq. m. of samples with the 0-2 sq. m. Petersen 
grab m October 1922), covering the central and 
western parte of the bank, are compared with the 
samples taken m May 1951 in the same area (11 sq. m. 
of samples with the 0-2 sq. m. van Veen and Petersen 
grabs). The difference in season of the year between 
the two investigations may be of same importance. 
However, during Davis’s investigations the general 
RE AN A Tis Ge ari 

with the seasons. The number per sq. m. 
of Gf kn Tani of different systematic groups is shown 
in the accompanying table. 
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The total number of animals per sq. m. has dı 
creased by one-third, though species other tha 
Spisula subiruncata and Mactra corallina have, o 
A average, márodsed thew narobe aboar ten koba 
This may be due to the presence of a greater amour 
of O-group animals of gummer-spawning species 1 
the autumn investigation than in the spring mvest 
gation. (No marked differance in the efficiency of th 
two kinds of grabe was found.) 

In 1051 the fo following five speaies were the mos 
numerous m the area (unbracketed : number per aq. rt 
in 1951; bracketed : -number per sq. m. in 1022) : 

Telkna fabula Gmelin 22 (0 
Ophetia Henacina Rathko 14 23) 
albida Forbes 11 (0.8 
Fone nordmannd Malmgren ^ ? 03 
—  (Ampkupoda not yet determined), 

Eons nordmanni was not recorded by Davis, bu 
may have been with Goniada maoulat 
Ørsted. (Davis's voy. No. 48: 0-3; pres. inv. 2-9 pe 
sq. m.). However, some other species, which ar 
now present in fairly large quantities, were no 
found during Davis's voyage 48: 

Frokincopemes yurilus (O. F. Muller) 0 

Binoe S. subtruncaia and M. corallina, which hav 
decreased in number, represent a southern fauna 
element of the North Sea, the unusually cold winter 
of 1840-42 and especially 1947 may have influence 
their occurrence. However, the catastrophic affeo 
of severe winters on stocks of marine animals wit] 
& pelagic larval development will normally soon b 
counteracted by a heavy spat-fall of the same species 
since the amount of larvæ produced by the reduce 
parental stook is sufficient for a quick renewal o 


the population’. In 1950 and 1951 the 
of the specimens of S. duod rage 


were obviously very old. This indicates a failure o 
spat-fall during the later years, showing an interferin, 
of factors other than the effect of severe winters. 
What brought about the changed composition o 
the fauna is still an unsolved question because w 
know very little of the stability of marine anime 
communities. In fact, it ia not known whether th 
difference observed between tho composition of th 
fauna during the two periods of investigation i 
indicative of a fairly constant change from one stat 
of balance to another, or whether it merely indicate 
the degree of fluctuation in the said area unde 





"relatively stable conditions of environment. 


It is intended to continue the investigations. Late: 
a detailed report will be published elsewhere. 
Har URSIN 
Danmarks Fiskeri- og Havundersegelaer, 
Blottet, Charlottenlund, Denmark. 
Maroh 1. 3 
Bagot DM Me Airy EUG eee Lee Ber. 2, 6, No. í 


1 Bmkdi, H. L. B., Fol, Geogr. Den., $, No. 3 (1944). 
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Modiflcation of a Soil Percolation 
Apparatus for Soils of a High Organic 
Matter Content 


Durme recent investigations of a number of souls 
ie percolation method introduced by Behloeeing and 
tmtz! was employed. The apparatus used was 
milar to that devised by Audus!, as modified and 
sscribed by Chase’. 

It was found that the reacting solution did not 
weolate through soils of & high organic matter 
mtent after the first few minutes, even when sterile 
nd, or glass beads, or glass wool had been mixed 
ith the soul. It was apperent that a further modifica- 
on of the apparatus was required to obtain adequate 
srcolation with soils of this nature. 


Glass wool 
Boll sample 


Glam wool 


Glam rod 


(im dan 





In order to permit the expansion of the soil during 
arcolation the straight glass column was replaced 
y the apparatus shown m the accompanying dia- 
‘am. A hole was blown in the bottom of an Erlen- 
eyer flask of 125-ml. capacity. A short length of 
l-in. diameter glass tubing was sealed to the opening 
rus made. A ped of glass wool was inserted into 
iia tube so as to protrude slightly into the flask ; 
was held in position by a suitable length of glass 
xd. The soil sample was placed in the flask and 
vered by’a ped of glass wool to prevent excessive 
isturbance of the soil by the impact of the drops of 
1e percolating fluid. 
This alteration m the shape of the column used for 
mtaining the soil has permitted the investigation 
` soils which could not previously be studied by 
iis method. ! 
One of the authors (T. M: B. P.) wishes to express 
i& thanks to the National Research Council of 
anada for the award of a scholarship and permission 
> publish this note. 
T. M. B. PAYNE 
- P. H. H. Gray 
epartment of Agricultural Bacteriology, 
Macdonald College, McGill University. 
March 1. 


lohloeaing, T., and Muntr, A., C.R. dosd. Soi., 84, 301 (1877). 
indus, L. J, Netere, 419 (1940). 
hase, F. B., Sef Agrw., 315 (1048). 
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Colour Change in the Echinoid, 
Diadema antillarum, Philippi 


PEYSIOLOGIOAL colour change bas been but rarely 
reported in echinoderms’. Mortensen’, in a footnote, 
makes cautious reference to the possibility of such 
changes occurring in Diadema antillarum; but it is 
clear that he was not aware of the striking manifesta- 
tion of the phenomenon reported here, which occurs 
4n young forms of this species. Indications of the 
existence of a rhythmic change im colour persisting 
under constant external conditions do not appear 
to have been reported previously in this form, nor 
indeed, go far as I am aware, in any other echmoderm. 

By day, and in strong light, the young Diadema 
is almost uniformly black (Fig. 1). The spines (which 
have been cut short Bo as not to obscure the teat) 
are banded with black and white; but their bases 
are always black. 

By night, the sides of the test and the spme tases 

become pele grey, and in parta almoet white, while 
aborally the test develops a gtrikingly bnlhant white 
pattern in the form of & star around the periproct 
and enclosing the madreporite, ing mto five 
interambulacral rays which bifurcate toward the 
&mbitüs (Fig. 3). Remarkable brilliant blue iri- 
descent colours are to be seen at the edges of the 
white pattern. 
The change from the pale into the dark phase can 
readily be observed if the animal is placed under a 
40-W. lamp, and requires 60-90 min. at 28°C. for 
the full range. À narrow beam of light projected on 
to the test brings about & localized development of 
the dark oolour. 7 

Examination under a low-power binocular shows 
that these changes are largely due to the dispersion 
and concentration of melanin in superficial chromato- 
phores’. As the pigment disperses, there is not only 
an overall darkenmg, but also the white pattern 
becomes invaded by dispersing pigment, breaking up 
into isolated portions and eventually disappearing. 

this time, the whiteness gives place to lilac 
and then brilliant blue, so that dispersion of light by 
melanin may also be involved m the play of colours 
that ensues. 

The phenomenon is independent of the central 
nervous system or deeply situated nerve elementa, 
since ıt occurs with Teadiness in small isolated 

ieoes of test which have been scraped clean inside. 
t therefore appears to be due to the direct action of 
light on the chromatophores; but the possible 
existence of a localized superficial akin reflex, or the 
localized production and action of humoral agents, 
must be admitted. 

Indications of a rhythmic colour change, independ- 
ent of external lightmg conditions, can be obtained 
by keeping an urchin in a hght-proof tank. It will 
be found to darken distinctly during the day, and to 
assume characteristics mtermediate between the pale 
and dark phases (Fig. 2). Further experiments are 

i however, before it can be claimed that the 
temperature factor has been completely eliminated. 
Again, this change can be shown to be independent 
of the central nervous system. 

As the young forms age, the colour changes become 
leas striking and may largely disappear—e fact which 
may be to the acoumulation of melanin in 
these forma, for the change is still marked in albinotic 
or ially albinotic forms which are not uncommon 
in Jamaica. There is thus a morphological, ae well 


83 & physiological, colour change. 
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Mature female rate were geleoto: 
for œstrus by examming the vag 
inal ameer betweeh 6.0 and T. 
a.m. and were placed in cages wit! 
males for 10-15 min. between 7. 
and 7.30 am. That ovulation 1 
normally complete at this tim 
was shown in a prelminary tes 
by the recovery of eight or mor 
eggs from the Fallopian tubes o 
sixteen out of twenty rata whic) 
were killed between 5.0 and 7. 


Photographs e 
graphed a ti ku am an prie EIER “punlight) ; (D intornpectnts predate thas phlogtaphed tt 10. a.m. The females which ahowe 
2 for ; (3) palo phase” (photographed 0pm.  evidenoe of copulation wer 

These p aro of the samo i red icis mim rur. Illumination and eel ivi 
They wero timultansoualy in the ema tank, printed on the sene paper and gives killed at 1, 2, 24, 8, 4, 5 am 
exposures both for pbotogra and printing 6 hr. later. Tho Fallopian tube 


Binoe it has already been shown* that the whole 
surface of Diadema is remarkably sensitive to changes 
in light intensity, and moreover that, the sensitivity 
increases markedly in the pale phase and deolinee in 
the dark, the dispersed superficial pigment in strong 
light may well serve as a protective shield for more 
deeply situated and widely acattered light-sensitive 
elementa. 

A full &coount of the in tion will be 
lished in the near future. iaa D 


Department of Zoology, 
University College of the West Indiee, 
Jamaica. 

Jan. 25. 


iy, U B L. 
portage FO (1897). Xleinholx, H., Pub, Star, 


1 Mortensen, “A anges h of the Hohinoldee”, Copen- 
agen WOR: p &1( 

* Millott, N., and Jacobson, F. W., J. Inset. Dermat., 18, 91 (1088). 
* Wiot, N., Biol. Bull, 90, 329 (1980). 


N. Mororr 


The 'Capacitation' of the Mammalian 
Sperm ' 

Ir was shown recently! that sperms injected into 
the periovarian sac of the rat after ovulation did not 
begin to enter the eggs until four or flve hours later. 
In the rabbit, too, sperms introduoed into the 
Fallopian tubes ahortly after ovulation seldom pene- 
trated the ; but if sperms were introduced a 
few hours before ovulation, the majority of the eggs 
, were later observed to be fertilized. reported 
similar findings in the rabbit, and also showed that 
sperms, injected into the Fallopian tubes after ovula- 
tion, were able to penetrate a larger proportion of 
eggs if they had first. spent about five hours in the 
uterus of another rabbit. 

The conclusion drawn by both workers was that, 
in rata and rabbite, the sperm must undergo some 
form of physiological change or capacitation before 
it is capable of penetrating the egg. The need for 
such a change in the sperm has not been postulated 
before on direct evidence, and further confirmation is 
desirable. In the investigations already mentioned, 
the animals were necessarily subjected to laparotomy 
and the sperms to manipulation in vitro. Both these 
procedures may render somewhat abnormal the 
circumstances in which the penetration of the ogg 
is to take place, and the following resulte are therefore 
of interest because they have been obtained with a 
minimum of experimental interference. 


were separated fram the ute 

by severing the isthmus of the tube in order t 
avoid contamination with sperms from the uterus 
The distended portion of the ampulla was incise 
to permit the eggs m cumulus, together with th 
surrounding fluid, to escape on to a slide. The tub 
was discarded, and'& coverslip with ‘Vaseline’ o 
the edges was placed over the preparation. The egg 
aga | to see if sperm penetration ha 
occurred, and the number of sperms in ihe oumuly 
and surro fluid was counted. Results wer 
obtained from a total of seventy-five rate (see table) 


Mix NUMBER OF BPERXS OBSERVED ABOUT THE Beas, AND TOTA 
NUMBER OF EGGS AND NUMBER OF PENETRATED 
THE 
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The number of sperms found in the cumulus an 
surrounding fluid increased from a mean of 6:6 pe 
tube at 1 hr. after coitus to a mean of 59-6 per tub 
at 6 hr. In spite of the presence of sperms, none of th 
eggs examined at l hr., and only 1 out of 139 egg 
examined at 2 hr., were penetrated. At later hours 
increasingly larger numbers of sperms were see! 
about the eggs and increasingly larger proportion 
of the eggs were found to contain sperms. At 6 hi 
after cortus, eighty of the eighty-two eggs recovere 
(97-6 per cent) were penetrated. 

Clearly, there is a delay of about two hours befor 
sperm penetration of the eggs commences, and tbi 
18 interpreted as support for the hypothesis that | 
dfe for capacitation is required by the i 

ore it can penetrate the rona pellucida. 
sperm penetration proceeds readily. 

a ge atin e Min HE N. Turner for advice o: 
the significance of results, and to my assistant, Q. E 
Thring, for his careful work. 

C. R. AUBTIN 
Division of Animal Health and Production, 
Commonwealth Soientiflo and 
Industrial Research Organization, 
McMaster Animal Health Laboratory, 


Sydney, N.S.W. 
May 1. 


BR. Aux. J. Soi. Res., B, 4, 681 (1961). 
O., Nature, 108. 607 (1051). 
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*! Chang, M. 
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Rediscovery of the Ophiurold Genus 
Ctenamphiura Verril 


N September 10, 1874, H.M.S. Challenger, while 
iging at Station 188, at the western end of Torres 
dt, obtained from 28 fathoms two specimens of 
unphiurid which afterwards became the genotype 
he monotypic genus Ctenamphiura, iving the 
ie Otenomphiura mazima (Lyman, 1879). It is 
arkable among amphiurids for ite robust build, 
fact that the outer oral papille far exceed in 
the infradentel peir, for its very large tentacle 
es, tumid disk and thick arma bristling with erect 
spines arranged in dense comb-hke masses. It 
never since been seen, nor has any related form 
1 discovered so far as I can determine. Of the 
7 two specimens extant, one is in the British 
xum, the other in the Museum of Comparative 
logy, Harvard. 

through the courtesy of Captain A. Black, Mr. 
H. D&wbin, of this De t, was able to dredge 
Pelorus Sound in December 1951, when he 
ained three specimens of an samphiurid, the 
utie of which were not at first obvious. It 
ared remarkably from any other known New 
land form. I now find that the Pelorus specimens 
ich were taken in 25-30 fathoms) conform in 
t respects with CtenamplWura maxima, differing 
fly in the fact that the under surface of the 
r ig naked, ańd in the presence of only a 
pe very tentacle scale; also the massive 
1-combs diminiah in size on the proximal few 
tes. There seems no doubt that the species must 
closely related to O. maxima, and, as the dis- 
zuishing features mentioned are diagnostic, it may 
e the name Ctenamphtura dawbins sp. nov. The 
© will be placed in the museum of this Department, 
| a full description, with figures, will appear in the 
ology Publications from Victoria University 
lege". Fortunately, the ies comes from an 
esaible locality, from which, therefore, there is 
ry likelihood of further material bemg obtained 
he near future. It is hoped that at least & limited 
vunt of material will soon be available for distribu- 
i to those museums which mamtain important 
inoderm collections. 

H. BARRAOLOUGH FELL 


Department of Zoology, 
Tictoria University College, 
New Zealand. 
Feb. 8. ; 


correlation Study of Bovine E hrocyte 
Antigen A and Butterfat Test 


*ERGUBON!, in a discussion in a paper entitled 
eritable Antigens in ytes of Cattle”, 
xed the possibility that certam of these cellular 
igens may be used as ‘markers’ in a study of the 
eritance of complex physiological characters such 
milk production. Filmer (personal oommunication) 
gested that the most logical antigen production 
tors to test would be antigen A and butterfat test, 
muse of the direct correlation between high fre- 
snoy of antigen A and of high butterfat teat m 
sey, and low frequency of antigen A and low 
zterfat test in Frieman cattle. Owen et al.” reported 
it 87-6 per cent of a group of Guernsey and 46-1 per 
it of & group of Holstein Friesian cattle carried 
igen A. tormont (personal communication) 
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mentioned that the frequency of antigen A in Jersey 
cattle is similar to that of Guernsey cattle. Results 
from New Zealand showed a frequency of antigen 
A in Jerseys and Friemans of an order amnular to, 
but lower than, Owen's Guernsey and Friesian 
frequencies. 

A survey on the linee suggested by Dr. Filmer waa 
carried out in 1951. From nine herds of pedigree 
Friesian cattle, 95 blood samples were obtained from 
the 5 per cent of each herd with the highest butterfat 
test and the 5 per cent of each herd with the lowest 
butterfat test. Test records for the season 1949-50 
were supplied by the New Zealand Dairy Board. 


HBerula. 

Highest 5 per cent of each herd had a butterfat test of 3-0 per 
oent or more. x 
won E De oink of AS herd BE tik of gue 

or 

ir tort of aD ooma o eh samples received, 3-84 per 

umber of animala win igh butter tarh 4b Freqoiney A 
antigen A, 0-27. Average buttectas test, 4:33 per oent (3 0 


per . 
Number of animals with low batterfat, tesk, 50. ot 
en A, 0-22, Average butterfat test, 3-36 per oent (2 3.7 per 
Overall frequency of antigen A, 0-24. id 
Cows with antigen A, 23 cows. Average butterfat test, 3:88 per 
cent (3-2-4-4 cent). 

butterfat test, 4 ?3 


Cows with per oent d ed a 

Cows with low butterfat set, 3-51 per cont (3:2-5 6 rin S 

Cows A 3-82 
oen 


re M high be ^ 4:38 t (3-0-5 0 t) 
'88 per oen per cent). 
837 per œt). 


buiterfai test 
Cows with low .uttsif.t test, 5-34 per cent (2 


The test serum (Wallaoeville anti-A) gives similar 
reactions to the Wisconsin A, kindly supplied by 
Dr. O. Stormont, but i8 lees sensitive, that is, ıt 
does not react to quite so many bloods as does the 
Wisconsin A. 

From the resulta, it appears there is no direct 
correlation between antigen A and butterfat test in 
the Friesian cattle under teat. Even though the 
number of animals is small, it is likely that these 
results can be applied to Friesian cattle in general. 


T. J. McOrLvax 
Wallaceville Animal Research Station, 
Department of Agriculture, 
Wellington, New Zealand. 
Feb. 12. 


1 Ferguson, L. C., J. Imanol, 40, 213 (1941). 
"Owen, R- D. Stormont, C. J. and Irwin, M. B.A J. Anim, Ser., 8, 
sib (1944). 


Toxicity of Methylene Blue to 
Leptospira Icterohsemorrhag ise 


Yanıf and Avi-Dor! have reported that very low 
concentrations of methylene blue (0:5 ugm./ml.) ın- 
hibit the growth $n vitro of Bact. tularense, but that 
this dye had no effect in vivo; “doses of 0-5 gm. 
[0-5 mgm. 1] each, applied intraperitoneally for three 
suocesaive days, did not protect mice infected even 
with low doses (1-10 LD,,) of the bacterium”. 

So once again methylene blue has been found use- 
leas as a chemotherapeutic agent; and yet, in a 
sense, it may be regarded as the foundation stone of 
modern chemotherapy. As early as 1871 Ehrlich, 
the father of chemotherapy, had found that methylene 
blue preferentially stAined malaria parasites, leaving 
the red blood cells and‘ other tissues unstained; and 
in 1891 Guttmann and Ehrlich’ reported that it had 
a slight anti-malarial action. Their finding was the 
starting point of the mvestagation that led to the 
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discovery of ‘Pamaquin’, the first synthetic anti- 
malarial. Later, Ehrlich and Hate! found that in 
vitro methylene blue was very toxic to the spirochetes 
of relapsing fever, but that in vwo xt no effect 
or the course of the disease in mice. 

It seemed of interest to try the effect of methylene 
blue on « different genus of spirochmtes, the lepto- 
spiree, which have different growth requirementa and 
a different distribution in the body. The test organism 
was Leptospira icterchamorrhagia. In vitro, the 
organisms were immobilized and killed by very low 
concentrations of methylene blue (2 ugm./ml.); but 
tn vwo doses of 10 ugm./gm. mtraperitoneally on two 
successive days failed even to prolong the life of the 
teat guinea pigs. The strain of L. toterohosmorrhagia 
used was highly virulent, and killed guinea pigs in 
four or five days. It is still possible that methylene 
blue might be effective in clearing the leptospires 
from the kidney tubules m cases of chronic infection ; 
but this remams to be teated. 

* J. J. LAWRENOB 


School of Pubhe Health and Tropical Medicine, 
University of Sydney. 
; May 26. 
! Yanif, H., and Avi-Dor, J., Nature, 109, 201 (1083). 
*Guthnann, P., and Hhrilzh, P., Beri. hha, Woeokr., 88, 058 (1891). 
* Hhrkeh, P., and H 8, tal otherapy of 
m bj } " TTD “The Hrperimen Chem ud 


Phosphorus as a Factor Preventing 
DDT-Dehydrochlorination 


DEHYDROCHLORINATION of DDT by certain chem- 
1cals concerns not only agriculture! but is also of 
great importance in anti-moequito campaigns. A 
major factor here is the trme during which DDT, 
sprayed on walls of houses, retains ita insecticidal 
power. It has bean shown! that great differences may 
exist between apparently identical walls, and that 
iron and aluminium ions are responsible for rapid 
dehydrochlorination. The difference in the percentage 


of itoes killed on wooden and pisá walls, as 
re Wilkinson’, might perhaps be explained 
on these Imes. 


In the Katanga Province of the Belgian Congo, 
I. Vincke also observed a rapid loss of insecticidal 
power of DDT on the walls of certain African houses. 
He asked us to m igate the problem. Using a 
modrfication of the od of Fleck and Haller, we 
also found that dehydrochlorination of DDT' is 
related to the presence of iron and aluminium ions. 

Analyses of soils from different parta of the 
Katanga have established the followmg facta: (1) in 
Positive soils (causing rapid dehydrochlorination) 
there are ferric ions and few, if any, ferrous ions. 
Occasionally some alight traces of phosphate are 
found. (2) Negative soils contain both ferrous and 
ferric ions; the total iron content is generally higher 
than m positive soils. There is always a certain 
amount of phosphate. 

Owing to a possible action of phosphate in neutral- 
izmg ferric ions by complex building, we have tried 
to use phosphorus to diminish the action of positive 
soila. E 

Laboratory experiments with water-soluble phoa- 
phorus salta, such as potassium hydrogen ph tes 
and ammonium phosphate, have given excellent 
results. Soils which dehydrochlorinized DDT com- 
pletely after 12, 15, 17 and 20 min. respectively did 


NATURE 


August 23, 1952 VoL 170 


not liberate any chlorine after 90 min. when [ 
viously treated with & normal solution of such ph 
phates. Similar resulta were obtained with ] 
positive soils which, before treatment, dehyd 
chlorinized 20 per cent of the DDT after 90 min 

Tests on the coating of positive walls also ahov 
that a phosphate spray delayed the dehydrochlori 
ton of D for an appreciable time. 

Pee ne biological testa of Downs e£ al.5, we ( 
conclude that in almost all cases the insectici 
power of DDT sprayed on walls may be prolon, 
by previous spraying with & normal solution o: 
phosphate. 

This method has already been applied.on a la 
scale by Vincke in the Tanganyika district of - 
Congo. 

Station de Recherches Piscicoles, 
Elisabethville, 
Congo Belge. 
May 9. 
1 Carne, P. B., Nature, 102, 743 (1948). 
' Downs, W. G., ei al, private communication from the Rocket 
Foundation. 


“Wilkinson, P. BR., Nature, 109, 421 (1052), 


H. Maz 


Counting Soil Algse by Direct 
Fluorescence Microscopy 


Tua dilution technique is not entirely setigfact« 
in studymg soil algm. There is no universal medii 
for their growth, nor can we assume that all spec 
will grow on any artificial medium now in. use. T 
alow growth of algal colonies involves delays of 
to two or three months, caumng inconvenience 
routine work. Filamentous and colonial alge mt 
duce further difficulties. A single fllament or colo 
can give one or many oolomes according to t 
number of viable pieces formed from it during d 
persion. Available date on the number of algw m i 
soil cannot.therefore be regarded as absolutely certa 

Only direct microscopy oan resolve these di 
culties. Its use has been limited by the small numb 
of alge present (sometimes only a few thousands ] 
gram of soil), This involves counting many mic 
scopic flelds, and the difficulties are moreased by 1 
small eire of some algal cells and by their freque 
intimate sasociation with soil particles. A n 


‘fluorescence technique 18 proposed to overcome thy 


difficulties. 

All active~algal cells are beheved to contain 
least one of the different ahlorophylle. (We reser 
the question of resting stages which can lose th 
chlorophyll.) The red fluorescence of chlorophy 
illuminated with blue or ultra-violet hght can be us 
for detecting and counting algal cella by the followi 
technique. The soil suspension is illuminat 
through a condenser (1:4 aperture), by a 12-volt 
6-volt lamp, the hght of which passes through 
solution of copper sulphate in aqueous ammonia. 
yellow filter below the eyepiece is used to abac 
blue light. Objectives of 10x or 20x are used wi 


,8 5X eyepiece. Alge appear as red spots or lir 


against & black baskground. Soil particles are usua 
invisible, but sometimes give a yellow or gre 
fluorescence readily distinguishable from that 
chlorophyll. Using a special slide with a deprezsi 
of 0-1 mm. deep, the amount of soil examined is 
function of the area of the field, and the number 
alge per gram of sol can easily be calculated. 
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‘his rapid and direct technique requires neither 
ensive apparatus nor lengthy culture methods. It 
nta all soil alge without selection. 


Y. T. Toman 
(Linnean Macleay Bacteriologist) 
Botany Department, & 
Jniversity of Sydney. 
May 29. 


Formation of New Cell Walls ' in Cell 
Division 


N & recent communication in Nature, further 
dence was presented by Dr. E. Eliot! relating 
the concept of Giltay?, and supported afterwards 
Priestley and Scott’, that at cell division each 
ighter protoplast secretes a continuous wall 
ind itself. ‘he ion was also made that 
8 method of oell- formation may prove to be 


ieral in the higher planta. Recent work-in this. 


oratory on cell division in the cambium of angio- 
ms and gymnosperms further supporte this 
Parta of an enveloping parent wall, apparently 
sisting after division in the ray initials, were 
served connecting adjacent cella of & radial flle 
ray parenchyma, cells isolated by simple maceration 
ig. 1). An example, which may perhaps be more 
portant, was observed in the course of & study of 
3 sequence of cell division of the cambium durmg 





3 1. Grenis robuwmm. Part of two ray parenchyma oelb, 
ted by maceration with h ard acetic ard, 
ihowing part of parent wall of ray inittal. Unstamed. x 880 


S M FOE ‘Transverse section of com presion wood 

» nicols, Only pert of the t wall tra 

he mteroellular space : in a positon brightness. x 

*rg. 8. Pinus pinaster. An example atmillar to photographed 

eU ORT NE E E WIL 

Tig. 4. Pinus pinaster, Transverse section of normal wood after 

lefignification showing parts of the parent wall (marked by 
E arrow). Unstained. x 430 
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the development of compression wood m conifer 
stems. Thin, feebly birefringent membranes, con- 
sidered to be the remains of the parent cambial cell 
wall, were detected traversing the well-developed 
intercellular spaces characteristic of this tissue (Figs. 
2 and 3). In normal wood the presence of similar 
membranes waa demonstrated by careful delignifica- 
tion of thin croas-sections by alternate treatments 
with chlorme water and alcoholic monoethanolamine, 
with dilute alcoholic acetic acid washes (Fig. 4). 
Using techniques of simple maceration, demonstra- 
tion of the parent wall was extremely difficult, as in 
the mature tissue this wall is not continuous around 
a radial flle of cella and any slight agitation was 
sufficient to cause the cells to separate. That only 
fragmenta of the t wall can be demonstrated 18 
consistent with a ds radial expansion of the 
cambium daughter which occurs during differ- 
entiation, followmg periclinal divisions. 

A farther point of interest is that the parent wall 
could not be demonstrated at the tips of oella by 
either of the techniques referred to above. This may 
be an indication of tip wth rather than of sym- 
plastic readjustment of the ocells following cell 
division in the cambium. 

A. B. WABDROP 


Divigon of Forest Producta, 
Commonwealth Scientific and 
Industrial Research Organization, 
Melbourne. 

Feb. 20. 


1 Elliot, H., Nature, 188, 1099 (1951). 
1 Gay, H., Arok. Néerisxdzsipem, 432 (1882). 
Bcc dic P EM ene 


Sugarcane x Bamboo Hybrids 


SUGARCANE X bamboo hybrids were first reported 
from this Institute by Venkatraman in 1037!. In 
spite of the absence of easily recognizable bamboo 
characters in the seedlings, Kutty Amma and 
Ekamberam! proved by a oritical study of the 
anatomy and morphology of the seedlings that they 
were uine hybrids. This corroborated Janaki 
Aramais conclusion arrived at earlier, on the basis 
of somatic chromosome counts. In these bamboo 
croases the pistilate parente employed were the two 
male sterile Java canes, POJ.218 and POJ.2725. 
Thee were themselves complicated bispecies hybrids 
—POJ.213, involving S. offioinarum and S. barberi ; 
POJ.2725, & much more complicated hybrid between 
a number of offict &nd Java epontaneum 
(Glagah). It was felt desirable to repeat the cross, 
using & simple offct as the female parent. All 
the varieties ofioinarum so far examined show 
2n = 80. For this purpose, S. officinarum var. Vellai 
(a local form) was employed and two seedlings were 
obtamed. ini the mother and the two 

.seedlings derived therefrom through pollination 
with bamboo, one of the seedlings is very thick, 
much thicker than the mother, more vigorous and 
taller. The other is much thinner. Examination of 
the root-tips revealed a somatic chromosome number 
of 116 in the thick seedling and 86 m the thin. It 1s 
believed that the thick seedling has come into being 
through the fumon of an unreduced egg of S. officin- 
arum (that is, 2n = 80) with a normal sperm of 
- Bambusa arundanaoea (n = 36). The thin seedling 


. 
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has presumably been formed by the union of an 

k egg pas neither, the haploid nor the 
kien number, with the sperm of bamboo. Function- 
ing of diploid eggs in interspeciflo and intergenerio 
crosses, involving Saccharum, especially the species 
E aia 88 one of the parente, is not an infrequent 
p enomenon. Almost all interspecific hybrids between 

- Officinarum x B. spontaneum have come into being 

through the operation of the unreduced egg of 
: . Some cases of in ic hybrids are 
known where both the haploid and diploid eggs have 
funotioned in the same cross. The latest known case 
ia that of 8. : var. Vella x  Narenga 
(2n = 30), where hybrids showing 2n = 95 and 
2n = 55 have been obtained (Raghavan unpublished). 
Functioning of egg with unexpected chromosome 
number in the formation of sugarcane hybrids is leas 
common. While one such case ia known involving a 
bioomplex hybrid as the pistillate parent, recent 
investigations have shown that this feature is ahared 
by simple offictnarwm also. For 00.458, which is a 
seas Dee cnr S. : var. Zw. cheribon 
(2n = 80) and Co.285 (2n = 112), showed a chromo- 
same number of 124, indicating that Zw. oheribon 
has contributed through its egg neither the haploid 
number (40) nor its unreduced number (80) but an 
number, that is, 68 *. This report is of 
interest in three particulars. First, instead of com- 
licated bi-species or trı-species, derivatives such as 
J. or Co. canes, & simple offoinarum has been 
employed as the pistil parent. Secondly, viable 
E eA are obtained from fertilization of not only 
haploid gametes, as reported by Janaki Ammal’, but 
they are also formed from fertilization of unreduced 
by normal sperms. This brings these bamboo 
inde into a line with Saccharum x Sorghum 
hybrids, m the formation of which also both reduced 
and unreduced eggs have been known to function’. 
Thirdly, the operation of an egg with 
chromosome number in the cross has also been 
vouched for. 

Though the groes resemblance of the seedlings is 
to the mother, namely, sugarcane, the presence of 
such characters as arched root eyes ve nodal 
buds of peculiar shape and disposition, extra-vagmal 
nature of the bud piercing the leaf-sheath, the mode 
of underground branching—these and other features, 
taken together with the chromosome number, leave 

little doubt as to the genuineness of the oros. 
Per. this preponderance of maternal characters 
may be explicable on the basis of cytoplaamio inherit- 
&noe, the existence of which was reported by Rag- 
bavant in a number of interspecrflo hybrids in 
Saccharum. 

A study of the intergenerio hybrids of Saccharum, 
which is now in progress, makes one believe that the 
seemingly conflicting phenotypic oo ions ob- 
tained in several croases are a result of the interaction 


of the plasmon with the genes. They seem to support | 


the theory of the plasmon-sensitive genes in that it 
offers a reasonable foundation for the interaction of 
plasmon and genes ; the result is that the same genes 
act differently m different plasmons. It would seem 
that in sugarcane bybridiestion more importance 
should be paid to the mother than to the father in 
the evolution of economically important seedlings. 
Algo, the absenoe of fruitful reculte in the raising of 
economio i through & particular croas need 
not be final; for itis just as likely that hybridization 
in the opposite direction, wherever such is posable, 
may result, through this interaction of the plasmon and 
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the genes, in the expression of a phenotype answer 


to our needs. 

„T. S. RAGHAvA? 
Sugarcane Breeding Institute, . 

Coimbatore. 
June 19. 

1 Venkatraman, T. &, J. Agric. Sei, 7, 518 (1957). 
‘Kutty Amma and Hirambaram, J. Ind. Bot. Soc., 18, 200 (1044 
* Janaki Ammal, M. K., Natwre, 141, 925 (1088), i 
Baer T, Bo Gis, Bienn. Conf. Bug. Res. Workers, 47; O 


' Bingh, T. 8. N., Ind. J. Agric. Soi.. 4, 1050 (1984). 


Sex Mechanism in Coccinia indica Wight 
and Arn, 


Soma of the diceious species of Cucurbitac 
have been cytologically investigated by seve 
ious workers to ascertain whether the morpl 
ogical differences in flowers between the sexes ooi 
be correlated with any observable chromoson 
differences of their gametes. Bo far, only t 
ies among members of this family, name 
Trishooumithas japon oa! and Cocoinia indicat’ ha 
been found to possess well-defined sex-chromosom: 
In T. japonica, the male is reported to be the heter 
gametio sex, whereas in C. $ndioa contrary evidenc 
have been furnished by Kumar and Deodikar* a 
Bhaduri and Boee*. The present note is based 
the results of a critical cytological investigation 
different sex types, such as the diploid male a 
female, the gynodiccious form and & triploid ma 
of O. indica. 

A careful examination of the somatic oompleme 
in diploid male (Fig. l,a) and female (Fig. 1,5) az 
of meiotic complement in pollen mother cells h 
definitely established that male of O. indica ia tl 
heterogametic sax with X Y of sex-chramosome 
Of this, Y is bigger than X e the latter is morph 
logically aimilar to the autosames. During meios 
this unequal pair exhibits heteropycnoms, no 
odngreegion, precocious segregation, eto., whit 
behaviours are characteristic of séx-chromosome 
The chromosome constitution of the male and tl 
female of O. indica should, therefore, be represents 
as 22.4 + XY and 22 A + XX respectively. Tl 
present investigation has definitély established thi 
Kumar and Deodikar’s statement’ that the male | 
O. indioa is homomorphic and the female heter 
morphic is no | tenable. 

It has been observed that the chromosome oo: 
stitution of the gynodicscious form is similar to thi 
of the normal diploid female (22.4 + XX) but, unlil 
16, is highly sterile. In this the anthers are develope 
but pollen grain formation is impeded, resulting : 
sterility of the plant. This provides an example : 
show that the male organs of a plant can develc 








1 (a), (©), (6). Bomaito oomplement of diploid male and female 
ae: - triploid male respectively. x 1.100) ^: 
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an in the absence of Y chromosome. It further 
»wa that there is something in the Y chromosome 
ich is necessary for the DEOS of gametes but 
ich is absent in the chromosomes and the 
tosomes. 

A clone of a male plant conspicuous for its vigorous 
d extensive growth, when cytologioelly examined, 
8 proved to be a tri loid wath 26. chromosomes Mig: 
n. Of these, one is and very similar to the 
romoeome observed in the diploid male, while all 
ə rest are small and nearly alike. This Y, with 
uch two other chromosomes are associated during 
xiosis, constitutes the XXY trivalent. The Y is 
erly distinguishable from the rest of the chromo- 
mes on account of ite distinct size, shape and 
haviour. Thus from a knowledge of the ahromo- 
me constitution in diploids and this triploid 
3A + XXY), it is quite evident that the mfluence 
Y is eo overw. ing that the triploid, in spite 
the ce of two X chromoeomes, has become 
perfect male plant. This lenda further support to 
e suggestion made that the Y chromosome contains 
me element which is necessary for the formation 


The oocurrenoe of a triploid male reported here 
: the first time shows that polyploidy existe within 
e species C. indica. 
L. 8. 8. KUMAB 
8. VISEVEBSHWARAIAH 
Cytological Laboratory, 
College of Agriculture, , 
Poona 5. - 
Feb. 20. 
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hakravarti, A. K, J. Ind. Acad. Sci, 37, 3 (1948). 
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Adrenaline-Antidiuresis in the 
Water-loaded Dog 


INTRAVENOUS injection of small doses.of adrenaline 
8 been observed to cause a temporary reduction 
the flow of urine in water-loaded dogs’. According 
Pickford and Wabt*, this action of adrenaline is 
pendent on alterations in renal blood preasure and 
ww. We believe we have obtained evidence for the 
lease of the antidiuretic hormone by moderate 
wes of adrenalme. 
After a fasting period of about 18 hr., in the course 
‘which water was given ad lsb., 80 o.c. of tap water 
w kgm. of body weight was introduced into the 
omach of a dog. A similar dose of water was given 
r hr. later. Urine flowing through the inserted 
theter was collected in graduated tubes and 
easured every 2min. After the beginning of steady 
yw, doses of adrenaline varying: from 0:008 mgm. 
| 1 mgm. were administered intravenously. The 
were unanesthetized durmg the experiments. 
drenalme in doses of about 0-01 mgm. induced 
ical short adrenaline-antidiuresis as earlier 
by Verney’. Injection of doses of 0-04—0-2 
gm. waa followed by a biphasic antidroresis. First, 
rapid transitory inhibition of the flow of urine of 
w adrenaline-type appeared. Thereafter, a more 
‘longed inhibition, resemblmg that oaused by the 
itidiuretic hormone’, began and reached the maxi- 
ium at about 20 min. from the time of the injection. 
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Urine flow (c.c./min.) 





0 40 80 120 

y Tims (minutes) 
Water-dtureais curve from the bitoh ‘D , in a Pavlov stand. 
At 41, 08 mgm. intravenously. Urine 


adrenaline was m 

2 was collected at U—, and re-tnjected at U | 

If 0-6 mgm. or more of adrenaline was injected, the 
antidiuresis was either mono- or bi-phasic. In the 
monophasic reaction, as is geen from the acoompany- 
ing graph, the rate of flow of urine rapidly decreased 
to sero, increased gradually, and reached the pre- 
injection level in about 40-60 min. 

The mechanism of this antidruretic effect of ad- 
renaline is not yet clear. However, the form of the 
curves suggests the possibility that moderate doses 
of adrenaline may cause, besides a rapid inhibition 
of flow of urine typical of this substance, & release 
of the antidiuretic hormone fram the posterior 


collected during the iod of adrenaline-an’ 
was intravenously injected into the same dog. This 
urine was observed to have & pronounced anti- 
diuretic action, as demonstrated in the graph. 
Control samples collected during uninfluenced diuresis 
for similar periods did not produce any comparable 
inhibition of flow of urme. An imhibition of the 
observed magnitude can be obteined with a dose of 
0-1—0-2 mgm. of adrenaline. However, the excretion 
of some 20-40 per cent of the total amount of 
adrenaline injected in the course of 20 min. appears 
unlikely. Adrenaline alone is therefore scarcely likely 
to be responsible for this antidiuresis. On the other 
hand, the antidiuretic hormone is in part quickly 
exoreted and can be detected in small amounts of 
urine, as observed by O’Connor’, whose technique 
was adopted in this study. Hence the effect of the 
urine excreted during the adrenaline-antidiuresis 
supporte the view that the prolo stage of this 
antidiuresia is due to the release of the antidiuretic 
hormone. Direct evidence is, nevertheless, still lack- 
mg. In view of the fact that small doses of adrenaline 
inhibit the release of the antidiuretic hormone as 
induced by various stimuli’, the eventual converse 
effect of larger doses is of special interest. 

More detailed description of the resulte will be 
published elsewhere. 


O. EnAwxóÓ 
M. J. KARVONEN 
Physiological Department, 
Institate of Occupational Health, 
Helsinki. 
Feb. 18. 


B., Proc. Rey. Soc., B, 188, 25 (1947). 
13 Pickford, M., and Watt, J. A. Quart. J. Eap. Phyeiol., 38, 205 (1961). 
2 O'Connor, W. J., Quart. J. Exp. Physiol, 30, 21 (1950). 
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APPOINTMENTS VACANT 


APPLICATIONS are invited for the following appointments on or 
before the dates mentioned : 

ASBINTANT IN BTATIBTICS— Tho Secretary, The Unlversity, Aberdeen 
(August 30). 


SSIBTANT LECTURER [X MATHEMATIOS—Tho Registrar, Unversity 
m ot speres Serene ot grade ) In th eld: 

)HEMIST oer 6 n © Fungicldo and Inseot- 
laudo Research Co-ordination in Lgndon—The Serretary, 
gud Research Counolfl, Sem Regent treet, London, 8 W.1 

Ugusi 

BEXNIOR ASSISTANT SE (Chemist) (with an honours degiee 


or 
work on the technical aspects of poil 


The Director X o Pretep Hoa Of alimee British 
Hieetriity Authority “British Lleotriclty Hous, Great TEES 
Street, London, W 1, quoting AB/274 (August $0) 

AfSSIPTANT BIOCHEMIST to work at the 
Hospital, and nt the King Edward VII orlum—The 
i CREDENS Group Path cal Laboratory. Lakin Road, Warwick 
ugus 


ASSIBTANT EXPERIENTIAL OFFICER (with a degree in horilculture 
and an Interest im horticultura! research, v regard the 
1eparntion and handling of hort quer uce for ma ) to 
veat-gate the effects of washing ie vegeta e producs— The Seare 
bn Vegetable Research eh re Wellesbonrne, Warwick (Septem 
T 


(8e 

drench Leezyums (2, Bice weer bance eas dee a 
fleations Jn myoology or microbi )IN THE DEPARTMENT 
Or BOTAXY--The Becletary Bearetary, U ege, Gower Stieet, Lon- 
don, W C.1 (September 0). 


TEOHNOLOGIRT I (with a science d 
or equivalent eie fot the assembly, reaord 
on coal seems, at the Coal Burrey Labora üt 
D gam. -The National Coal Board es (Personnel) 
House, Giosvenor Place, don, 
(September 0). 
HWIOR LECTURER or LEOTURER IN RUE PRODUCTION, 
Department of Agriculture, Untversit: 
The fotret Inter-Univermty im 
deus 1t 1 Gordon Square, Lond 


t hysiology essentigl) 
| The Unrverslty, Aberdeen ros )- 


of Zoology—The 
Secretary, The. University, Edmburgh (September i 

ASSISTANT (with ınterosts on the Dyma i and inorganic side) rx 
THE DEPARTMENT OF CHEXINTRY— Secretary, The Unrvermiy, 
Aberdeen (September 10) 

LECTURER (with an honours degree in phyalcs, with research ex- 
perience, and interested in the design of o pn electronic and pressure- 
recording apparatu) 1 IX BIOPHYSIOBS—The Becretary, The Untrersity, 

, Cti Bervioe Com- 


ember 10) 
DISTRIOT 
» quoting Ko, 146/52 


Forest) OFFICERS—The Secre 
urington Gardens, London, W. 
Contentbar Hb 
rade I or II) IX PHARAAOMUTIQAL CHNEXIBPTRY, and a 
LEOTURMR (Grade II) IX AUTOMOBILE EXGINEBRING AND YEHIOLE 
TEOHKOLOGY, at the Kumas! College of Techn , Gold Coast— 
The Bocretary, Advisory Committee on Colonial 
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NATIONAL PARKS AND LOCAL 
GOVERNMENT 


N the House of Commons debate on national parka 
and access to the countryside, held on July 14, 
Mr. Harold Macmillan, the Minister of Housing and 
Local Government, announced his agreement to the 
administration of the Snowdonia National Park for 
ita first three orrtical years by three county com- 
rorttees with a joint advisory commurttee instead of 
the statutory joint board with ita planning powers 
The agreement was subject to six conditions, which 
included a fixed office and an independent planning 
officer ; and, with the acceptance of these conditions 
by the three county councils concerned, only an 
appeal to the courts can now prevent this dubious 
decision taking effect. Mr. Macmullan in the debato 
made no attempt to justify his departure from the 
terms of the Act. His conceesion to local feeling does 
indeed appear to rest on & desire to secure an effective 
national park and on the recognition that the co- 
operation of the looal authorities is essential if the 
national parks are to succeed, a recognition, however, 
which is fully shared by those who, like Mr. Anthony 
Greenwood and Mr. Blenkinsop, opposed his action. 

Nobody, however, proposes, as Mr. Macmillan and 
Mr. Ernest Marples implied, to ride roughshod over 
the local interests. What the Minister and his Parlia- 
mentary Secretary seem to have overlooked is 
that ıt was lafgely the failure of local planning 
authorities to pay enough attention to the national 
interests that made the Act necessary. Opposition 
of the type displayed by the Merioneth, Caernarvon- 
shire and Denbighshire County Councils was visualized 
as likely to lead to control of the national parks being 
taken completely out of the hands of the looal 
authorities. 

Moreover, while there 1s no reason to doubt the 
genuine desire of the three county councils concerned 
to establish a national park m Snowdonia, Mr. G. O. 
Roberts’s speech in the debate shows why it is 
unwise, if mdeed rt is fair, to entrust policy or 
administration to local authorrties. Where there is a 
clash between national and local interests, the looal 
authorities are subject to an unfair tension; their 
financial resources are unequal to the task. and tho 
major threats to national parks come from govern- 
ment departments and the large public authorities 
with which the local authorities are manifestly unable 
to contend on equal terms. 

These are the critical issues, and they have been 
consistently passed over by the present Minister of 
Housmg and Local Government and his Parlia- 
mentary Secretary as they were, on the Labour side, 
by Mr. Dalton and Mr. Blenkinsop. Moreover, in his 
speech on July 14 Mr. Macmillan advanced no 
satisfactory justification for ignoring the intention of 
the Aot in this replacement of the joint planning 
board by a joint advisory commiuttée. 

Somethmg much more fundamental than mero 
expediency 1s here at stake. It is already clear from 
the course of events smoe the National Parks Act was 
passed in 1949 that the populations—and cortainly the 
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local authorities—of the districts chosen for the estab- 
lishment of the national parks are indifferent, if not 
hostile, to the needs and desires of their urban neigh- 
bours and still more to the national considerations 
whioh led to the passing of the Aot by Parliament. 
Both populations and local authorities have also 
shown a remarkable ignorance of the whole conoeption 
of a national park in Britain, and, to say the least, 
neither of the Ministers concerned have seemed 
prepared to give the National Parks Commission 
the resources to enable it to dispel ignorance which 
sometimes appears almost wilful. For evidence 
of this one need look no further than to the second 
report of the National Parks Commission or to 
some of the statements made before the publio 
inquiry on the Minister’s Order designating the 
North Yorkshire National Park. At that mquiry 
the Minister was urged both to delay confirmation of 
the Order for three years and to reduce the area 
from the 600,000 acres designated by the National 
Parks Commission to 250,000 acres. 

Onoe again the representative of the National Parks 
* Commission had to reiterate that designation of a 
national park did nothing to morease public access 
to farmland, and he pointed out further that the 
opposition of the Whitby, Thirak and Hull water 
undertakings, the Blackfaced Sheep Breeders’ Asso- 
ciation and the Country Landowners’ Association to 
the designation order was based on misapprehensions 
and misconceptions of the effects of designation 
which had been refuted at previous national park 
inquiries. - 

lf opposition is frequently due to misconceptions 
and misunderstandings, it can be ohanged into 
co-operation when there is proper appreciation of the 
purpose and functions of a national park and the 
difference between it and ordinary county planning. 
That much is clear from the work of the Peak District 
National Park Planning Board. The few months 
experience of that body has oonvinoed some of its 
members who were most opposed to a joint board, 
and anxious for an advisory committee instead, that 
& joint board can work effectively. The members of 
the Board have already shown their impartial outlook 
in considermg industry and amenities, and are 
evidently growing out of a perochial.idee of their 
responsibilities into one that is inspired by the 
conception of a national park which induced Parlia- 
ment to pass the legislation. 

Here there is evidence that & joint board oan 
function and that its members recognize that success 
depends on the ability of its members to carry with 
them the authorities which they represent. Confidence 
that the joint advisory committee which Mr. Mao- 
millan proposes for the Snowdonia National Park will, 
in fact, be guided, as he desires, by the National 
Parks Commission, will not be strengthened ‘by the 
recent decision of the Dartmoor National Park Com- 
mittee to sanction the erection of a television mast 
on North Heseary Tor. Both the Dartmoor Preserva- 
tion Association and the National Parks Commission 
have asked the Committee to reconsider its 
decision, but without effect. In spite of this, 
neither Mr. Macmillan nor Mr. Marples m the 


NATURE 


August 30, 1952. vs. 170 


debate on July 14 brought forward any evide: 
to justify their optimiem over the surrender 
national control. : 

It is clear enough, therefore, that if the oo-operatt 
and understanding of the local authorities, on wh} 
Mr. Marples, like his opponents, rightly lays su 
stress, ia to be secured and, still more, 1f the finano 
support which he referred to as ‘‘quite indispensab» 
in addressing the annual meeting of the Sheffk 
and Peak District Branoh of the Counoil for t 
Preservation of Rural England is to be obtamc 
a vigorous educational campaign must be unde 
taken as a matter of urgency. The gravest dou) 
as to the good faith of the Labour Party in tJ 
matter were roused by the actions of Mr. Dalton a: 
Mr. Blenkinsop, and in using the adjournment debe 
on July 9 and the debate on July 14 to attack t 
Government on party lines. But Mr. Macmillan a 
Mr. Marples have need enough to establish their ox 
sincerity and good faith, and it is to be hoped th 
in ite next annual report the National Parks Cox 
mission will no longer have to complam that it 
unable to conduct eesential publicity campaigns P 
l&ok of the relatively small sum of £300. 

The Minister will doubtless discount or ignore ax 
attacks upon his policy made on party lines. F 
oan soarcely overlook the fact, however, th 
members of his own party, and that doubts 
to his intentions have been raised by his ov 
actions in the minds of many responsible a 
independent people throughout the country. The 
doubts were not dispelled by his speech on July 1 
and if any progress is to be made with the establis 
ment of real national parks, some proof, rather ths 
words, must be forthcoming to show that t 
Government is really concerned with the claims 
amenity, of which Mr. Marples spoke so disparaging! 
It should be noted, for example, that in ita annu 
report this year the Council for the Preservation 
Rural England reached the conclusion, from a revie 
of various disputes with the authorities over ele 
tricity undertakings, and particularly the Malve 
Hills case, that the tendency among governme 
departments and local authorities to pay scant regal 
to the olaims of amenity 1s moreasing. Sir Patri 
Abercrombie, too, has contended that despite oo. 
sultation, publio inquiries and departmental inquirie 
these large impersonal organizations have become f. 
all practical purposes above the law and outaide t] 
control of planning authorities. 

That contention is completely endorsed by t) 
Counoil for the Preservation of Rural England ar 
is, ge already indicated, one of the fundament 
reasons for the concern with which Mr. Maomullan 
departure from the administrative proposals of tl 
National Parks Aot is regarded. Instead of harpi 
on the need for securing the co-operation and unde 
standing of the local authorities, on the importan 
of which all are agreed, the Minster should first tal 
positive action to assist the removal of misconception 
and migapprehensions, to the persistence of which t) 
North Yorkshire Moors inqujry bore witness, an 
second, inquire himself a little more closely into tl 
reasons for such misapprehensions. 
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Iwo such causes have already been indicated : 
x, the slender resources which the National Parks 
mmission has at ite disposal for publicity ; and 
ond, there is this question of control of depart- 
mtal requirementse—land needs of the Armed 
rvices, mineral workings, water supply, electricity 
dertakings and others. Some independent means 
assessing such requirements in relation to national 
eds as a whole is imperative. If we oontinue to 
ow departments to be judges ın their own cause, 
ither nature reserves nor parks, national or local, 
r evon cricket flelds are likely to survive in Great 
mtam. 
But there is & third cause at which Mr. B. Keith- 
cas hinted in his recent book, “The English Local 
rvernment. Franchise” (Bleokwell, 27s. 6d.). The 
pute over the administration of the national parks 
a facet of the general problem of the relations be- 
een central and local government. For many years 
e powers and responsibilities, obligations and re- 
arces of local authoritiea have been getting out of 
gnment. To a large extent local authorities spend 
mey which 18 not their own on policies which are not 
their making. More and more local expenditure 14 
od by forces outside the control of the individual 
thority, and this flxed expenditure tends steadily 
increase, with consequent lunitation of the area of 
itiative for the local authority. For example, half 
e gross expenditure of & large county borough may 
on salanes and wages, in accordance with scales 
ed by some independent body or by a national 
‘nt oounoil. 
While the local authority remains free, within 
nits, to reduce or increase ita staff, it has largely 
st the power to flx conditions of service, except in 
far as rt acts through some national negotiating 
dy; in such oircumstanoes it is understandable 
et looel authorities should look askance at any 
oposals whioh would extend further the power of 
tional standards to enforce a oertain minimum 
penditure on the local authorities. Mr. Keith- 
\oas pointe out that extension of the system of joint 
ards proposed for the administration of national 
rks might well constitute & major threat to the 
lependenoe of local government in Britain. Whether 
e system does, in fact, mark the beginning of a new 
-m of central control of locally elected bodies cannot 
t be seen. It is not clear, for example, whether the 
vernment nominees on such committees are free 
ents or whether they are expected to represent the 
a8 of the Government; but in the context of the 
neral tendency for central control to go beyond 
iat is justifiable either by present economic diffi- 
ties or by the financial aid given, the misgivings 
some of the local authorities in this matter are 
.derstandable even if they cannot be condoned. 
From this point of view it 18 equally clear that the 
ime responsibilty for removing misunderstanding 
d oppoartion lies on the Government's shoulders. 
»vernment parsimony has not only impeded the 
noval of misapprehensions as to the nature of 
tional parks, but has also accentuated the justi- 
ble fears of the local authorities as to the effect on 
eir flnanoial resources. If there is to be a national 
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policy, it must be implemented from national 
resources : the exeoution of such a poly should not 
depend on the ability of a particular local authority 
to supply the resources. If that were made clear, 
there would be less question of the willingnoss of looal 
authorities to co-operate in workmg out a national 
policy which took full account of losal interests na 
well es of the wider and long-term national and 
special interesta, with which it 18 unreasonable to 
expect local authorities primarily to ke concerned. 

The abandonment of the Hobhouse principle that 
national parks should be nationally financed and 
administered was @ mistake for which both political 
parties share the responsibility. The experionce of 
the Peak District National Park Board, as nlreudy 
indicated, warrants the hope that oolleotivo exeroiso 
by such a Board of executive control over the wholo 
of a park area may induce in rts locally olootod 
members & sense of independent and united purpose, 
of loyalty to the oonoeption of a national park and 
of responsibility to the nation as & whole as well as 
to their own ratepayers. It is even poseible to see 
here one of those flelds for enterprise which are fo 
important if looal government is to retain vitality, 
and ıt should be noted that in a useful report on the 
soope for enterprise in local government, put out lost 
year by the Research Panel of the National Associa- 
tion of Local Government Officers, some stross was 
laid on the importance of evolving new patterns of 
co-operation. 

That report gave due weight to all those factors 
which we have suggested as helping to explain tho 
attitude of local authorities to the national parks In 
spite of these difficulties, however, and the limitation 
of experiment which central control and the economic 
situation place on even the counties and oounty 
boroughs, the report took an optimustic view of the 
scope for enterprise in local government. Particularly 
in the social services and in amenities, a vast sphere 
of work is still open to local authorities both m the 
technical development of servioes and in the develop- 
ment of systers of co-operation and administration. 

National parks or nature reserves were not men- 
tioned in this report; but the bearing of the con- 
clusions of this report on the national parks question 
is unmistakable. If, however. local authorities 
are to respond to the challenge which is offerod to 
them, a large measure of responsibiltby lies on the 
shoulders of the Minister of Housing and Local 
Government: he must no longer allow the edlucs- 
tional activities of the National Parka Commission to 
be hamstrung for paltry sums ; he should dispel such 
musgivings on the part of the loos. authorities as are 
directly due to the Ministry’s refusal to provide tho 
planning authorities of particular parks with tho 
fln&noial resources required for effective national 
planning ; and he should terminate an appoasoment 
policy which threatens to jettison tho deolared mton- 
tions of the Aot in the face of misinformed opposition 
based on misconceptions for which the Munisiry's 
policy is in part responsible. 

Action in these matters will provide the best test 
of the Minister’s belief in the idea of national parks 
and his desire for the efflorent admmistration which he 
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has admitted is to be secured by a single authority 
such as a joint board. Mr. Maarnillan has, moreover, 
indicated his acceptance of the principle that, in the 
areas designated as national parks, amenity 18 to be 
regarded as the overriding national interest ; though 
the whole trend of his speech suggested that at the 
-present time he attached rather a low importance to 
amenity as compared with other national interests. 
The danger is, of course, that irreparable demage may 
be done to amenity in the moantime if m some areas 
that mtereeb is not supreme even at the present time. 

For all that, there 1s evidence in Mr. Macmullan’s 
speech of his ability to see the problem as a whole 
and to put the question of national parks in its 
proper perspective. It is his actions that have 
aroused doubta as to his intentions; but fortunately 
there 18 other and more reassumng evidence of his 
energy and initiative, such as his direction requiring 
all freah applications for granting permiasion to 
extend or open quarries in the Peak District to be 
made to the Peak District National Park Planning 
Board in the first instance, and more particularly m 
that larger question of local government to which the 
question of national park administration is related. 
How olose ıs that relation, and how large an oppor- 
tunity for the invigoration of looal government the 
wise admmistration of national parks by such devices 
as & joint board offers, are well brought out in a 
recently published study by Mr. D. N. Chester of the 
finanoial and administrative relations between central 
and local government. Two chapters, in particular, 
of this book—that in which Mr. Chester sets forth the 
assumptions on which his study 18 based and that in 
which his oriticisms and proposals for improving such 
relations are detailed— deserve attention as much from 
the point of view of the administration of national 
parks as of the reform and reinvigoration of local 
government. They could well contribute to effect 
the closer co-operation and understanding, on the 
necessity of which in an effective national perks 
system all are agreed. 


HISTORY OF BOTANICAL 
EXPLORATION IN MALAYSIA 


Flora Malestana 

Being an Illustrated Systematic Account of the 
Malaysian Flora, including Keys for Determination, 
Diagnostic Descriptions, References to the Literature, 
Synonymy and Distribution, and Notes on the 
Eoology of ite Wild and Commonly Cultivated Plante. 
(Published under the auspices of the Botanic Gardens 
of Indonema, Bogor, and of the Rijksherbarium, 
Leyden.) General Editor: Dr. 0. G. G. J. van Steenis. 
Series 1: Spermatophyta, Vol. 1: Malaysian Plant 
Oolleotors and Collections; being a Cyclopwdia of 
Botanical Exploration in Malayma, and a (uide to 
the Concerned Literature up to the Year 1950. By 
Mrs. M. J. van Steenis-Kruseman. Pp. clii+ 639. 
(Djakarta and Groningen: Noordhoff-Kolff N.V., 
1950.) 55.50 f. . 


HE "Flora Malesiana" now in progrees of 
pubhoation is a magnificent effort deaigned to 
give a detailed and systematic account of the botany 
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and vegetation of ‘Malaysia’, including the Male 
Peninsula, Indonesia, the Philippine Islands, Britit 
Borneo, Po 'Timnor and New Guinea. It wi 
we are iold, preceded by three volumes of 
pane character, of which the preeent'one is tl 

to be published. This volume has been writte 
by Mrs. M. J. van Steonis-Kruseman and has as 
separate title, ‘Malaysian Plant Collectors ar 
Collections ; i a Cyclopmdia of Botanic 
Exploration in ysis, and a Guide to the Co 
cerned Literature up to the Year 1950”. It 1s evide 
that much bibliographical and biographical researc. 
spread over a pened of approximately twelve yea 
and involving the immense task of consulting 
world-wide literature on the subject, has gone im 
the preparation of this volume. The result has bæ 
the buildmg-up of a fully comprehensive ar 
informative work, the most complete contribution : 
our knowledge of the history of botanical exploratic 
m Malayma ever published. 

The introduction to the volume, forming Chapter 
covers more than thirty pages and outlines the ar 
and history of the work and its purpose as part: 
the "Flora Malesiana". It goes on to deal wit 
private colleotions of Malaysian plante, gives copio: 
notes on mialabelled botanical collections, and includ: 
an annotated lst of the literature for the use < 
explorers, ending with an account of the etymolog 
of vernacular names for the planta. All those wl 
intend to collect in the tropics will find the directior 
contained in the chapter on the technique of plan 
collecting invaluable. The dangers encountered, tl 
equipment needed, what and how to collect, tk 
dispatch of living plante, and many other matte 
are deearibed in & full and detailed manner. Indee 
the information will doubtless be found useful i 
many people other than botanists, and the wide fle) 
covered by the volume should result m a demand fr 
it by those with interests in the history of oth 
branches of science such as zoology, etymolog 
agriculture, horticulture, medicine, forestry, ethn 
graphy, geography and so oh. 

In Chapter 3 the delimitation of Malaysia and i 
main geographical divisions are dealt with an 
include unpublished data, while diagrams and figun 
iven to illustrate distribution. Attention is pa: 
e inner divisions of the flora, and the theori 

ta of Earle, Sal. Muller, Zollinge 
Miquel, Wallace, Merrill, Malm and Dickerson a 
discussed. Reference to the collections is made in tt 
next chapter, which gives a complete let of tk 
voyages and expeditions in chronological order an 
also provides a useful geographical survey. Deaiderat 
for future exploration are next considered, an 
attention is given to the work of future botanic 
collecting. Another chapter contains references 1 
important sources of information used in oompllin 
the list of collectors and also includes other informi 
tion relating to herbaria where collections of Malaysia 
plants are to be found. There are also sevent 
Bpeornens of facsimile handwriting of well-know 
botanists, which will no doubt be found extremely us 
fal in identifying handwriting on herbarium sheets. 

The reet of the volume, consisting of 639 pages, 
devoted to a very valuable cyclopsdia of collector 
This contains brief biographical sketches of som 
three thousand people who have been concerned e 
some time or other with the botany of Malayan 
Itineraries, collecting localities, collections an 
literature follow the sketches, and many portraits a) 
included. Here many celebrated men are dealt wit! 


are 
to 
and 
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1 as Solander, Banks, Thunberg, Commerson, 
k, Korthals, Koorders and so on. In many cases, 
biographies have hitherto been available or were 
y to be found in special or obscure publications. 
: book enda with a select index which has evidently 
n carefully compiled. 

me can have nothing but praise for this book, 
ch is & veritable mine of information. To all 
anista interested in or visiting Malaysia it will be 
te indigpensable. H. S. MARSHALL 


ONTROL OF PUBLIC EXPENDI- 
TURE IN BRITAIN 


a Control of Public Expenditure 

ancial Committees of the House of Commons. By 
il Chubb. Pp. vii+292. (Oxford: Clarendon 
es; London: Oxford Univermty Preas, 1952.) 
. net. 


R. BASIL CHUBB’S scholarly survey of the 

financial committees of the House of Commons 
concerned not, as the original Public Accounts 
nmittee, with unauthormzed spending, but with 
$e spending—the most efficient use of public 
ney. Nor are controls of the type which are here 
widered a substitute for efficient admunistration. 
at is the first and indispensable safeguard, and 
| system of control which Dr. Chubb reviews in 
3 book might be described essentially as one of 
ining prima facie evidence that administration is 
fact sound. This study shows what care has been 
:en. to avoid infringing departmental responsibility 
1 to secure the co-operation of the departments in 
viding the information essential for the formation 
a balanced opinion upon their activities. 
juch co-operation and the provision of adequate 
ormation are the essential conditions for inde- 
ident control of this type. There are others which 
. Chubb also pute forward as neceasary if & Select 
mmittee is to examine expenditure effectively : 
voticable and clear-cut terms of referance; an 
propriate organization; means of ensurmg that 
bioe 18 taken of ite recommendations; and liaison 
1 co-ordmation arrangements with the Public 
counts Committee. Given these, and there is no 
won why the essentially amateur character of such 
Select Committee’s inquiries, in contrast to the 
re profesional probing of accounts by the Publio 
counts Committee, with the assistance and 
idance of the Comptroller and Auditor General and. 
» Audit Department, should not yield extremely 
xful resulta. Even such a complicated and technical 
estion as the national o tion for soientiflo 
d mdustrial research has. bean use Aly probed in 
is way, as the third report of the Estimates Com- 
ttee for the session 1946-47 shows. 
The work of the Estimates Committee and of the 
ibliic Accounts Commuttee appears, m fact, already 
have shown the lines along which control 1s to be 
ected. The task confronting us to-day is to 
termine exactly what new type of mformation i8 
yaired ing such bodies as the University 
ants Committee and the Department of Scientific 
d Industrial Reasearch for an accurate appreciation 
the efficient performanoe of their services and the 
xiom of their expenditure. With this there may 
o be required, indeed, something more than a 
ancial gorutiny—& serutiny of method, based on 
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the investigation of departmental practice and 
organization. Largely this will be a matter of 
departmental administration, though ın part ıt may 
be stimulated by the inquiries and activities of the 
Select Committee. 

How far any really radical change in this respect 
is neceasary cannot easily be judged from Dr. Chubb’s 
review. Seldom, if at all, does he indicate the out- 
oome of the recommendations of the Select Committee 
on Estimates, and we are given no means of judging 
whether or not there exist at present adequate means 
of ensuring that notice is taken of the recommend- 
ations of the Estamates Committees. This, however, 
is vital if the work of the Committee is not to be in 
vain, and publio control is to be a reality and not & 
sham 


Dr. Chubb’s book gives & clear historical account 
of the development of a system that hes already 
served us well. Huis book is also to be welcomed as a 
pointer to the directions in which fresh thought and 
Btudy are required if we are to adapt the system to 
gerve still more closely the conditions of to-day, and 
particularly to solve such problems as those of the 
control or investigation of the great public oor- 
porations and of the formation of an educated public 
opinion which is not only satiafled that money is 
wisely spent, but also understands the relation of such 

diturea to national welfare clearly enough to 
be immune from hysteria at a time of economy. Such 
problems involve scientific study by some at least of 
the Departmenta of State: they equally involve 
co-operation and hard thinking among scientifc 
workers and technologists, as well as administrators, 
by whom and on whom some of these large sums 
will be spent. R. BRIGHTMAN 


CLAY MINERALS 


X-Ray Identification end Crystal Structures of 
Clay Minerals 

Edited by G. W. Brindley. Pp. virt 346. (London : 

Mineralogical Society, British Museum (Natural 

History), 1951.) 36s. 


HIS is an indispensable reference work for the 
ecientifio workers who are trymg to bridge the 

p between the well-crystallized minerals and those 
Perad and generally less well-ordered ones 
generically termed olays. Clay was one of the first 
raw materials to be used by man, and the numerous 
and sometimes beautiful surviving achievements of 
early potters in many lands testify to the extensive 
deposite of useful olay that have been discovered in 
the past. In Great Britain we have been fortunate 
in possessing good depomta of kaolinite and of fuller's 
earth (montmorillonite) that have been known and 
widely used for centuries. The foundation of the Clay 
Group of the Mineralogical Society of Great Britain 
in 1947 indicates a resurgence of interest of scientific 
men and women m clay and a welcome rapprochement 
of workers from industrial, univeraity, government 
and other laboratories. 

The monograph now under review 1s the first of ite 
kind to appear in Britam and 1s & tribute to the 
inspiration and industry of the editor and his team 
of French, American and British experte who have 
given so generously of their time to the collection 
and dissemination of useful knowledge. Identification 
18 an essential preliminary to all crystallographic 
studies. X-ray diffraction has proved to be the most 
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powerful method of identifying clay minerals, and 
due acknowledgmente are made to the Bragg school, 
Koes and Kerr, Pauling, Hendricks and Nagelachmidt 
for their pioneer work. The value of auxiliary teoh- 
niques is emphasized, and well-balanced accounts are 
inoluded of chemical, optical and thermal studies. 
Mechanical analysis, aided by the centrifuge, is a 
necessary prelude to the application of X-ray dif- 
fraction, chemical and thermal techniques to the 
quantitative study of clay, soil and ocean depoaita. 
Chapters of a more advanced nature describe arystal 
structure studies of montmorillonite, halloysite, fire- 
clay and chamosite, and X-ray studies of inter- 
stratifled and disordered layer lattice minerals. A 
knowledge of the mlicon-aluminium oxygen layer 
framework and where the layers of water molecules 
are located can often be extended to & more detailed 
sccount of where additional elemente— potassium, 
sodium, magnesium, iron, eto.—are also mtuated. 
Thus are lained many of the known properties of 
clay aaea: It 8 not too much to expect that 
more exact crystal structure analyses will lead to the 
prediction of unsuspected properties, some of which 
may be useful to science, art and industry. 
F. A. BANNISTER 


CHEMISTRY OF LIGNIN AND 
WOOD 


The Chemistry of Lignin 
By Friedrich Emil Brauns. Pp. xv--808. (New 
York: Academic Prees, Ino., 1952.) 14.50 dollars. 


Chemistry of Wood 5 
By Erik Hhgglund. Pp. x+681. (New York: 
Academic Pre, Inc., 1951.) 18.50 dollars. 

HESE two books have much in common. Each 

has as author a prominent member of a pulp 
and paper research organization—Brauns being of 
the Institute of Paper Chemistry, Wisconsin, and 
Hagghind of the Swedish Forest Producta Research 
Laboratory—and both authors are prominent authori- 
ties on the subject-matter covered. Both books, too, 
are essentially documentary in character and con- 
tain some 2,200 and 1,400 references to the original 
literature, respectively.  Peouliarly enough, the same 
(and indeed, only) adverse comment applies to both 
— namely, that they are, if anything, too docu- 
mentary and perhaps insufficiently critical of the 
work recorded, including the author’s own. 

The chemistry of lignin is in effect largely the 
chemistry of wood, so that overlaps are to be expected 
and indeed make comparison a matter of same 
interest. For example, sections on the structure of 
lignin and ita formation and role in the plant are 
common to the two volumes. Both books adopt an 
essentially chemical approach to their ject, 
although the wider industrial implications are duly 
recognized, even if they are not fully discussed as 
such. Thus, Brauns emphasizes how the academic 
chemical approach to the problem of lignm structure 
via ita chemical reactions should lead to the solution 
of that major problem of all pulpmg industries, 
namely, the economic utilization of lignin instead 
of ite di as a highly objectionable efftuent. 
Similarly, Hágglund's book has chapters on the 
chemistry of the acid and alkaline pulping processes 
used for the manufacture of wood pulp for paper and 
r&yon manufacture. 
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As might be expected, Brauns’s book is the m 
restricted in scope although, in consequence, ea 
section is correspondingly more detailed. 
covered are the analysis of lignin, :te isolation, a 
its physical, biological and chemical properties a 
reactions, together with ita role and formation in t 
plant. A long chapter deals, of course, with t 
various theories of the structure of lignin. Unf 
tunately, it leads to the conclusion that it 1s premat 
to suggest a constitutional formula for lignin, althou 
there is strong evidence that lignin is a high polyn 
comprising at least 75 per cent of phenylpro 
‘building Mouse". The structure of these ‘buildi 
stones’ and the mode of their combmation are, ho 
ever, still gnknown, and indeed Brauns regards o 
knowledge of the structure of lignin as comparat 
with that of cellulose more than a hundred years e 

Higglund’s book is a revised edition of ‘Ho 
chemie”, firat published in 1928 (second Germ 
edition, 1989), now, significantly enough, appearr 
in English although printed in Sweden and publiah 
in the United States. The ground covered includ 
wood tissue and formation, the physical and chemic 
properties of wood and its various constituenta, t 
chemistry of wood saochariflcation (Rheinau prooea 
and the sulphite and alkaline pulping methods a 
associated bleaching processes. carbonirzatio 
caustic fusion, storage and natural decomposition 
wood are also dealt with. 

It is noteworthy, and a tribute to both the authc 
and publishers, that although the books are print 
in Vienna and Sweden, respectively, the standard 
production beara very favourable comparison wi 
the best of similar books published in Great Britai 
ee ee Dan ee ee 
recommended as full, authoritative and u 
accounts of our present knowledge of Sod? and 1 
constituenta. On the whole, they are complementa: 
to, rather than substitutes for, one another; ar 
studied together they should meet every need of : 
workers on the subjects of wood and lignin. 

JULIUB GRANT 


ABSTRACTING FOR PHYSICISTS 


AND ELECTRICAL ENGINEERS 


Physics Abstracts 
Section A of Science Abstracts. Vol. 54,1951. P 
vii+ 1460. 
Electrical Engineering Abstracts 
Section B of Science Abstracts. Vol. 54, 1951. P 
xii+ 737. 
(London: Institution of Electrical Engineers, 1051 
£2 10s. each section ; £4 10s. both sections. 
E 1948 the Royal Society Beientiflo Informatic 
Conference in London discussed among othi 
topics the question of improvement of abstractir 
services ;-in 1949 Unesco convened a conference | 
Paris to discuss the co-ordination of the vario 
science abstract journals, and in 1950 the resulta « 
an extensive and detailed study, undertaken by tł 
American Institute of Physics with the financi: 
assistance of the U.S. Office of Naval Research, : 
the opinions of Fn on Physics <Abstrac 
(Sotence Abstracts A) were published (Amer. J. Phys 
18, 417; October 1950. also Physics Today, : 
18; August 1951). The principal object of the latt 
inquiry was to ascertain for what purposes physicis 
use abstracta, their opinion of the & ing servic 
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available to them and what, within reason, they would 
lke to have in the way of physios abstracting. Tho 
result ahowed that physicists regarded ‘‘wide coverage 
of ee. as the primary requirement. ‘Prompt 
publication of abstracts”, ''abstracta written by 
subject experte" and “extensive indexing" were con- 
sidered of equal importance but & very poor secondary 
requirement. Hecommendations to implement these 
requirements were submitted to the management 
committee of Physics Abstracts and were readily 
accepted. Indeed, it stands to the credit of the editor 
(Dr. B. M. Crowther) and the committee that nearly 
all the suggested mrprovementa had been anticipated 
and m many ceses put into effect before the resulta 
of the above inquiry were mace pubho. Subscribers 
to Science Abstracts will have noted with satisfaction 
the considerable expansion and gradual mmprovement 
generally of both Physics Abstracts and Electrical 
Engineering Abstracts (Science Abstracts B) during the 
past few years. 

Commenced in 1898 when it was the first journal 
of its kind, Sonce Abstracts i8 now the major 
abstracting Journal covering articles with & physical 
interest in mathematics, astronomy, astrophysics, 
geodesy, physics, physical chemistry, crystallography, 
geophysics, biology, technical materials and photo- 
graphy m Section A, and articles of interest to 
electrical engineers in engineering, electrical engineer- 
ing, electronics, telecommunication and technology 
1n Section B. Tho journal 18 controlled by & manage- 
ment committeo consisting of council members of the 
Institution of Electrical Engineers, the Physical 
Society, tho Royal Society, the British Electrical 
Authority and an observer from the American 
Physical Society. The executive officers are the 
Secretary of the Institution and the Editor of Sotence 
Abstracts. Facilities and administration are provided 
by tho Institution; but the financial responsibility 
ia borne jointly by the Institution and the Phymecal 
Nocioty. The circulation of Section A is very large, 
greater than 12,000. Until quite recently more than 
half the number of copies sold were purchased by the 
American Physical Society for distribution to ita 
members automatically as & privilege of membership 
and without extra cost; every member of the 
Physical Society receives a copy ; a copy for personal 
use may be purchased at & considerably reduced rate 
by members of the Institute of Physics and members 
of the Institution ; andl& large number of copies are 
roll to the general public, mainly libraries and 
organizations. Though Section B, with & circulation 
of 4,000, has not such a wide appeal as Section A, ita 
emeulation 18 still quite good. It could, however, be 
improved among physicists, for more than half the 
copies issued are distributed to members of the 
lnstitution and & large part of the remainder sold to 
libraries ond organizations. 

The price of Sotence Abstracts is remarkably low, 
and although it has had to be raged recently, the 
increase is by no means in proportion to the expansion. 
in the journals which has taken place since 1945. 
For example, the 1951 volumes (4 and B) contained 
9,008 (1160 pages) and 4,050 (624 pages) abstracta 
respoctively and indexes covering approximately 300 
and 100 pages respectively, whereas in 1945 the 
corresponding figures were 3,148 (339 pages), 2,744 
(292 pages) and indexes of approximately 60 and 50 
pages respectively. 

The corresponding increase in price, however, has 
been only about 50 per cent. Furthermore, the time- 
interval between the appearance of an article and 
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the publication of the abstract in Seience Abstracts 
has been reduced considerably. Tho speedy pub- 
lication of the annual indexes 18 most rmportant, and 
before the Second World War the annual indoxes 
appoared regularly im February. For many years 
amce, however, this was not possible and when, 
therefore, in 1950 the pre-war practice was resumed 
many people doubted whether it could be maintained. 
However, they were to receive a pleasant surprise, 
for the annual indexes for 1951 were distributed to 
subscribers in mid-January 1952, & feat of which the 
editor and his staff must feel justly proud. 

It is difficult to review Vol. 54 of Sections A and 
B without making a few comments and suggestions, 
though admittedly these are of minor importanco and 
are naturally the reviewer's own personal views. It 
is irritating to find only & supplement to the list of 
journals abstracted at the beginning of Vol. 54 and 
to have to refer to an oarlier volumo for the main list. 
Books, in addition to articles in scientific journals, 
are sometimes abstracted, but it is difficult to 
ascertain on what basis these books aro selected, and 
in any event how does one abstract a book? The 
varied styles of the book abstracta rovoal some of tho 
difficulties the abstractors have had in this regard, 
whether to go to the one extreme of a review or the 
other oxtreme of a mere copy of the contenis list. 
There are atill too many abstracts in which tho titlo 
of the article 18 repeated as the opening sentoncc. 
though this fault is more or lees confined to author 
abstracts. The onus here is really on the editor of 
the journal in which the article abstracted appeared ; 
but it perhaps would be & good thing if Sctence 
Abstracts were ruthless in revising such abatracis. 
Referees of scientific papers should be encouragod to 
comment on the abstracts aa well as on the contenta 
of the papers submitted to them. 

The remarkably few misprints, the clear typo and 
lay-out of the abstracts, the detailed author and 
subject indexes and the ease with which one can find 
one’s way about the abstracts, in addition to tho 
consistently high standard of tho abstractes and 
arrangement, are praiseworthy features. The 
Universal Decimal Classification system of clessifica- 
tion 18 excellent for orrangoment, but 16 18 doubtful 
whether the tme and labour involvod in printing the 
U.D.C. numbers is worth while. Complete covorage 
of all periodicals is, however desirable, obviously 
impracticable, and the close co-oporation between 
the various abstracting journals to mako use of ench 
others’ abstracts is to be encouraged. Science 
Absiracts now includes many abstracts prepared by 
other abstracting journals. 

In accord with recommendations of tho Royal 
Society the abstracts are "written concisely and in 
normal rather than abbreviated English”, but 
abbreviations of words are used and in somo cass 
these may not be familiar to the reader; for oxample, 
a physicist may not recognizo that ‘o.h.’ stands for 
'over-head'. So far as possiblo, abstracts should bo 
easily read and should be self-explanatory, so that 
abbreviated words (except, of course, recognize 
unite) should be avoided. There remains but ono last 
comment and plea. If the editor of Science Abstructs 
sees fit to increase still further tho number of abstracta 
a year in Physics Abstracts, he w asked to bear 
in mind that Abstracts A 18 now as large as can bo 
conveniently bound in ono volume and that 1f ıt wore 
bound in two separate parte, though naturally moro 
costly, it would be easier to handle, and tho binding 
would not be so highly strained. — S. WEINTROUB 
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SCIENTIFIC THOUGHT THROUGH THE AGES* 


By Dr. NAZIR AHMAD 
Chairman, Pakistan Tarif Commission 


e s rudiments of scientiflo thought must have 
started as soon oa man began to think for hım- 
self. When he saw the natural phenomena with 
which he was surrounded, the msing and setting of 
the sun, the phases of the moon, the of the 
stars, the rain, the wind, the hghtning, the change of 
the seasons, the growth of plante and crops, he must 
have begun to wonder about their causes; and that 
wonder was the starting pomt of the scentiflo thought 
in him—the seed from which the tree of knowledge 
was ultimately to grow. In the distant past, man 
tried to pd natural phenomena by imitating 
Nature. conceived the,idea that if he mitated 
ony aspect of Nature, he would be able to reproduce 
it. For example, he associated the croaking of 

with the oncoming of rains; and he concluded that, 
if he imitated the frogs, he might bring down rain 
on earth. There &re numerous instances of such 
onitation on the part of early man with the object 
of reproducing natural phenomena, which have come 
down to us in the form of dances and rituals. This 
attempt on his part to reproduce natural phenomena 
by imitation led to what uw now called 'rmitative 
magic’. This form of magie, associated with what is 
known as ‘contagious magic’, was man’s earliest 
attempt, in & crude way, to comprehend and explam 
some of the natural phenomena. However, whether 
1t was ‘imitatrve magic’ or ‘contagious magio’, it was 


slowly transformed either into scientific thought, . 


when an effort was made at & rational explanation, 
or into a religious belief, when natural phenomana 
were explained in terms of deities, gods and goddesses 
or & supreme being. According to one school of 
anthropologista, magical conceptions led to religious 
behefs on one hand, and scientific thought on the 
other; while & second school of anthropologista holds 
the view that the transition was from magic to 
religion and from religion to soienoe. Be that as it 
may, this intermingling of magical concepts and 
religious beliefs with scientific thought, which started 
right in the beginning, remained one of the dominant 
features for many centuries; and was, and perhaps 
stil is, responsible for the slow victory of rational 
thought over superstition and out-moded belief. 
Coming to the development of scientifle thought, 
88 we understand 16 , we find ite rudimenta in 
the civilization of Babylon, where their mathe- 
maticians developed a mixture of the duodecimal 
and decimal from the ten fingers and two 
hands; and, because the number 60 was the first 
common multiple of 10 and 12, it acqmred a special 
significance, which it has managed to preserve even 
to the present tıme, It is from there, indeed, that 
we geb divisions like 60 seconds to a minute, 60 minutes 
to an hour, 60 seconds to a minute in the measure- 
ment of an angle, eto. With this useful discovery of 
the rudimente of arithmetic, magical ideas got 
strangely inter-woven ; this retarded the progress of 
scientific thought, jally when the Chaldean 
astrologers acquired the upper hand. Apart from 
this discovery, the Babylonians were the first to 
undertake the cultivation of cereals; this compelled 


* Substance of a publio lecture before the Fourth Pakistan 
Selence Congress at Peahawar on 17. 


them to devise some kind of a calondar, which is one 
of the earliest in the world. From their astronomica 
observations, they were able also to calculate thc 
relative positions of the sun and the moon, anc 
predict solar and lunar eclipses; but, instead o! 
pushing forward the bright science of astronomy, 
they turned aside into the dark regions of astrology, 
and evolved a curious conglomeration of both. 

From Babylon the scientific development passes or 
to Egypt, where we find the first use, on a large 
scale, of the wheel as a acientzfic tool. Great stridce 
were made in the science of land measurement, 
because when the River Nile, which 18 the life-line ol 
the Egyptian cultivators, was flooded, the fields and 
the farms got terribly mixed up; and the Egyptians 
found that the science of land measurement was 
necessary to enable them to know to whom a pear- 
ticular plot of land belonged. Apart from these 
advances, other great advances, for which the old 
Egyptians were responsible, were in the flelds of 
physiology and surgery, which resulted from their 
art of mumonifleation. They, for the first time, 
adie fairly complex surgical operations, and 

vered certam phymologioal principles. Con- 
temporary with the oivilzation of ancient Babylon 
and Egypt was the civilization of India, whero 
memorable advance was made in the theory of 
numbers; in fact, where for the first time the 
numerals one to ten, as we know them, were used 
extensively, which later on were taken by Arabs 
from India and passed on to Europe, and hence they 
came to be known as Arabic numerals. In India, the 
science of medicine also made fair progress—especially 
under the influence of the Buddhistic ings, which 
laid great emphasis upon love, fellow-feeling and 
sympathy. But the advancement of science and the 
pres of scientific thought m India were retarded 
y the conflict with such philosophical concepte aa 
the transitoriness of earthly existence and the 
evanescence of life. ' The Indian philosophers were 
more concerned with the life hereafter, and they 
regarded life on this earth as maya, a shadow, a 
flesetang moment, which did not deserve serious 
consideration. 

Such was the intellectual background .of the 
civilizations of ancient Babylon, Egypt and India, 
unti the blossoming of scientific thought, as wo 
understand it, took place in Greece about the fifth 
century B.0. The ancient Greeks revealed themselves 
as amazing people with an unquenchable thirst for 
truth ; and the freedom of thought witnessed among 
them had not been anywhere before their 
time. Indeed, their freedom of thought was so 
unfettered that their great dramatista wrote satires 
and comedies on subjects which the common people 
venerated ; and these were actually produced on the 
stage. This freedom of thought among the ancient 
Greeks was one of the motivating forces for their 
great Boientiflo and philosophical advance. Pytha- 
goras was the first philosopher who devel the 
abstract idea of numbers, which he probably took 
from the ancient Indians, as he was scquainted, to 
some extent, with their philosophy. He was also 
responsible for the concept of four primary clements 
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rhich constituted the basic materials for all the other 
ountleas objecta of this world ; these four elementa 
wing earth, water, air and fire. The Greeks were 
he first people who paid serious attention to the 
roblem of matter; and tried to find out whether 
he great variety of objects, which constitute the 
raterial world, could be explained in terms of a 
ingle element. They were not succesaful in this 
ynthesis because -their efforts were more flighta of 
magination than scientific theories based upon solid 
lata. However, in this process, a group of philo- 
ophers, known as Atomiste, rose among them, who, 
y a wonderful insight, were the first people to express 
he idea that matter is ultimately made up of small 
articles, which they called ‘atoms’. The philosopher 
rho gave the final touches to this hypothesis was 
)emoeritus, and his exposition has been handed 
own to us in a flne poem by Lucretius. However, 
bo hypothesis was not supported by any experi- 
nontal facts, as was the cage with Dalton’s hypothesis 
nany centuries later; and therefore, when it was 
ittacked by other philosophers, like Plato and 
\ristotle, it could not withstand their criticiam. 

Nevertheless, the philosophical inquiries, which 
rere begun by the early Ionians, were pushed forward 
ntil we come to Socrates who, for the first time, 
egan to question openly and relentleasly beliefs and 
leas commonly held by his contemporaries. He did 
ot originate any system of philosophy ; but he was 
he founder of what is called the Socratic system by 
rhich beliefs, notions and views commonly held by 
wople are analysed and cross-examined until one 
egins to see the fallacies underlying them, and thus 
he ground is prepared for building & more stable 
tructure. His work was carried a step forward by 
is great pupil, Plato, who, however, denied reality 
o individual objects, and put forward the view that 
‘bjecta, aa we see them, are unreal because they are 
ontinually changing; while reality lies in abstract 
types’, of which the visible objecta are mere shadows. 
3ecause of his emphasis on ‘reality’ in certain ‘ideal’ 
ypes, Plato's philosophy is sometimes known as 
realiam and sometimes as Idealism. This philosophy 
otually proved a setback to the development of 
cientific thought, because it took man’s attention 
rom nearby objects on earth, and riveted it upon 
betract and ideal types, which existed only in 
magination. 

Reaction against Plato’s philosophy occurred soon 
a the er qe of his famous pupil Áristotle, who 
wut forward the idea of dual reality, according to 
rhich a certain measure of reality attached itself to 
he individual objects, though the thoughts and ideas 
vhich the human mind perceived from thoes objecta 
rere also equally real. This dualiam in reality, which 
wistotle postulated, helped to bri men’s 
ands to the objecta of this earth for goientiflo study ; 
nd it persisted in the philosophical fleld, in one form 
rT another, for centuries until it blossomed forth in 
he teachings of Immanuel Kant. However, Aristoile’s 
reat achievements were not in the flelds of physica, 
nathematics or astronomy, in which he held rather 
antastic notions, but rather in the fields of medicine 
nd deductive geometry, in which he made notable 
ontributions. His success in deductive geometry led 
um to found deductive logic, in which one argued 
rom general principles to particular cases. The 
eduotive logic, which really representa half the 
ioture, was, to Aristotle's mind, almost the complete 
jxgie ; and he applied it vigorously to the explanation 
f natural phenomena, with the result that ho was 
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responsible for several fallacies, which, under tho 
weight of his authority, persisted for many oenturios. 
He was also responsible for the rejection of tho 
atomic theory, aa propounded by the early Groek 
Atomists; and he went back to the ideas of the 

rean school that all matter is ultimately 
made from four primary elements. However, ho went 
a step further, and instead of defining the so-called 
elements in terms of earth, air, water and fire, he 
defined them in terms of four primary qualities, 
namely, hot, cold, wet and dry. He developed the 
theory that these four cardinal qualities, in their 
various combinations in different quantities, were 
responsible for the numerous objects which wo soo 
around us. Some reaction against Aristotle's 
philosophy was set in oon d Epiourus, who 
taught that ‘reality’ is essentially sensation and 
sense-perception, and thus tried to turn man's 
attention to the study of objecte as one becamo 
aware of them with one’s senses; but unfortunately 
the finer aspects of his philosophy were submerged in 
a baser interpretation, and the theory failed to 
achieve ita objective. 

As against these great philosophers, who freely 
mixed scientific thought with philosophical notions 
and scientiflc observation with flights of fancy, we 
have the brilliant example of & true scientist - 
Archimedes—who did not begin with any pre- 
conceived philosophical notions, but approached 
Nature from the point of view of an experimental 
scientist. He was the founder of the science of 
mechanics, the discoverer of the principle of the 
lever, the designer of engines of war which kept a 
numerically superior army at bay; and in his 
various researches he showed the scientific spirit 
by going cautiously from stop to step and proving 
the validrty of every step he undertook. Tho 
ancient world holds few examples of such marvellous 
combination of the qualities of imagination, deduction 
and verification as shown by Archimedes, who fell 
under & Roman sword. 

After Archimedes the study of science shifted 
mostly to the famous school of Alexandria, which 
contained well-organized sections devoted to tho 
advancement of biology, physics, chemistry, matho- 
matics, eto. But the greatest strides in this school 
were made in astronomy ; and it was there that for 
the first time the old notions about the movements 
of tho earth and the heavenly bodies were examined, 
and a working theory known aa the Ptolemaic system, 
in which the earth was made the centre of the 
universe, was put before the world. In spite of ita 
obvious drawbacks and complicated explanations, 
this theory held the fleld for several centuries for two 
reasons. In the first place, it made man and his 
abode the centre of the universe, which greatly 
pleased his vanity. Secondly, it was considered to 
be in accord with the i of the Scriptures, 
and in fact enjoyed the bleasmgs of the Christian 
Church. We have here another example of tho way 
in which a scientific theory can get mixed up with 
personal considerations and religious conoeptions, 
and derive its strength not from scientific data but 
from the backing which an extraneous agoncy can 
give to it. 

After the rise of the Roman Empire, the service of 
science naturally passed on to the Romans; but one 
has to confess that very little advance was made by 
them in the fundamental sciences. They wore & 
practical people, and they concentrated on applied 
science, such as agriculture, engineering and irrigation, 


342 


while negleoting in general the atudy of pure science. 
A notable exception, however, was the famous 
physician Qalen, who, though of Greek ongin, 
flourished m Roman times, and who made substantial 
contributions to the sciences of phymology and 
medicine. 

The fall of the Roman Empire was followed by a 
long period of decline of learning in Europe, attributed 
generally to the hostility which the organized Church 
offered to the Greek learning handed down to the 
people. According to the teachings of the Church at 
that time, the ultmate ‘reality’ was spirit and the 
ultrmate values were spiritual; and, therefore, any 
study which took away people's minds from spiritual 
values and the ultimate ‘reality’, namely, the spirit, 
was to be eschewed. As & result of this attitude, the 
so-called Dark Age descended upon Europe and 
lasted for nearly four hundred years. At this tume tho 
torch of learning was, however, grasped by the 
Arabe, and it was kept aloft by them, burning 
brightly. The first task of the Arabs, when they 
took over the service of science, was to re-discover 
the hidden treasures of Greek learning. They trans- 
lated the books of Greek philosophers and scientiste, 
Plato, Aristotle, Galen, Hippocrates and others, and 
wrote commentaries upon them. But that was not 
all. They went far beyond it. They made very con- 
siderable p ee in almost all the different branches 
of science. chemistry, led by the motive of dis- 
covering the elixir of life, they made great strides. 
Their knowledge of the human body and the functions 
of its various organs excelled the past, and they 
went far ahead of the Greeks in medicine. In mathe- 
matics, they founded a new branch known as algebra. 
In physics, especially in optics, they made very 
remarkable origmal contributions. They made 
accurate charta of the heavens, and navigated the 
seas as had never bean done before. But in spite of 
these original contributions to different sciences, the 
underlying scientific thought remained y 
Aristotelian. Deductive logio held the field, and the 
Arab scientists and philosophers had only & vague 
conception of the principles of inductive logic; so 
that, like the Greeks, they also argued from the 
general to the particular. They accepted many 
Grecian fallacies, and did not bother to perform 
expermments to verify them. In one essential respect, 
however, Arab thought differed fundamentally from 
the Greek pomt of view. The Greek conception of 
the universe was more static than dynamic; they 
were inclined to regard the universe as a complete 
entity in which no fundamental change was possible. 
Many of the Arab philosophers, on the other hand, 
took a dynamio view of the universe, dg en acco 
to them, was constantly bsg a. 
development, even by a process of trial aes Buon. 

Among the many Arab philosophers who made & 
real contribution to scientifico thought the name of 
Ibn-i-Rushd, known in Europe as Averroes, stands 
out prominently for a remarkable thesis on the 
relationship between religion and philosophy. He 
stated that religion was essentially a personal experi- 
ence, which could not be demonstrated; while 
science, on the other hand, was knowledge the resulta 
of which could be demonstrated by one man to 
another. He further pomted out that theology was 
a mixture of religion and science, and as such a 
source of evil to both, because it corrupted religion 
with peeudo-eoienoe and imposed fallacious notions 
on science in the namo of religion. It i8 a great pity 
that this profound losson, which was taught by 
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Ibn-i-Rushd nearly a thousand years ago, has not 
been fully appreciated by later thinkers, especially m 
Islamic countries, where the tendency to superrmpose 
one branch of knowledge upon the other persiste to 
the detriment of both. Another thinker who exercised 
& great influence on the development of scientific 
thought m the Muslim world was Ghazali, who was 
considered & master of learning in his time. He waa 
originally a ee of philosophy in the Nizamia 
University, but when he saw the shortcomings of 
the Aristotelian deductive logic, he became disgusted 
with ib; and without realizing that the Aristotelian 
logio, as inherited by the Arabe, was incomplete and, 
therefore, unable to explain all or even most of the 
phenomena, he turned his face away from it, and 
launched & vigorous attack upon philosophy and 
science in general. His forceful personality and wide 
learning carried great weight with his contemporaries ; 
and his attack upon philosophy is regarded by some 
people as the beginning of the decline of philosophical 
and Boientiflo studies in the Muslim world. In any 
event, the pendulum swung in the other direction, 
and in the thirteenth century the pursuit of learning 
and development of scientific thought paseod again 
to the Western countries. 

This revival of learning in Europe at this trme took 
& curious shape. The hold of the Church on the 
people was still very strong, and full freedom of 
thought and expression was not permitted. But, as 
the writings of the Greek philosophers, eepemally of 
Aristotle, and the contributions of Arab philosophers 
were studied, it was found that they contained many 
ideas and notions which went against current thoughte 
and beliefs. As these contradictions between tho two 
acoepted authorities created intellectual conflicts, St. 
Thomas Aquinas tried to harmonize the religious 
concepts of the time with the postulates of Greek 
learning as handed down to Europe by the Arabe. 
This notable attempt at reconciliation of religious 
concepts with philosophical ideas, called Scholastic- 
iam, held the ground for more than two oenturies. 
Such attempts are not peculiar to Europe; they have 
been made m other countries as well. In the history 
of Islam, similar attempts were first made by the 
M’otazalin in the early days of the Abbasid Caliphate, 
later by the Mutakallimin, still later by Ibn-i-Tameca 
and his disciples, and even in our own time it is being 
made by many people. 

However, in Europe, there were a few thinkers 
who saw that this alan tat the synthesis of religious 
beliefs with scientiflo thought was not always suc- 
cessful. Notable among them was Roger Bacon, who 
was one of the first to realize the ineffectiveness of 
this approach. According to him the four great 
o tol ing were: (1) regard for authority ; 
(2) force of habit; (3) prejudice; and (4) false 
conceit of knowledge. It is really remarkable that a 
man, who lived nearly seven hundred years ago, was 
able to put his finger precisely on the neas causes 
which can hold back the advance of learning m any 
age. Due to the writings of men like Roger Bacon 
and others who followed him, Scholasticiam gradually 
declined in Europe, and gave birth to the Renaissance 
in the fifteenth century. A great deal has been 
written upon the revival of learning in Europe, in 
which science ultimately comes into ita own, and 
perta company, on one hand, with philosophy and, 
on the other, with religion. But we must not forget 
that, apart from the intellectual activity, which was 

on at that time, there were certam material 
iod which helped considerably the Renaissance 
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ovement in Europe. These were, first, the use of 
per, originally invented in China, which made 
arning more acceasible to the masses. Secondly, 
ere occurred at that time the invention of printing, 
ducing greatly the laborious art of writing books 
, hand, which could thus reach thousands instead 
‘hundreds of people. Perhaps even more important 
an these two factors was the development of the 
ence of navigation, in which the Arabs had made 
eat progress and which was learnt from tham first 
7 the Portuguese and the Spaniards, who happened 
come ın greater contact with them. The develop- 
ent of navigation opened up new lands to European 
tions, which not only stumulated their imagination 
1t also increased their power and material pros- 
rity. The judicious investment of surpluses enabled 
em to make still larger profits, and the wealth thus 
ned gave & tremendous impetus to the expansion 
' trade and industry. 
As a result of the intellectual activity of men like 
oger Bacon, assisted by the impact of physical 
roes like the invention of printing, and the acceler- 
ed means of communication and contact, Europe 
duced a number of thinkers who can be regarded 
| the precursors of modern scientiflo thought. One 
' the first great figures among them is Leonardo 
1 Vinci, who although not responsible for any great 
jentiflo discovery hunself was yet able to demolish 
large number of fallacies by approaching each 
ibject with an open mind. His approach to any 
ficult subject was generally from the practical aide. 
Then he formulated a theory, he first tried to test ıt 
y making models. He made models of tanks, aero- 
anes, and even submarines. These, of course, were 
yworkable, because his knowledge of detail was 
sufficient ; but they go to show his eminently 
‘actical approach, so essential to scientific progress. 
'e then have Copernicus, who studied the planetary 
otions carefully, and found that the geocentric 
ieory of Ptolemy was not able to explain these 
otions so easily and elegantly as the heliocentric 
cory. This discovery was & great blow not only to 
icient seeming: but also to the attempts made to har- 
onze scientific thought with religious beliefs. About 
io same time came Harvey, who discovered the 
roulation of the blood, and, thereby, upset another 
‘eat fallacy—the fallacy of ‘humours’—which had 
*evailed among men of science since the time of the 
reeks. The same period saw Gilbert, the father of 
agnetiam, who by his researches helped the further 
»velopment of navigation, and who gave us new 
leas di od terrestrial magnetism. 
Along with these experimental scientists, who went 
i demolishing one fallacy after another with their 
igcoveries, we have Francis Bacon, who formulated 
early the prinerples of induotive logic. In his 
ritings he stated that the task of a philosopher 18 
1e collection of facts, the formation of & hypothesis, 
id the verification of the hypothesis by further 
rperimentation and observation. For the flret time 
1e principles of inductrve logic were clearly stated ; 
nd as if to show that the hour was ripe, great 
Xentists like Kepler, Galileo and Newton appeared 
1 the scene, and made noteworthy advances in the 
ifferent sciences by the practical application of these 
mneiples. Kepler took Tycho Brahe’s carefully 
jxleeted data and deduced three famous laws of 
lanetary motion, thus exemplifying the first two 
rinoiples laid down by Francis Bacon. Galileo was 
living example of the inductive method personifled 
. one man. He approached his manifold problems 
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with a perfectly open mind. He would start by 
collecting as many facts as possible, often making 
wonderful improvizations, such as using his pulse for 
reco the movements of a pendulum. When 
sufficient data had been collected, he would draw a 
hypothesis from them, but he would not be satisfied 
with it. He would go a step further, and draw con- 
clusions from his hypothesis which he would toat by 
further experiments. If the conclusions were not 
confirmed by the resulte of his experimenta, he would 
abandon the hypothesis and start afresh. His greatest 
contributions were in the flelds of dynamics and 
astronomy, though he left his mark on other sciences 
as well. 

The year of Galileo's death coincided with the birth 
of the greatest scientist of the seventeenth oentury 
Newton. His contributions in the flelda of astronomy, 
optics, mathematics, mechanics, etc., are ao many 
that it ia not possible even to summarnze thom here. 
His discovery of the law of gravitation alone, which 
seemed to apply from the macroscopic to the miero- 
scopic, was monumental. The discovery of tho 
differential calculus placed & powerful weapon in tho 
hands of the mathematicians. The mechanica, which 
came to be known by his name, became the frame- 
work in which all new discoveries for the next two 
centuries fitted so well, and in which no chinks wero 
observed until the theories of quante and relativity 
made their appearance on the soene. More important 
than all, Newton's work and the discoveries of his 
succeasors helped to give acience & philosophy of its 
own in the succeeding centuries. 

The eighteenth century saw discoveries in prac- 
tically all the branches of science. They helped to 
upset many old fallacies that had persisted up to th? 
time, and they laid the foundations for the groat 
scientific theories which were to follow. In mathe- 
matics, Laplace took Newton's work further and also 
attempted a theory of the cosmos. In chomistry, tho 
outstanding work of Lavoisier ended the false concept 
of ‘phlogiston’, and thus laid the foundations of tho 
modern theory of heat. Another fallacy of the old 
times, namely, that water was one of the four 
elements, was thrown overboard by the work of 
Cavendish, who showed that 1t could be split up into 
gaseous elements, namely, oxygen and hydrogen. 
There were, similarly, advances and discoveries in 
the flelds of botany, zoology and physiology, too 
numerous to relate, but all of which helped to givo a 
clearer and truer picture of Nature to man. As a 
result of the suocees with which Newtonian mechanics 
was able to explain numerous phenomena of Naturo 
which were apparently not connected with one 
another, and as a consequence of the great discoveries 
which were made one after the other in the different 
branches of science, the belief grew stronger that tho 
universe was governed by fixed laws; that it was 
possible to discover these laws with the help of 
science; and that ultimately science would bo able 
to lain all natural phenomena including man 
himself. This belief in the rigid working of the laws 
of cause and effeot, which could bo discovered by 
scientific research, gave birth to the school of thought 
known as determinism or materialiam. However, 
while the screntiflo discoveries in tho eighteenth 
century were giving enormous confidence to scicntists 
in the efficacy of the scientific method in explaining 
natural phenomena, the philosophers wore not idle, 
and they attempted to show the shortcomings of this 
particular line of approach. Locke emphasized the 
necessity for continual adaptation to varying needs 
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and requirements of the time; and, thereby, incul- 
cated a healthy scepticiam against any fixed outlook. 
Berkeley reacted strongly to the materialistio view 
held by some of the scientista, and denied reality to 
matter. Hume went one step further and denied 
realiby even to mind. Immanuel Kant, however, took 
a middle course, and attempted a synthesis of 
scientific discoveries with philosophical concepts in 
which, while admitting the necessity of the study of 
Nature by observation and experment, he tried to 
show the limitations of the knowledge gained in this 
fashion. 

The cautious or even negative approach of philos- 
ophers like Kant, Berkeley and Hume, however, 
could not stem the great tide of scientiflo discoveries, 
which continued with ever-increasmg force and 
widenmg scope in the nineteenth century, which may 
be called the ‘scientific age’. Since reliable experi- 
ments could not be performed without exact unrts of 
measurements, & great deal of work of fundamental 
importance was done on the primary units of length, 
mas and time, and the secondary unita derived from 
them. Dalton tackled the problem of the ultimate 
constitution of matter, and, reviving the work of 
the ancient Greek Atomista, built up ground floor 
of the modern atomic theory in which subsequent 
advances in chemistry were made. A great deal of 
work was done on the mmponderable fluids, namely, 
the ether, electricity and heat, and the phenomena 
connected with them. Young, Fresnel and Huygens 
revived and developed the wave theory of hght, 
which had been suppressed by Newton’s opposition 
and which postulated the existence of an all- 
ether. Faraday took up the study of electricity an 
magnetiam, and not only brought about revolu- 
tionary in our concepts, but also made 
possible the tremendous advances in electromagnetism 
which took place after his time. Clerk Maxwell 
developed the electro-magnetic theory of light, which 
bridged the gulf between electricity and light, and 
thus acted as a brilliant pointer to the ultimate one- 
- neas of scientific knowledge. Joule, by his researches 
on the relationship between heat and work, laid the 
foundations of the modern theory of thermodynamica, 
which was taken many stages further by Carnot. 
These discoveries in the expermental and theoretical 
fields no doubt produced deep changes in the soientiflo 
outlook, and confirmed the earlier confidence of the 
eighteenth century im the ability of science to explain 
all natural None of them, however, 
produced such revolutionary currents of thought as 
Darwin's theory of evolution, which by its nature 
and implications came into conflict with the current 
theological ideas on such fundamental questions as 
free-will and moral behaviour. 

The relationship between science and philosophy 
has been undergoing a remarkable change. In the 
beginning, as a legacy of the Scholastic School, 
philosophy dominated science. The philosophers, 
with their training for the search of ‘reality’ and with 
their ability for analysis of material phenomena and 
mental processes, took the leadmg place. They 
attempted to synthesize scientific discoveries mto 
complete systems. Later on, however, science and 
philosophy parted ames The separation became 
pronounced after Hegel, who under-rated the role of 
experiment and taught that ‘reality’ could be achieved 
by abstract thought. _ Beienoe could not accept this 
position without some of its great prin- 
ciples and discoveries. Still later, science attempted 
to develop a philosophy of its own, the first attempt 
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of the kind being made by Ernest Mach. The attem 
on the part of science to have ite own philosophy h 
been stimulated greatly by discoveries in the fleld 

biology. 80 far a great majority of the revolutiona 
discoveries had been in the fleld of physica, chemistr 
astronomy and mathematica, which did not seem 

have a deep impact on life or on man’s concept 

himself. But Mendel’s laws of inheritance, t. 
statistical study of heredity, and the biophysical a 
biochemical discoveries which took place in t 
nineteenth and twentieth centuries had & profom 
effect on scientific thought. The construction of lar 
telescopes, which took man’s vision into the diste 
reaches of the skies, and the manufacture of micr 
scopes, Which gave him an insight into the constit 
tion and function of the micro-organisms borderi 
on the molecules, gave further to scienco 

developing ita own philosophy. these discoveri 
strengthened. belief in the ability of science to sob 
ultimately the mystery of matter, energy and li 
with analytical methods based upon Newtonis 
mechanics. 

When we come to the twentieth oentury, howeve 
the picture begins to assume a somewhat differey 
shape; and the tremendous confidence of the nin 
teenth century is aæeiled by many doubts ar 
uncertainties. We have first the discovery of tl 
quanta and the development of the quantum theor. 
which representa & break with Newtonian mechanic 
We then have the discovery of the eleotron, tl 
behaviour of which could not be explained on tl 
clasaical linee. Then came the development of tł 
theory of relativity, which rejected the concepts : 
absolute time and space. The hard indivisible ato 
wes found to be a small world, with electror 
revolving around s nucleus, while quantum mechanic 
and not the classical mechanics, was able to explai 
the phenomena of radiation emitted by atoms in tk 
excited state. Even so, the explanation, if it can t 
called one, was partial ; for an elament of uncertaint 
seamed to be mevitable, and became greater th 
more we probed into the innermost nature of matte. 
The epoch- ing discoveries of J. J. Thomeor 
Rutherford, Röntgen, Curie and and th 
theories of Planck, Einstem, Niels Bohr, i 
and others, while enlarging our vista a hundred-folc 
unfolded a thousand new problems. Radiatio 
presented a double-faced appearance. Im oerte 
respects it behaved like contin ing Waves 
in others like discrete particles of energy which ker 
their entity regardleas of time and distance. Ultim 
ately, in the hands of Heisenberg, even materie 
particles remained no more than wave systems. Now 
all these discoveries of the twentieth century whic’ 
deny the existence of absolute time and space, whic 
inform us that we can either determine the motio 
of an electron or ita position but not both, which te 
us that change is not always continuous but ofte: 
takes place by fita and starta, which state that w 
know what happens when an electron jumps fron 
one orbit to another, but we do not know wha 
happens to it in the meantime, which advise us tha 
matter and energy are interchangeable and that bot) 
can be represented by wave-systems—these han 
re-orientated our attitude towards that determinisn 
which characterized the eighteenth and nineteent] 
“centuries. Some scientists are now not so sure tha 
scientific method alone can solve all the mysteries o 
life, or can be successful in giving us & perception o 
the ‘reality’. But, notwithstanding these misgivings 
wo may sey in the words of Sir Wilham Dempie 
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at, "in spite of ignorance, folly and passion, the 
ientiflo method has won field after field since the 
sys of Galileo. From Mechanica it passed on to 
hysice, from Physics via Chemistry to Biology, from 
iology to Psychology, where it is slowly adapting 
self to unfamiliar ground. There seems no limit 
» research, for as has been well and truly said, 
ie more the sphere of knowledge grows, the 
rger becomes the surface of contact with the 
oknown”’. 

This brief survey has revealed three salient features. 
1 the first place, the spirit of inquiry, which is 
wential for scientiflo advance, is latent in the human 
ünd. Thus gpirit of inquiry has made ita appearance 
b different times, in different lands and among 
ifferent peoples. Secondly, this seed will not grow, 
us spirit will not bloesom, in an bere of 
ippression, inhibitiona and reetriotiong t must 
ave freedom— freedom to think, freedom to Bpeak, 
'eedom to discuss, freedom to exchange ideas with 
thers. If restrictions are imposed upon it, if it is 
Xttered with chains, which may be those of authority, 
Iperatition, habit or prejudice, the spirit of inquiry 
ill remain dormant, and ultimately it may even be 
ctinguisbed. In order that the spirit of inquiry 


NATURE 


345 


implanted in our souls may blossom fully and 
flourish, freedom of thought, freedom of speech and 
freedom of expression are essential. Science can 
recognize only ita own ideology. If attempts are 
made to impose any other ideology upon it, it can 
only be to the detriment of scientific advance and 
progress. The third salient feature which should be 
apperent from this historical survey is that all 
attempts to formulate a comprehensive system, aimed 
at explaining everything, have failed in the past when 
human knowledge was not Bo vast. Now that the 
bounds of knowledge have been vastly extended, 
such attempts, if made now or in the future, are 
bound to be even bigger failures. Those who claim 
to offer comprehensive systems, complete in them- 
selves, as explanations for everything there is to be 
explained, are ignorant of the nature and extent of 
our knowledge; and unless they are themselves 
mistaken, they are attempting to mislead others. 
Although all knowledge is damentally inter- 
linked, progrees ıs posmble by malang advances on 
ita different sectors. This progress, though it may 
not be spectacular, is sure and certain. Only thus 
may wa look forward to the gradual lifting of the 
mista which hide ‘reality’ from our vision. 


NEWS and VIEWS 


dew York Zoological Soclety 


A NUMBER of changes in the staff of the New York 
oological Park have been recently announced by 
he New York Zoological Society. The title of director 
f the Zoological Park, vacant for & number of years, 
as been revived by the appointment to that position 
f Mr. John Tee-Van, executive secretary of the Zoo 
nd Aquarium since 1942. Mr. Tee-Van, who has 
een connected with the Zoological Society for forty- 
ne years, started work as an assistant keeper in the 
3ird Department in 1911, at the age of fourteen, and 
ve years later became an assistant in the new 
Jepartment of Tropical Research, working with Dr. 
Viliam Beebe in research stations in the West Indes, 
tritisah Guiana, Venezuela, .the Gala Islanda, 
he Sargasso Sea, Haiti, Bermuda and the coasts 
f Lower California, Mexico, Central America and 
'olombia. His scientiflo work has been done chiefly 
1 ichthyology, a fleld in which he haa published many 

&nd be is & vice-president of the American 
ociety of Iehthyologists and Vua aire rios Binoe 
940 Mr. Tee-Van has been editor-in-chief for æ series 
f books on “Fishes of the Western North Atlantio”. 
le is & fellow and recording secretary of the New 
Tork Academy of Sciences, a member of the Boone 
nd Crockett Olub and president of the Explorers 
"lub. 

Other changes are as follows. Dr. Leonard J. Goss, 
retennarian since 1939, has been made asmstant 
lirector of the Zoological Park and will continue as 
‘etermarian. Mr. Lee S. Crandall, general curator 
ince 1943, is retiring from active administration of 
he mammal and bird collections, altho he will 
ontinue to mamtain an office at the Park and will 
e engaged in the preparation of books on the care, 
»eding, Maintenance and exhibition of wild animals 
1 captivity, based on his experience of forty-four 
ears with the collections of the Bronx Zoo. Mr. 
vobert M. McClung, who has been assistant curator 


of mammals and birds under Mr. Crandall since 1949, 
haa been appointed acting curator of the department. 
Mr. MoOlung is a graduate of Princeton and Cornell 
Universities and is the author of several animal books 
for children. Dr. William Beebe, who is retiring with 
the title of director emeritus of the Department of 
Tropical Research, is the only member of the staff of 
the Zoological Park who was connected with it before 
the actual o of the Zoo in 1899. He was curator 
of birds during 1899-1920 and since then has been 
director of a separate Department of Tropical 
Research, under which fleld-stations have been main- 
tained in many parts of the American tropics, and 
oceanographic work in both the Atlantic and the 
Paciflo has been undertaken. One of Dr. Beebe'a 
best-known exploits was the descent in the bathy- 
sphere to the record ind of 3,028 ft. off Bermuda 
on August 15, 1934. . Beebe expects to go to 
Trinidad later this year and to resume research in 
the ecology of the Arina Valley, on which he has 
been engaged for the two years. Mias Jocelyn 
Crane, a member of staff of the Department of 
Tropical Research since 1980 and research zoologist 
since 1042, has been made assistant director of the 
Department. Miss Crane, who i8 a graduate of 
Smith College, is at present engaged in a study of 
the biology and behaviour of various invertebrates 
and sense perception in insecta. 

Jacobus Henricus van't Hoff (1852-1911) 


Onx of the founders of modern physical chemistry, 
whose work also profoundly influenced physiology, 
biology, geology and mineralogy, Jacobus Henricus 
van't Hoff was born at Ro & century ago, on 
A 80, 1852. Educated at Delft, Leyden, Bonn 
and Paris, he obtained his doctorate at the University 
of Utrecht in 1874, after having already published 
& pamphlet ja laid, the foundations of stereo- 
chemistry. An amplified veraion in French, "La 
chimie dans l'espace”, appeared in 1875. Van't Hoff 
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showed that optical activity and the existence of 
two optically active isomers, differing merely in the 
sign of their rotations, occurred only when an 
asymmetric carbon atom was present. A short 
period as Dozent in physics at the Utrecht State 
Veterinary School was followed by a move to Amster- 
dam, where at the age of twenty-six he became 
professor of chemistry, mineralogy and geology at 
the newly created University. In his classic “Etudes 
de dynamique chimique” (1884) he su 

applied the laws of thermodynamics to the problems 
of chemical equilibrium and affinity, and two yeara 
later he evolved lis famous theory of solutions, 
which helped to develop the theory of electrolytic 
dissociation and modern electrochemistry. In 1896 
he accepted & research professorship m chemistry at 
the Royal Prussian Academy of Sciences in Berlm. 
Among his many-sided investigations his study of 
oceanic salt depoeite inaugurated a new era in experi- 
mental mineralogy. His numerous honours included 
the Nobel Prize for Chemistry (1901), the forei 
membership of the Royal Soaety (1897) and the 
German order Pour le mérite. Van't Hoff was a 
simple, friendly person, the last years of whose life 
were clouded with illness, necesmtating periods of 
rest in sanatoria. He died at Steghtz on March 1, 
1911. 


Pharmaceutical Soclety : Research and other Awards 


THe Pharmaceutical Society has awarded ite 
research scholarship of £300 & year for two years to 
L. E. Coles, who will be engaged in the School of 
Pharmacy, University of London, ın completmg work 
on the synthetic analogues of the adrenal cortical 
hormones. Wellcome Pharmaceutical Research 
Fellowships, each of £350 a year, have been awarded 
to J. Thomas, for work in the Department of Pharm- 
acy, University of Manchester, on the chemical 
synthems of biological activity, particularly bacten- 
cıdal action, of a new series of quaternary ammonium 
compounds, and to G. L. Willey, for research at the 
University of Leeds on the possibility of selectivity 
of &otion of nicotine-like stimulant, compounds. The 
Society also made the following awards: Jacob Bell 
Memorial Scholarship (£150 with £5 worth of books), 
to T. M. French, of Northampton; Manchester 
Pharmaceutical Association Scholarship (£45), to 
R. A. Alcock, of Ormskirk; and the Devon and 
Cornwall Exhibition m Pharmacy (£25), to A. James, 
of Tiverton. 


Courtauld's Selentific and Educational Trust Fund : 
Awards 


TLE trustees of the Courtaulds’ Soientifle and 
Educational Trust Fund have announced the award 


for 1952 of the following postgraduate research , 


scholarships in a branch of science related to the 
textile, plastics and allied industries, which are 
worth £375 (except where otherwise stated) and are 
tenable for one year at the institute shown: D. W. 
Bannister and P. T. Speakman, University of Oxford ; 
H. W. W. Brett, University of Adelaide; C. 8. 
Chadwick, Manchester College of Technology ; E. 8. 
Hil, University of Liverpool; J. W. Ledbury, 
Imperial College of Science and Technology, London ; 
D. C. Blackley (renewal of 1951 award), C. J. Pearce, 
B. D. Stead and C. N. Turton, University of Birm- 
ingbam ; J. Russell (renewal of 1951 award), Bradford 
Technical Coll ; J. Saunders (£93 15s., renewal 
of 1951 award for autumn term only), University of 
Bristol; A. E. Somerfield (renewal of 1051 award), 
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Trinity College, Dubhn. Postgraduate researc 
scholarships in textile technology, worth £300 a yet 
for two years, have been awarded as follows: 1 
Attle and S. L. Fitton, Manchester College « 
Technology; C. 8. bruce, D. Hardisty, Mise J 
Harris and J. A. Leathley, University of Leeds. 


Common Names cf British Insect Pests 


In 1044 the Conference of Advisory Entomologist 
and the Pests and Diseases Committee of the Assocu 
tion of Appled Liologista set up a joint sub-committ« 
to prepare a list of common names of the insect an 
related pesta of garden plants, domestic animal 
stored products and timber as they occur in Britai 
The first part, dealing with slugs and snails, eelworm 
beetles, hymenopterous insecta and flies, was pul 
lished ın 1947. The second part, deahng with ho 
thnps, plant bugs, aphids, and scale insect 
Lepidoptera, fleas, mites and ticks, has recent] 
appeared. Both parts consist of alphabetical liste c 
the accepted British common names (often with th 
American equivalents) and the corresponding scientifi 
names; and alphabetical lista of the scientific name 
(under genera) and the recommended common name 
These lsta wil be of great value to all applio 
entomologista in Great britein in enabling them t: 
secure gome degree of uniformity in the names o 
their pests. Not all the names will have equall: 
ready acceptance by everyone. It is interesting t. 
find the editor &dinitting quite frankly that “by th 
very nature of the International Kules governim 
Zoological Nomenclature the scientific names mus 
constantly be subject to revision”. It 1s intended t. 
publish revised lista from time to time. Copies o 
the list can be obtained from Mise Parbara M. Stokea 
Entomol Department, Rothamsted rimenta 
Station, den, Herts (Part 1, 2s.; Part 2, 3s.) 


Sclentific Papers Published In the Middie East 


Ler No. 6 (December 1950) of “Scientific Papen 
published in the Middle East", issued by the Unesc 
Middle East Science Co-operation Office, Cairo, coven 
papers published in Cyprus, Egypt, Iran, Iraq, Israel 
Lebanon, Pakistan, Sudan, Syria and Turkey, anc 
received by the Office between March 1 and Novembei 
l, 1950. Publications from Pakistan are included fo: 
the first tme, and the issue includes more thar 
thirteen hundred titlea, arranged under the Universa 
Decimal Clasmmfication.. There is also a list of period 
icals included, arranged by country of o and t: 
lst of abbreviations used. Roughly two-fifths of th 
entries fall under the medical sciences, one fifth i: 
engineermg and various mdustries, and one fifth i 
agriculture, forestry or stockbreeding. An autho: 
index covering the first err heta published by th 
Office at Cairo (pp. 27) has also been issued. Witl 
regard to Arabic names, only the last (according i 
Egyptian usage) has been retained as surname, and 
whenever poasible, only one spelling has been selectex 
in the transliteration of Arabic sounds. 


British Interplanetary Society 


Tus annual report of the British Interplanetary 
Society for 1951 (pp. 18; from the Bociety, 15% 
Fnary Road, London, S.E.16; 1951) shows e 
remarkable enthusiasm among its fellows anc 
members, and also a keen public interest, judgm; 
from the number of lectures delivered durmg the 
1850-51 session. Although the Society has beer 
in existence for only six years, it appears that its 
expansion has been such that a full-time clerica 
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orker is necessary. Membership is open to all, no 
chnical or other qualification being required, and 
»w numbers about fifteen hundred—a remarkable 
thievement in six years. Fellowship is restricted 
:o those who possess some relevant scientific, tech- 
cal or professional qualifications", and ite require- 
enta are specifled under seven categories which 
ngo from a degree, from & recognized university, 

mathematica, engineering or medicine, to ''con- 
derable contributions to the development of 
ttronautica”. A recent issue of the Journal of the 
seiety (11, No. 1, January 1952) contains a number 
` articles, including one by Oscar Schachter with the 
tle. ‘ of Space Travel”. It is sug- 
‘ated that there will be a demand that the uso of 
iter space for military purposes should be outlawed, 
id Mr. Schachter seriously states that it does not 
em to be too early for governments to give con- 
deration to this aspect of the problem. 


useum of Applled Sclence of Victoria : Annual 


Report for 1950—5] 


THE annual report for 1950-51 of the Museum of 
pplied Seienoe, Victoria (pp. 13; from the Museum, 
'elbourne, 1952), includes Borne intereeting remarks 
moerning pohoy. When the Museum was estab- 
thed in 1870, ita main functions were twofold, to 
ve guidance to artisans and to accumulate a com- 
ete record of technological achievement in the form 
` exhibits. The former function has long sınce 
35ed to organized technical education, and to some 
ctent the latter has collapsed under ita own weight. 
he past half-century has been one of unparalleled 
nentific achievement, with the consequence that 
uence museums of moderate means have experienced 
faculties in keeping abreast with modern knowledge. 
ut the Museum staff are viewing their responsi- 
lities in a new perspective and now tend to con- 
mtrate their attention on the presentation not of an 
neritical accumulation of scientific material, but on 
lected faceta that give the layman an understanding 
` the impact of science on society, preserving & 
ireful balance between the historical and the modern, 
id exploiting new ideas of display. 


ritish Internal Combustion 
Assoclatlon : Elections 

At the recent annual general meeting of the British 
iternal Combustion Engine Research Association, 
1e following elections were made: President, Vis- 
»unt Falmouth;  Vioe-Presidents, Air Commodore 
. R. Banks, Dr. S. F. Dorey (chief engineer surveyor, 
loyd'a Register of Shipping), Sir Lynden Macassey 
ndependent chairman of the British Interna] Com- 
ustion Engine Manufacturers’ Association), Vice- 
dmiral (E) the Hon. Sir Denis Maxwell (engineer-in- 
lief of the Fleet), Major-General H. E. Pyman 
lirector-general, Fighting Vehicles Division, Ministry 
` Supply) and Lieutenant-General Sir Frederick Wris- 
arg. At the same meeting, & new and smaller repre- 
intetive Council was elected as follows : Mr. H. N. Œ. 
lien (chairman), Mr. Miles Beevor, Mr. G. W. Bone, 
[r. F. A. Perkins, Mr. C. G. Tangye and Mr. A. C. 
‘eates, with Mr. C. A. Spencer as the representative 
f the Department of Secientiflc and Industrial 
‘esearch. 


Engine Research 


iternatlonal Geographical Congress 

THe Seventeenth International Geographical Con- 
reas, held at Washington, D.C., during August 7-15, 
stracted a record number of nearly 1,500 registra- 
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tions, of whom 1,200 were actually present. More 
than five hundred delegates came from the forty-ono 
countries adhering to the International Geographical 
Union. At the concluding General Assembly, Prof. 
L. Dudley Stamp (Great Britam) was installed as 
president in succeasion to Prof. G. B. Cressey (United 
States), who becomes vice-president, and Mr. G. H. T. 
Kimble (American Geographical Society of New 
York) was re-elected secretary-treasurer. The re- 
mamng six vice-presidents to be elected were His 
Excellency Dr. Hans W.son Ahlman (Sweden), Prof. 
Hans Boesch (Switzerland), Prof. George Kuriyan 
(India), Prof. Orlando Ribiero (Portugal), Prof. Max 
Sorre (France) and Prof. H. O'R. Sternberg (Brazil). 
By & large majority the Assembly accepted the 
invitation of Brazil to hold the eighteenth Congress 
m Rio de Janeiro in 1956. Prior to the Washington 
meeting, many of the delegates had participated in 
the centenary celebrations of the American Gco- 
graphical Society, at which J. M. Wordie, president 
of the Royal Geographical Society, received the Daly 
Gold Medal. 


Chemistry of Cement : Symposium In London 


TRE Cement and Concrete Association, in con- 
junction with the Building Research Station, 1s 
organizing an international symposium on_ tho 
chemistry of cement, to be held in the Royal 
Institution, Albemarle Street, London, W.1, on 
September 15, and in the Royal Society of Arts, 
John Adam Street, Adelphi, London, W.C.2, during 
September 16-19. The symposium will be under tho 
presidency of Sir Ben Lockspeiser, secretary of the 
Department of Scientifle and Industrial Research, 
with Sir Francis Meynell, director of the Cement and 
Concrete Association, as vice-president. The five 
seasions, to be held on successive days, wil be 
devoted reapectively to the following topics: intro- 
ductory addresses (followed by two papers and dis- 
cussion); the constitution of Portland cement; the 
setting and hardening of Portland cement; spocial 
cements ; and applications of research. The sessions 
will be mainly devoted to the reading of papers and 
subsequent discussion. A number of excursions havo 
been arranged (with one on September 14 and several 
on September 20) and these include visits to the 
Building Research Station and to tho Resoarch 
Station of the Cement and Concrete Association. 
Attendance at the symposium 18 by invitation only. 
Further information can be obtained from the 
organizing secretary, Philip Gooding, Cement and 
Concrete Association, 52 Grosvenor Gardens, London, 
S.W.1. 


French Metallurgical Society : Autumn Meeting In 
Paris 


Tux Société Française de Métallurgie will hold its 
‘Journées Métallurgigueæ d'Automne’ during October 
20-25 at the Maison de la Chimie, 28 his ruo Bt. 
Dominique, Paris 7°. The two main subjccts to be 
discussed will be: faults and fractures observed in 
metals during service; and methods of effecting 
economies in metals in short supply, including the 
rational use of alloys and the substitution of different 
varieties or qualities of alloys or methods of fabrica- 
tion to ensure the best possible use of scarce elements. 
A few communications on other subjects of particular 
interest will be allowed at some of the sessions. The 
programme will include communications by metal- 
lurgists from many European countries and from the 
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United States. A number of visits, including one to 
the new laboratories of the Institut de Recherches de 
la Sidérurgie, at Saint-Germain-en-Laye, will also be 
arranged. Other visits and a banquet will be held 
during the week. Those desirous of attending the 
meeting should write to the secretary of the Society 
at 25 rue de Clichy, Paris 96, from whom all further 
information can be obtained. 


Colonial Service :` Recent Appointments 


Tax following intmente have recently been 
made in the Colonial Service: D. R. N. Brown 
‘(agricultural officer, Uganda) and D. F. Stewart 
(senior agricultural officer, Uganda), assistant direc- 
tors of agriculture (field), Uganda; J. C. K. Marshall 
and F. 8. Walker (senior assistant conservators of 
foresta, Federation of Malaya), conservators of forests, 
Federation of Malaya ; W. H. Reeve (chief geologist, 
Northern Rhodesia), director of the Geological Survey, 
Northern Rhodesia ; Dr. J. A. Simpson (biochemist, 
Federation of Malaya), chief biochamist, Federation 
of Malaya; R. A. Robinson, plant pathologist, 
. Kenya; R. J. Isaacs, livestock officer, Nyasaland ; 
I. A. D. MacKenzie, assistant conservator of foresta, 
Nigera ; J. G. MoG rand B. Woodacre, assistant 
meteorologists, West African Meteorological Bervice, 
Nigeria. 
The Night Sky In September 


FULL moon occurs on Sept. 4d. 08h. 18m., V.T., 
and new moon on Sept. 19d. 07h. 22m. The following 
conjunctions with the moon take place: Sept. 9d. 
03h., Jupiter 7? B.; Sept. 21d. 02h., Saturn 7? N. ; 
Sept. 21d. 14h., Venus 6° N.; Sept. 25d. 18h., Mara 
3 N. In addition to these conjunctions with the 
moon, Venus is in conjunction with Saturn on Sept. 
lod. 23h., Venus being 1:6? 8. is & morning 
star, rising at Sh. 55m. and 4h. 50m. at the inni 
and middle of the month, respectively, in the latter 
cape about fifty minutes before sunrise, and after this 
it becomes more difficult to observe. On Sept. 6d. 
20h. it is in conjunction with Regulus, Mercury being 
0:9? N. Venus, an evening star, seta at 19h. 20m., 
18h. 56m. and 18h. 25m. on September 1, 15 and 30, 
respectively. Its stellar magnitude 1s — 3-3, and 
more than 90 per cent of ita Ulummated disk is 
visible. Mars, an evening star, sets at 91h. 10m., 
20h. 45m. and 20h. 25m. at the beginning, middle 
and end of the month, ively, ita stellar magni- 
tude varying from 0-4 to 0:6. At the beginning of 
September the planet is a little south of B Soorpii, 
and about a ELE later ıt ia north of Antares, magni- 
tade 1, with which it could be confused owing to its 
ruddy colour; but Mars is a little brighter than the 
star. Jupiter is visible throughout the night, ita times 
of rising being 21h. 05m., 20h. 10m. and 19h. 10m. 
on September I, 15 and 30, respectively, stellar 
magnitude — 2-2. Saturn, an evening star, is too 
close to the sun for favourable observation, setting 
leas than an hour after the sun during the greater 
portion of the month. No oocultations of stars worth 
observing occur at Greenwich durmg September. 
Vernal equinox occurs on Sept. 23d. 02h. 


Announcements 


Pror. F. BLAXEMORB, profeasor of veteri 
medicme in the University of. Bristol, has been 
appointed a member of the Agricultural Improvement 
Council for England and Wales in succession to Sir 
Thomas Dalling, who is taking up a poet in the United 
Nations Food and Agriculture Organization. 
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Dr. G. P. CowrRAOTOB, acting director of tl 
National Metallurgical Laboratory, Ta , Indi 
has been appointed to the additional post of ex-offin 
director of inspection (metallurgy), Tatanagar, in tF 
Directorate General of Supplies and Disposals, of tt 
Ministry of Works, Housing and Supply, India. 


Tax Al Prize for 1952 of the College « 
Physicians of Philadelphia has been awarded to D 
Norbert Wiener, essor of mathematica in tk 
Massachusetts Institute of Technology, for his oo 
tribution to the fleld of cybernetics. The Prize is a 
annual award and was established in 1883 by tł 
will of Pedro Francisco DaCosta Alvarenga, of Lisbox 
Portugal, an associate fellow of the College. 


THe annual exhibition of the Amateur Entom 
logista’ eet will be held at Buckingham Gat 
Central Schools, Wilfred Street, London, 8.W.1, o 
September 27, starting at 2 p.m. The Society we 
cames anyone interested in entomology.  Furthc 

iculara oan be obtained from K. H. Bobe, 1 
ist Avenue, London, 8.E.12. 


Tas fourth exhibition and symposium of tb 
Electrical and Electronics Section of the Smentifi 
Instrument Manufacturers’ Association will be hel 
in the Exammation Hall, 8-11 Queen Square 
London, W.C.1, düri September 2—5.  F'urthe 
information oan be o from the 
A. G. Peacock, Scientific Instrument Manufacturers 
Association, 20 Queen Anne Street, London, W.1. 


Tx firm of W. Watson and Bons, Ltd., is holdin 
an exhibition on “The Microscope in Industry am 
Research” in the Lecture Room of the New Horti 
cultural Hall, Westminster, London, S.W.1, durny 
September 15-19 (September 15, 2-6 ae Septem 
ber 16-18, 10 a.m.-6 pm; and tamber 19 
10 &.m.—4 p.m.). A brochure referrmg to the exhibitioy 
can be obtained from W. Wateon and Sons, Ltd. 
313 High Holborn, London, W.C.1. 


` Tam Third International Congress on Astronautics 

wil be held in Stuttgart during September 1-6 
Further information oan be obtained from th 
Gesellschaft für Weltraumforschung, Greutterstrase 
18, Stuttgart-Weilimdorf. 


A SYMPOSIUM on "The Applications of Pho hy 
to Research at the University’ will be held the 
Scientafle and Technical Group of the Royal Photo- 
graphic Society on October 4 in the Zool Depart- 
ment, Downing Street, Cambridge. The ds variety 


Further detaila can be obtained from the honorary 
, Mr. D. H. O. John, c/o May and Eaker, 


secretary, 
Ltd., Dagenham, Emex. 


Iw the obituary appreciation of Prof. H. Kramer: 
published in Nature of July 19, we inserted the 
description '*profeseor of theoretical physics in the 
Technical University of Delft". Prof. L. Rosenfeld 
writes: ‘from 1936 until his death, Kramers’s main 
position was that of professor of theoretical phymos 
in the University of Leyden. It is true that he also 
held concurrently & so-called ‘special professorship’ 
at the Technical University of Delft, but this was a 
secondary position, involving only very slight duties.” 
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MEDIUM-ENERGY NUCLEAR PHYSICS 
CONFERENCE IN PITTSBURGH 


HE University of Pitteburgh sponsored & oon- 

ferenoe on medium nuclear physics which 
et in Pitteburgh during June 5-7. There were five 
asions at which invited papers were given, followed 
7 informal discussion. The first paper was that by 
. Scharff-Goldhaber (Brookhaven National Labor- 
oat under the title “Excited States of Even—Even 
uolei’, in which she discussed the energy-level 
parations and the spins of the excited states of these 
iclei. Regularities in these quantities are” found 
hen the nucleus is thought of in terms of the shell 
odel, where moat nuclear properties are ascribed to 
1o nucleons outside the ‘closed shells’. An instructive 
odel showing the excitation energy of the first 
roited states of nuclei, based on the General Electric 
otope chart, was also shown. This was 
lowed by one by R. F. Christy (California Institute 
* Technology) with the title “Selection Rules and 
oupling Rules in Light Nuclear Reactions”. Dr. 
hristy proposed that there may be 

asoriptive of nuclei which are almost quantum 
umbers for light nuclear reactions. Among these are 
1e isotopic spin T and the partition numbers (p, p’, 
*) of Wigner. Finally, he mentioned certain reactions 
hich are consistent with RusselliSaunders coupling 
1 nuclei and not with j-j coupling. 

At the second session of the conference papers were 
sad by M. E. Rose (Oak Ridge National Labor- 
tory), 8. Ridgway (Princeton University) and 8. T. 
utler (Cornell University). Dr. Rose, speaking on 
ne “Angular Correlation of Nuclear Radiations”, 
id that he was particularly interested in the effect 
n angular correlations of external perturbations 
eting on the nucleus. These lead to quenching of 
he angular correlation. He also described the 
rinciples which enable one to deduce the value of 
he magnetic moment of a nucleus in the state 
etween the emission of two successive gamma-rays. 
jr. Ridgway reported on studies of the angular 
orrelation between beta-rays and subsequent gamma- 
AyB. This oorfelation has been investigated 
neoretically and depends on the Coulomb correction 


actor in the I ts have been done 
n several nuclei, including arsenic-76 and antimony- 
24. The third , Dr. Butler, outlined the 


hyauical principen underlying his calculations of the 
ngular distributions resultmg from stripping re- 
cbions. A stripping reaction is one in which a 
'euteron is incident on a nucleus, the nucleus 
beorbing either the proton or the neutron from the 
leutéron and making a direct transition to its final 
tate, the other constituent of the deuteron goi 
sb. The energy and angular distribution E the 
mabsorbed particle give information about the state 
f the absorbed particle in the final nucleus. Dr. 
3utler then showed how the effect of the Coulomb 
nteraction between the incident proton and the 
iucleus could be taken into account, both when the 
ieutron and when the proton is absorbed. 

H. W. Fulbright (University of Rochester), H. J. 
Richards (University of Wisconsin) and H. E. Gove 
Massachusetts Institute of Technology) were the 

rs for the third session of the conference. 
“Observations of Angular Distributions in 

ome (d,p) and (d,n) Reactions”, Dr. Fulbright said 
hat the study of the beta-decay af certam ta, 


notably carbon-14, does not lead to complete under- 
standing of the states of the nuclei involved. The 
theory of Butler, described above, provides an 
alternative to this problem. If the measured 
i ion from a stripping reaction fits one 
of Butler's theoretical curves, momentum 
state of the absorbed icle can be inferred. Good 
eno t with such curves has been found 
to allow the inference, for example, that carbon-14 
and nitrogen-14 ground-states have even parity. Dr. 
Richards, in the next paper, gave a detailed account 
of the assignments of spins and parities to the 
energy-levels of boron-10. He showed how the 
information from many kinds of experiments can be 
fitted together to yield a consistent assignment, and 
indicated the sources of some ambiguities. Dr. Gove 
then presented some results obtained with the cyclo- 
tron at the Massachusetts Institute of Technology. 
These included some energy-levela obtained by the 
inelastic scattering of tons and by stripping 
reactions. The angular di utions from stripping 
reactions were compared with those predicted by 
Butler and by Tobooman and Friedman. There 


For the fourth session of the conference there were 
three prepared contributions by, respectively, D. R. 
Inglis (Argonne National Laboratory), and by A: 
de-Shalit and E. P. Wigner (both of Princeton 


coupling. 
can 
discussed the light nuclei in the light of this 'inter- 
mediate coupling’. Dr. de-Shalit then pointed out 
some regularities in the deviations of magnetic 
moments from the Schmidt linea, in particular the 
fact that a nucleus with one odd proton has a moment 
farther from the Schmidt line than the corresponding 
nucleus with an odd neutron. He proposed an 
explanation of this in terms of jy coupling. This 
paper was followed by that of Prof. Wigner, who 
started by reminding his audience of several well- 
known ''queer faote" about nuclei, consisting of 
accurate numerical sequences or equalities. He then 
to discuss the possibility that spin-orbit 
coupling nuclear has as ite origin the operation of & 
tensor force between pairs of nucleons in nucleus. Dr. 
Feingold has made calculations which give, in light 
nuclei at least, qualitative agreement between 
theoretical and experimental values of the magnetic 
moment and the quadrupole moment. The admixtures 
of states produced by the tensor force are small, so 
that Russell-Saunders coupling holds to a good 
approximation. 

The three papers given at the concluding seasion of 
the conference were by W. W. Buechner (Maseachu- 
sotta Institute of Technology), R. 8. Bender (Univer- 
sity of Pittsburgh) and Katherine Way (National 
Bureau of Standards). Dr. Buechner described the 
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apparatus used for both low-energy and high-energy 
precision determmations of energy-levels, using for 
the latter the new Van de Graaff generator at the 
Massachusetts Institute. Results have been obtained 
for a varjety of elemente, in many places checking 
with those obtained elsewhere at low anergy, and 
adding many new ones at high energy. Dr. Bender 
described the unique high-resolution beam analysing 
system used with the University of Pittsburgh 
cyclotron. He then summarized the results so far 
obtained by ita use. These consist of -levels 
obtained from (pp’), (p,a) reactions ; many ed levels 
have been found, some with new precision, and many 
new highly excited levels have been located. Finally, 
Dr. Way reported a new set of values for the bmding 
energies of the nuolei above lead, and also in the 
region around neutron number 50 and atomio 
number 60, These were obtained by oonsidering 
closed cycles mvolving alpha-decay and beta-decay. 
On the basis of the existing experimental data, 
differences in bmding energies at both the neutron 
and proton ‘magic’ numbers showed up clearly. 

Discussion leaders for the sBeemons included Dr. 
Maria Mayer (Argonne National Laboratory), Dr, 
Meurice Goldhaber (Brookhaven National Lebor- 
atory), Dr. 8. T. Butler (Cornell), Dr. G. C. Wick 
(Carnegie Institute of Technology), and Dr. T. 
Lauriteen (California Institute of Toohnology). 

j Pai M. STEELE 


ISOTOPES IN MEDICINE 
HE application of isotopes in medicine is & 
subject which shows signs of dangerous over- 
popularization, with the consequent unjustified 
simplifications of the blem. A resent publication, 
entitled ‘Isotopes in Medicine"*, must therefore be 
very welcome since this series of articles, a number 
of them reviews, by acknowledged authorities in their 
respective fields demonstrates clearly the limitations 
as well as the possibilities of the clinical and bio- 
chemical applications of isotopes. The title ‘Isotopes 
in Medicine” is misleading, mnoe only a few of the 
direct applications of isotopes in medicine are dis- 
cussed and a number of papers are devoted to 
reviews of biochemical investigations which are 
unlikely to exert much influence on olinioal medicine 
for some time. This, however, is not meant as & 
criticism of the standard of the material, which is high, 
and the editor is to be congratulated on his choice. 
Isotopes represent an important new weapon in 
the armoury of the clinician and the biochamist ; but 
it is clear that they rarely provide a short out to the 
solution of & given problem, and their use demands 
not only considerable technical resources but, 
above all, a wide knowledge and experience of the 
particular field in which they are to be applied. The 
use of radioactive isotopes m radiotherapy can only 
be based on a wide experience of orthodox methods 
of radiation therapy, as 18 clear from the contribution 
to this volume by Ralston Paterson and hs 
colleagues. In biochemical research the use of 
isotopes has in a number of fields raised rather than 
solved problems, and advances in the applications 
of isotopes will, to a very large extent, depend on 
advances in general biochemical theory and technique. 
The basic problem in the clinical application of 
radioactive isotopes is that of obtaining adequate 
localization of the isotope within the required tissue. 
* Brit. Afed Bull, 8, Nos, 2-8, 111-300 (1052), 154. 


A degree of localization is required for both then 
peutic and ostic applications, but in therapeut 
work a much er degree of localization is neede 
in order that the healthy tiesuea of the body shou 
not suffer too great damage. The concentration 
iodine by the thyroid has been made the basis 
many diagmostic and therapeutic studies, which a 
well reviewed in thi volume; but it must ] 
admitted that the popularity of thyroid studies wi! 
iodine is largely due to the fact that iodine alone: 
all the elementa will achieve by metabolio 

& high degree of localization within the Body. : 

Increasing use ia being made in radiotherapy 
radioactive isotopes in the form of discrete source 
used either externally or within the body. No pape 
on. this aspect of the subject are included, which 
perhaps reasonable since the problems are beaical 
technical ones, and the olmical applications follo 
along the lines of treatment with X-rays and wr 
radium sources. Other methods of providing 
localized irradiation of the reqmred tissues are ben 
developed, and two of the recent techniques are di 
cussed. A description is given of the treatment 
malignant bladder conditions by a radioacti 
solution enclosed in & rubber balloon m the bladde 
and of mradiation of the pleural and peritone 
cavities by the injection into these cavities of radi 
active gold in colloidal form. 

The diagnostic application of isotopes involves : 
a large extent radiation measurementa made exter 
ally to the patient and thus must depend basical 
on instrumentation. An application is described 
scintillation counting in an attempt to diagnose bra 
tumours following administration to the patient 
fluorescein laballed with iodine-131. So far, in Gre 
Britain, the resulta with this technique have not be 
very promising. i -— 

One of the most simple and direot applications 
radioactive isotopes in diagnosis lies in the study 
blood flow. Here a measure is required only of t 
rate of transport of radioactive material injected in 
the blood, and valuable clinical applications ha 
been found for this technique, described in sever 
pepers of this volume. 

On the technical side the volume contains a numb 
of extremely useful articles, in particular that | 
L. H. Gray entitled "General Principles of Ass 
and Standardisation of Radioactive Isotopes”. 
report is aleo given by members of the staff of t 
Radiochemical Centre, Amersham, on the eva 
ability of labelled compounds, with details. of t 
methods of synthesis of a number of oompoun 
labelled with carbon-14. L. F. LAMBETON 


NATIONAL INSTITUTE OF 
AGRICULTURAL ENGINEERING 
OPEN DAYS 


HE National Institute of Agricultural Engine 

ing, at Wrest Park, Silsce, Beds, held op 
days during July 22-24, when exhibits were stag 
to illustrate to visitors the work of the Institu 
The exhibite did not cover the whole programme 
the work in hand at Wrest Park (which ig report 
more fully in the reoent report for 1949-61 1) b 
even Bo, they were quite comprehensive & 
representative of many aspects of the activities 
the departments. 
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Noticeable features were the use made of instru- 
1entation, compnamg standard, modified or specially 
eaigned & tus for use not only under laboratory 
onditions but also in the fleld ; of techniques devised 
> meet the great variety of investigations under- 
aken; and of the experience and facilities of the 
ostitute for developing machinery and equipment 
rimarily for use by other research institutes. 
ixamplee of the last were the fertilizer placement 
aachines shown by the Mechanical Engmeering 
Jepartment to meet the needs of research workers 
4 Rothamsted Experimental Station and the 
faoaulay Institute for Boi Research ; the combme 
arvester, using & new principle of threahing, for 
arvesting crops grown on plotas; an elevator- 
sader for handling potatoes into covered aida 
tted with a sprout depreasant dust-feed 
he Potato Storage Investigation Team of the 
wgricultural Research Council; and a preas for the 
xtraction of protein from macerated leaf which has 
een developed in association with Rothamsted and 
he Graasland Research Station. 

The Mechanical Engineering Department is re- 
ponsible for carrying out official testa of tractors 
nd accessories, cleaners and driers, and grass 
Tiere. A pious ai of the last was demonstrated, 
nd included a specially designed mobile laboratory. 
L good deal of equipment has been developed for 
reactor testing, and that exhibited included a 
iydraulic loadmg oar, drawbar dynamometers, & 
nobile belt-dynamometer and a power take-off 
lynamometer ; a mobile trailer weighbridge used for 
‘rass-drier testa was also shown. 

Research into the design and operation of tractors 
3 proceeding with the help of the foregoing equip- 
nent, and a single-wheel tester which has been under 
levelopment is now completed and will also be used 
or tractor tes . Research is chiefly concerned 
vith the factors affecting the efficiencies of the engine, 
Transmission and driving wheels; attention is also 
wing given to the possibilities of using hydrostatic 
Transmission, and an experimental motor built into 
he driving wheel of a tractor was on view. 

Testa of agricultural machmery other than that 
Jready mentioned are the concern of the Agricultural 
"esting Department, and examples of the methods 
nd equipment used were to be seen. These included 
; ploughing-depth recorder; portable weighers for 
vheels, sacks, bales, eto.; apparatus for collecting 
he complete contents of a potato ridge tn siu and 
or sorting and grading them, for the measurement 
f the power requirements of machines and the dirt 
and top tare of sugar beet, and for the calibration 
nd testing of seed drills and fertilizer distributors ; 
nd the method used for the detection of mechanical 
lamage to potatoes. The work of this Pepe ian 
lso includes investigations into the spring 


ration of sugar beet—a Dixie down-the-row porq 


ras at work—and the loss of sugar and dirt in field , 


lampe of sugar beet. 
The activities of the Horticultural 

Jepartment cover a wide fleld; those display 
elated to overhead irrigation, spraying, frost pre- 
'ention, glasshouse heating and ventilation, tractor 
teering, the washing of vegetables and the harvesting 
f onions. Modern techniques such as those employ- 
ag electronic apparatus have been brought into use ; 
oth irrigation and spraying for plant protection call 
or the production, control and distribution of 
ropleta, and the asseasment of the resulting patterns. 
. high-speed camera is used for the study of spray 
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formation by nozzles of different patterns, and the 
apperatus and Poorana were shown; a dye is 
used in many of the sprays, and spray patterns were 
on view—the dye serves both for visual inspectson 
and for colorimetric and gravimetric estimation. In 
co-operation with the Research Branch of the Post 
Office Engineering pro Photoelectric scan- 
ning apparatus and e mic counters have been 
adapted for studying spray patterns and providing 
date as to the number and sizes of the droplets 
deposited ; the apparatus was demonstrated in use. 

Methods of frost prevention include fans and 
water sprays, and equipment and resulte were to 
be seen. 

The apparatus used in the study of glasshouse 
heating and ventilation was shown, and included 
instruments for measuring and recording soil 
moisture, soil and air temperatures, air flow, carbon 
diomde concentration, solar radiation and heat 
loases ; the resulte of this work to date and also 
those of steam sterilization of soil were displayed. 

Research work has been commenced into the 
problems arising from the design or adaptation of a 
tractor to meet the exacting requirements of market 
garden crops. Steering is receiving attention as a 
primary oonsideration, and a steering-deviation 
recorder and & speed and torque recorder were open 
to inspection. Adaptation has involved reversing the 
normal driving position and transmission of a tractor 
and mounting the implementa ahead of the front 
driving-wheels of the reversed tractor in full view of 
the driver. 

Research and develo t on ploughs and other 
tillage implemente on potato harvesters have 
revealed the need for more information about soil 
conditions, and a section of the department concerned 
has been formed which is devoted to soil physics; 
it is now known as the Soil Department. Known 
methods and new ones have been devised for obtam- 
ing, especially ın the field, the data required. A soil 
penetrometer and torsion shear box were shown, and 
& demonstration was staged to illustrate the effect 
of compaction of the soil by tractor wheels. 

Btrain-gauge t in conjunction with a 
mobile laboratory was exhibited, by which the forces 
acting on a plough, on a tine or on the linkage of 
direct-mounted implements are recorded. 

The development of a satisfactory potato-harvester 
has engaged the attention of the Institute for a 
number of years; the rience gained has been 
incorporated in the latest development, which takes 
the form of two separate unita—a digging unit on a 

rear-mounted toolbar and employing a disk share for 
digging, and & rotating spider for separation; the 
crop can be left on the ground or an elevator can be 
fitted to deliver into a trailer, which can be fltted 
with a detachable picking conveyer. The separation 
of functions makes the arrangement suitable for the 
small grower. 

The drying, handling and storage of cereal crope 
are the principal interests of the Grain Department ; 
investigations have been carried out to improve the 
efficiencies of the installatiens developed—many of 
which are now in use on farms—and to extend their 
application, for example, to green crops and overseas 
products. Experimental plant of different typea was 
on exhibition, including ventilated silos of concrete 
and fabric, a grain elevator, grain cleaner, platform 
sack drier used also for green crops, and special 
apparatus for measuring air flow, temperature, 
humidity, preesure drop, moisture content, eto. 
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Field surveys are carried out by the Field Investi- 
gation Department, and an independent survey of 
tractor utilization is in hand. Potato planting and 
harvesting, sugar beet and grain harvesting, and 
hay-making are under investigation. Present farming 
practice is studied, and planned trials, so far aa 

icable under controlled conditions, are under- 
taken. Resulta, methods and equipment were to be 
seen. A portable windrow weigher has been devised ; 
but much of the apparatus used is that already 
mentioned in connexion with testing. 

The main laboratories, forming the Instrumentation 


Department, are at the service of de T 
There special investigations are i out, for 
example, on the heat of soils, ploughshare 
wear and precision ing, besides routine calibration 
and analyses. Moisture content determinations are 
& prominent feature for which standard methods are 
not always suitable, and special apparatus has to be 
devised to cope with a wide variety of productsa— 
for example, apperatus was in use deeling with grass, 
with coffee beans and with tomatos, 

Considerable use is made of photography, including 
einé-fllma ; two omé-filma with tape-recorded com- 
mentaries were shown in the Conference Room each 
day; the Library, which handles not only books, 
bulletins and pixu but algo man 3 
catalogues and itute photographs and slides, was 
open to visitors. 

i Mat Inst Agrie. Eng. and Beoiii«h Machinery Test. Stat. ; Report 
October 1, 1040-Septamber 80, 1961. (Bios : the Institute, 1052.) 


1 Bee Natwre, 109, 519 (1082). 


SPORTS TURF RESEARCH 
INSTITUTE 


MACHINERY EXHIBITION. AND OPEN DAY 
AT THE ST. IVES RESEARCH STATION 


qum combined machinery exhibition and open 
day of the Sports Turf Research Institute, 
held during July 15-16 at tbe St. Ives Research 
Station, Bmgley, proved to be & very successful 
event of great interest to all users of sporta turf. 
Manufacturers oombined to put on show a wide 
variety of implements used in turf production and 
maintenance, and to many people it was a revelation 
to see the amount and variety of machinery called 
for to uphold modern turf standards in face of the 
moreeaingly heavy demands being made on playing 
areas. Mowing maohmea of very many types 
naturally were much in evidence ; but there were 


barf-outti implements, watering tackle, weed 
Bpr&yers o: all aires and a variety of implementa for 
piercing turf in order to relieve soil compreegion and 


~ Interest. 
The variety of sprayers on view may be taken as 
a measure of the interest taken in weed control. On 
the expermental ground, where & number of current 
triala were demonstrated, the subject of weed control 


almo reoeived attention. Weedkillers based on 2:41 
(2: 4dichloro-phenoxyscetic acid) and M.C.P.A 
(2-methyl-4-chloro-phenoxyacetia acid) have prove 
& great boon, but same weeds have proved somewhe 
resistant and work on these is proceeding. On sho 
were experimental plots treated with 2:4:5 
(2:4:5 trichloracetic acid) et various rates wit 
and without admixture with 2:4 D and M.O.PJ 
Resulta obtained against clover were very promis 
indeed, but yarrow contro] did not appear so goo 
There were also trials of exfoliated vermiculite fi 
turf establishment and maintenance and on the u 
of bitumen for toughening turf to withstand heex 
wear. Further fleld trials on view included a numb 
on grase-seed muxtures for various purposes az 
others on fertilizer treatment. Among the latter mu 
be mentioned a series which must be about the olde 
of its type existing, sinoe in it individual plots har 
received their own particular kind of fertilizer trea 
ment for a period of more than twenty years. T 
effecta of these treatments on botanical compositio 

and disease invasion, drought resistance and t 
ike were easy to Bee. 

Muoh interest was displayed by visitors in t 
laboratories which were open to them. The inoreasi 
demand for scientific advice is well shown here, sin 
only last year & new ohemustry laboratory had to 
fitted out to cope with the moreasing demand fÍ 
analytical work, while this year visitors were able 
moe for the first time the new Biology Departma 
Though ite laboratory space is somewhat limited, t 
Department has an ambitious programme and 
already making its presence felt. 

This new Department undertakes routine exami 
tions of diseased turf, the identifloation of turf plan 
end turf pesta ; in addition, both short- and long-te 
schemes of research, mainly in the realms of t 
diseases, are being conducted. In Great Britain thi 
is not the great variety of turf diseases which may 
found m, say, the North American continent, l 
there are definite problems in need of soluti 

ved methods of control of Fusarium ps 
disease are being sought, and new fungicidal materi 
are on test in the laboratory and in the fleld for t 
purpose. 
A study is beng made of the biology of ‘fa 
rings’ as & neoeseary preliminary to the devising 
methods for their elimination. > In the popu 
literature on turf management much has a 
written on the control of ‘fairy rings’; but tr 
with reported curative treatments seldom seem 
have been conducted under adequately contro. 
conditions. 


STANFORD RESEARCH INSTITUT 
CALIFORNIA 


REPORT FOR 1951 


[5 an address, “Research and Industry— Part 
in Progress”, to the board of directors of 
Stanford Research Institute, California, on 

oocasion of the fifth anniversary of the foundin; 
the Institute, Brigadier-General D. Sarnoff, obain 
of the board of the Radio Corporation of Áme 
gaid that the Institute is an outstanding exa 
of the natural partnership between research 

industry. That partnership, he believed, offers 
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greatest hope of solving the world's problems and 
industry's problems. It has always been true that 
the things men live with largely determine the ideas 
men live by, and the kind of economy and the kind 
of government we enjoy are determined mainly by 
the things industry produces and the use that is made 
of them. This is not a materialistic doctrine, he said, 
for there is also & spiritual factor which is possibly 
the moet im t, and research iteelf contributes 
to this: besides ita creative and constructive value, 
its contribution to economic security and thus to 
peace, and its challenge to competition, research 
contributes such values as objectivity and the petient, 
persistent search for the truth to the partnership on 
which industrial progress depends. Business, for ite 
part, should contribute understanding and encourage- 
ment, as well as finance, and General Samoff was 
emphatio that industry rather than government 
should bear a main responmbility for the finance of 
research: government control might destroy the 
very ities that enable the research worker to 
make his most important contribution to society. 
The future of the Stanford Research Institute, he 
eaid, is bright because it recognizes the dependence 
of applied research on the new knowledge revealed 
through basic research and maintains a close relation 
with other research centres throughout the United 
States. s 

Some details of the growth of the Stanford 
Research Institute since 1947 and of ita work during 
1961 are given in the fifth annual report of the 
Institute*, which includes a quotation from General 
Sarnoff’s address. Its full-time staff (scientifle, 
technical, managerial and service} increased by 
65 per cant during 1951 to 425, and, of the 214 
projects on which the Institute was engaged, 184 
were for commercial and government sponsors. 

diture totalled 3:6 million dollars, compared 
with 1-99 million dollars in 1950, and close affiliation 
with Stanford University continued to be a vital 
factor m the development of the Institute. - 

In the Department of Chemistry, which with & 
staff of more than seventy-five now conducts research 
cósting 1-2 million do annually, ` among the 
research projecta mentioned m this report are those 
on the development of a method for the continuous 
large-scale separation of ionio substances, the 
efflorescence of latex paint films, the evaluation of 
ceramic materials, the oxidation of xylenes and the 
industrial uses of coconut oil derivatives. the 
past four and & half years the Air Research Lebor- 
atories of the Institute have spent more than 2 
million dollars in studying air-pollution problems in 
different parts of the United States. Besides 
developing much ial equipment, the laboratories 
have intensified efforta to spread information on air- 
pollution dangers and their prevention. In the 
Applied Physics Department an ion-scattering 
analyser ig under construction, and the radiation 
laboratory is attacking the primary objectives of 
developing processes using large quantities of radio- 
active material as a source of penetrating gamma-rays 
and providing all branches of the Institute with staff 
and facilities for experimental work with r&dio- 
isotopes. The Division of Geophysics and Geology 
is continuing its programme on the development of 
the Poulter seiamic method of surveying underground 
structures and is undertaking seismic exploration in 
Western Texas. 

‘ord 


* Btanfi verd Institute: Annual 1961. 
From the Institute, Stanford, California; 1082.) 


Pp. 48 
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A staff of 125 is engaged on engineering research, 
and projects specifically mentioned in the report 
inolude studies on aircraft antenna theory and design, 
automatic assembly techniques for miniature elec- 
tronio equipment, the development of the three-colour 
Picture-tube system of television based on the Geer 
prmceiple, and the response testing of pulse trans- 
formers. The Department of Industrial Economica, 
with a staff of sixty-five, has conducted a techno- 
economic survey of the hard-board mdustry ; econ- 
omic studies of Cuba and of a proposed orude-oil 
pipe-line from Edmonton, Alberta, to Vancouver, 
British Columbia ; an investigation, for the United 
States Atomic Energy Commission, of the techno- 
logical and economic questions involved in the 
industrial use of radioactive fission products; and & 
co-operative survey, with the South-west Research 
Institute, the Armour Research Foundation and the 
Battelle Memorial Institute, of fundamental and 
applied research activities in Western Germany. 
Biological research continued to d; and in the 
biochemical fleld particular attention was given to 
problems of nutrition, toxicity, canoer and the effects 
of radiation, including studies of the effect of fluoride 
intake on the health of cattle, the toxicity of 
chemicals to prevent mould growth in citrus 
products, and the effects of X-radiation and radio- 
active isotopes on normal tissue and tumours. 

The Institute continued to publish its "Chemical 
and Economics Handbook”, and investigations 
sponsored by the Institute iteelf included a funda- 
mental study of chemical reactions in aerosol 
systems, the design of a special still-head which 
eliminates the need for a separate receiver changer, 
a study of Goetz molecular filler membranes for 
the removal of pyrogens fram aqueous media, the 
development of a fractionating column efficient at 
low preasures, the development and application of 
paper-chromatographic techniques, the reactions 
occurring between polymer molecules and the free 
radicals present during the formation of vinyl 
polymers, and a study of the applications in analytical 
chemistry of ion-exchange resins. 


HOUSING IN THE U.S.S.R. 


BRIEF survey of housing development in the 

U.8.8.R. from 1917 until the present day by Dr. 
E. M. Chossudovsky (Housing and Town and Country 
Planning, Bull. 5, United Nations Publication) shows 
that the material difficulties with which the Govern- 
ment has had to deal have been formidable. The 
housing resources taken over by the Soviet authorities 
after the. Revolution were both quantitatively m- 
adequate and in appallingly poor condition. Very 
little new construction took place until the late 
1920's, and it was not always ible to devote 
sufficient attention to repair work, so that the pre- 
revolutionary level of housing was restored less 
quickly than that of the other branches of the 
economy. 

With the of the era of the Five Year 
Plans (1928-29) the situation improved ; altogether 
before the Second World War about 113 million 
square metres (approximately 1,216 million square 
feet) of urban living space had been constructed since 
the inception of the Soviet regime. Much was done 
by “ey, of improving the quality of housing, develop- 
ing and improving municipal services and providi 
communal Tpulldings of all kinds. i aaa 
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Two hundred new cities were built between 1926 
and 1939, in conformity with the character 
and distribution of the population and the develop- 
ment of the country’s eastern arees. Yet, deepite all 
this progress, it proved impossible to bndge the gap 
between population growth and houmng; housmg 
construction lagged behind the rate of industrial- 
ization, and the urban population increased at an 
exceptionally rapid rate. Further, much of the 
pre-revolutionary housing proved to be beyond repair 
and had to be scrapped, thus slowing down the net 
growth of the ftd rouse fund. 

The war-tome destruction of housing amounting to 
some 80 per cent of the total amount of urban 
housing, and the extensive and frequently complete 
destruction of rural housing proved a serious setback. 
The over-fulfllment of the total E Se cn pro- 
gramme of the post-war Five-Year Plan has, however, 
more than offset the tremendous losses and led to a 
far- ing, even revolutionary, modernization of 
the building industry (especially 1n the application of 
expreas and even-flow methods of erecting houses), 
which should make it poesible to step up housing 
construction in subsequent five-year plans to a 
marked extent. The pace of the country’s house- 
building has been appreciably increased by the 
financial and material assistance accorded to individual 
house-building by tbe authorities. 

In the present stringent housing situation, the 
Government has controlled the distribution of avail- 
able housing resources, taking into consideration the 
priority clanms of ex-servicemen, the dependants of 
war casualties and invalids, the partisans and their 
families. The relationship between work (type, 
quantity and quality) and the allocation of limited 
housing resources, already recognized before the War, 
has now been further strengthened ; ıb 18 possible to 
ensure that the housmg requirementa of such key 
workers ag the miners are promptly met. Special 
housing facilities also are provided to meet the needs 
of workers who settle in newly developed regions. 
Houang is thus regarded aa one of the instruments 
for increasing tbe productivity of labour and building 
up permanent staffs in industry. 


MUSEUMS ASSOCIATION 
ANNUAL CONFERENCE IN OXFORD 


HE fifty-eighth conference of the Museums 

Association was held at Oxford during July 21-25 
under the presidency of Mr. 8. D. Cleveland, director 
of the City Art Gallery, Manchester, and was,attended 
by more than three hundred and fifty delegates from 
both national and provincial museums. This was the 
third occasion on which the Association has visited 
Oxford, the previous time bemg in 1919. 

In his presidential address, on ‘The Inevitebility 
of Museums", Mr. Cleveland stated that it 1s necessary 
to correct a prevailing misconception by which 
museums are ed as educational institutions 
only. It ıs true, he said, that education must be an 
integral part of their work; but it should take ita 
place with the other functions of collection, oon- 
servation, interpretation, research and service to the 
community. 

Dr. H. J. Plenderleith, keeper of the Research 
Laboratory at the British Museum, in a paper on 
"Fakes and Forgeries’’, described his subject as a very 
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human study in which the man of science can help 
the scholar. In fact, the intimate co-operation of 
these two is essential, and there must be complete 
sympathy with each other’s aims and methods. He 
enumerated some of the physical and chemical 
methods used at the British Museum, and spoke of 
the difficulties encountered when it 18 necessary to 
form an opinion without even marking the object. 

Bir Philip Hendy, director of the National Gallery, 
stressed that the primary function of museums and 
art galleries ia to be a Temple of the Muses and that 
no secondary function should be allowed in any way 
to interfere. Museums are of a high 
standard of quality. He e in favour of the 
production of good reproductions of first-class 
paintings and pleaded for a more liberal interpreta- 
tion of the function of art galleries. 

In a session of a rather more domestic nature, the 
story of museums in Oxford was told by the five 
directors concerned. In all the papers, and in the 
subsequent discussion, it was apparent that the 
pendulum 1s swinging once again with regard to the 
amount of material that should be displayed in 
museums. From showing everything, the general 
tendency a few years ago was to show almost nothing. 
Now & compromise has been made, and it 18 realized 
that the arrangement as seen in the windows of the 
departmental stores is not the ideal prototype for 
museum cases. The apathy of the University of 
Oxford towards ita museums was commented upon 
by several speakers, and the hope expressed that one 
result of the conference on the part of the Unrversity 
would be an increased interest in the value of ite 
great collections. The hope was also expreased that 
the City of Oxford would consider the establishment 
of & museum to illustrate ita own history. 

Speaking on "'Changing Fashions in Museum 
Teaching", Mr. Peter Floud, of the Victori& and 
Albert Museum, London, emphasired the value of 
making use of the galleries in addition to the children’s 
rooms which are now established in so many 
museums. There is & distinct danger that museum 
work may become simply an extra-mural function of 
the school. He also dealt with the three-dimensional 
didactic displays which produce indirect museum 
teaching, and illustrated his remarks with actual 
examples of exhibition work. Dr. C. H. V. Sutherland, 
of the Ashmolean Museum, Oxford, said that there is 
a real public interest in numuamatios and that 
museums should make every effort to satisfy this. 
He agreed that there are few trained numismatiste 
in Great Britain, and stated that a British association 
of the various numismatio societies would probably 
be formed in the near future. He hoped that the 
Museums Association would co-operate in this matter. 
Mr. J. W. Y. Higgs, of the Museum of English Life, 
Reading, desenbed thia new museum of English 
rural hfe and stated how, as & nation, England is 
deeply conscious of ita rural history. 

At the annual general meeting of the Association, 
held during the conference, a protest was made 
against the cuts in Treasury ta to national 
museums and art galleries. The iation decided 
to send to the Chancellor of the Exchequer a resolu- 
tion deploring the cute as "gravely endangering the 
safety of the national treasures and curtailing the 
educational, methetic and soientiflo facilities pro- 
vided”. 

Dr. F. J. North, of the National Museum of Wales, 
Cardiff, was elected president for the Conference m 
1953, which will be held in York during June 22-26. 


` 
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IONIZING AND LUMINOUS 
EFFICIENCIES OF METEORS 


‘ By Da J. S. GREENHOW 
and Da G. S. HAWKINS 
drell Bank Experimental Station, University of Manchester 


HE amount of ionization produced in the trail 
of & meteor of given visual brightness has been 
1e subject of much discussion. Early workers! 
ssumed that most of the kinetic energy of the 
eteor would be transferred to ionization ; but in & 
went review Herlofson? considered that the available 
ridenoe indicated that the fraction of the kinetic 
iergy converted to ionization was only about 
‘0001, and the fraction converted to visible radiation 
rout 0:01. On this basis Herlofson estrmated that 
1e density of ionization produced by a meteor on 
1e lmit of naked-eye visibility (zenithal magnitude 
- 6) would be 10’ electrons per centimetre path, 
id by & very bright meteor (zenithal magnitude 
: 1) 10" electrons per centimetre path. The pre- 
ninary combined radio echo and visual observations 
i&de by Prentice, Lovell and Banwell? in 1947 
iggested that these estmmates were approximately 
rect. The theoretical estumates depend on a 
aowledge of the transition probabilities in the 
dlision of heavy ions, and in this respect data 
oplicable to the conditions in meteor trails remain 
ary inexact. Thus, any new information on the 
ieasured electron densities in trails of meteors of 
aown visual magnitude is of particular interest. 
ecent work on the mechaniam by which radio waves 
= scattered from the ionized trails has led to much 
iore certain measurements of electron density. The 
arpose of the present communication is to discuss 
1e86 meaguremente, which indicate that the actual 
uninous and ionizing efficiencies must be markedly 
ifferent from those assumed by Herlofson. 
The original measurementa of electron density 
wade by Prentice, Lovell and Banwell’, and Lovell, 
anwell and Crees were based on the theory of 
wattering devel by Lovell and Cl This 
leory, which predicte that the amplitude of the echo 
proportional to the linear electron density a, 
xumes that the initial radius of a meteor trail is 
nall compared with the wave-length, the electron 
anaity being sufficiently low so that the electrons m 
iy cross-section scatter independently and in phase. 
‘nder these conditions, Herlofson! has shown that 
1e echo duration to l/s of the initial amplitude 1s 
idependent of the electron density, and ie given by 


T = XJ16x2D, (1) 


here D 18 the diffusion coefficient for the ionized 
i&tter in the trail, and à the wave-length. Although 
us theory seemed to account satisfactorily for many 
f the observations, the existence of echoes of long 
uration has provided & major diffloulty*. This 
iffculty has now been resolved, and recently'^* it 
as been shown that when the linear electron density 
ppreciably exceeds 10! electrons per centimetre, the 
aodel assumed by Lovell and Clegg breaks down, 
nd the cylinder m the meteor trail inside which the 
lectron density exceeds the critical value N, may be 
onsidered to behave as a total reflector for radio 
‘aves. Under these conditions, the amplitude of the 
dio echo increases only as the fourth root of the 
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electron line density, æ, but the echo duration is now 
proportional to «, being given by’ 


T = a/4nDNp (2) 


~ It ia the overdense trails of this type which give 
rise to the meteor echoes df long duration. Evidently 
equation (2) provides an accurate method of determ- 

a, from measurements of the duration T, 
provided the diffusion coefficient D can be determined. 
In the present work, D has been determined from 
trails of low electron density which obey the Lovell- 
Clegg formula, and which decay exponentially 
&ocording to (1). In order to obtain a satisfactory 
mean value of D, it is desirable to make measure- 
ments on & number of meteors ionizmg in & narrow 
height-range, such as those in a homogeneous shower. 
The value of D may then be substituted in equation 
(2), 80 that the electron line densities m meteor trails 
which give rise to long-enduring echoes may be 
obtained directly from the echo durations, ndepend- 
ently-of the parameters of the apparatus. 

The most extensive observations relating tho 
magnitudes of visual meteors to the appearance of 
the corresponding radio echoes have been made by 
Millman and MoKinley*, operating on & wave-length 
of 9-1 m. From & mean of several hundred visual 
meteor—radio echo correlations obtained during the 
Perseid meteor shower, these workers found the 
relationship between the echo duration and apperont 
meteor magnitude shown in Fig. 1. The measure- 
mente of luminosity are in terms of apparent visual 
magnitudes, and these may be corrected to renithal 
magnitudes by reducing the ranges of the observed 
meteor trails to 100 km. The mean range of Millman 
and MoKinley's!* radio echo and visual meteor cor- 
relations was 155 km., giving & ratio of apparent 
intensity to renithal intansity, for an average metoor, 
of 1:2-4. This corresponds very nearly to one stellar 
magnitude, and this correction has therefore been 
adopted. The revised experimental curve relating 
zenithal magnitude to duration of radio echo is shown 
as & broken line in Fig. 1. 

The conversion of these echo durations to electron 
densities has been made from ba bake (2) by using 
the value of D (4 x 10* om.*/sec.), determined from 
the measurements on short-duration Perseid echoes 
as desoribed above’. The final relation between linear 
electron density and xenithal magnitude is given in 
Fig. 2 (line AB). Extrapolation of 4B shows that a 
meteor of zenithal magnitude + 6 would produce 


log T (echo duration T In seo.) 
m 
ò 


e 





Stellar magnitudo 


Relation between meteor 


tudes and radio 
duration on a wave-leng sng 


of 9-1 m 





104 
Elociron line density (electrona/em.) 


10" 10» 


Fig. 2. Theoretioal and experimental relations between the 
xenithal magnitudes and electron line densities of meteor trails 


approximately 10" electrons per centimetre path. 
This is one hundred times greater than Herlofson's 
estimate, and leads to a discrepancy of roughly 
5 stellar magnitudes between the theoretical and 
experimental determinations of the electron line 
densities in meteor trails. The experimental pointe 
obtained by Prentice, Lovell and Banwell? for the 
relation between echo duration and magnitude during 
the 1947 Perseid shower agree with the relation found 
by Millman and McKinley in Fig. 1, when corrected 
for the difference m wave-length. The conversion to 
line denmty by these workers was made from the 
amplitude of the echo, on the assumption that the 
Lovell-Clegg formula applied to these trails. It is 
now evident that these trails were overdense, and 
that equation (2) should have been used for obtaining 
the electron density from the echo duration. The 
: approximate agreement of their resulta with Herlof- 
son's estimates was therefore fortuitous. 

In view of the large disagreement between theory 
and experiment, it is of interest to gearch for any 
adjustments in the theory which could bring the 
resulta into agreement. The theoretical relationships 
between xenithal magnitude M and electron line 
density «, used by Herlofson, may be written as 


M = 80-4 — 2-5 (log V* + log K/S + log a), (3) 


where V is the meteor velocity, S ia the probability 
thet an evaporated meteor atom will produce an 
electron by collision with air molecules, and K is the 
fraction of the kinetic energy of a meteor atom which 
is transformed into visible radiation. Originally, 
values of S = K = 0:01 were adopted, producing the 
theoretical relation between zenith e and 
electron line density given by CD in Fig. 2. The 
discrepancy between the theoretical and experimental 
relations in Fig. 2 suggests that the values assumed 
by Herlofson for S and K are incorrect. 

A more exact theoretical estimate of the luminous 
efficiency for meteors with a veloaty of 6 x 10° 
om./aec. bas been made by Öpik, who obtained 
K = 0-001 for faint visual meteors, and K = 0-005 
for very bright meteors (negative magnitudes). 
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Pistons efficiency may also be estimated from th 

puotcerapale observations by Whipple!! and Jacohia! 
who obtamed the following mean values from eleve 
bright Perseid meteors : 


Velocity Deceleration Zenlihal Helght 
(V em./seo. (a om. jeo. sec.) magnitude (Af) (km.) 
601 x 1 81x10 — $0 92 1:5 


For a meteor, the rate of loss of kinetic energ 
dE/di is : 


The rate of lose of masa dm/d# may be obtained fror 
the deceleration of the meteor, a, and atmospherx 


density p im Whipple's equation! : 
dm 


= 5 x 10 pirt V? gm.[seo. (h 


For the'rate of radiation of hmmmous energy I, b 
an object of stellar magnitude M, Öpik” gives th 
expreasion : 


2-5 log I = 24-6 — M. (4 


At & height of 92 km. the atmospheric density i 
approximately 6 x 10° gm./cm.*, and when th 
ational data are inserted in equations (4), (t 


i s ), the luminous efficiency K = US ia found t 


be 0-01. Because of the spread in the resulta, th? 
value could be in error by a factor of 2, and it x 
therefore in fair agreement with the theoretics 
estimates of Opik for bright meteors. The results c 
the photographic observations thus add weight t. 
Ópik's estimates, and his values, when inserted r 
equation (2), produoe the relation between magnitud 
and line density shown as EF in Fig. 2, and th 
discrepancy between the theoretical and experimente 
curves is raduced. 

The probability of ionization, S, may be estimate 
from the direct correlation of radio echoes with visua 
meteors. From AB in Fig. 2 & Perseid meteor o 
magnitude —3-0 produces 2-4 x 10" clectrons/sec 
The rate of logs of mass for meteora of this brightnee 
haa already been determined from the photographi 
results, and, assuming the meteor to be composed o 
iron, corresponds to a release of 8 x 10% atoms/sec 
This gives the probability of ionization as 0:3; bu 
the spread in the original date will give values lying 
between 0-1 and 1:0. The remaining discrepancy 
between EF and AB is accounted for if S — 0-16 
which lies within the limite of this expermnenta 
estrmate. 

In conclusion, it seems that the beat values for th: 
luminous efficiency of Perseid meteors are 0-005 fo 
bright meteors and 0:001 for faint meteors, and i: 
more reasonable value for the probability of ionizatio) 
is approximately 0:2. Meteors therefore produce mon 
ionization than was originally estimated. Instead o 
the kinetio energy of a meteor being divided betwee 
heat, light and ionization, in the ratio 104: 10": 1 
the ratios are probably 10:10:10 for brigh 
meteors, and 104: 10: 10 for faint meteors. Thee 
revised estimates imply that the visual magnitud. 
corresponding to an echo of given characteristics i 
some 5 magnitudes fainter than that given by 
Herlofson. This means that the majority of radu 
echoes of short duration must arise from meteor 
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yhioh are below the limits of naked eye visibility, 
ind conversely that all visible meteors must produce 
radio echoes of long duration—a well-known 
dbeervational effect. [June 20. 
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PHOSPHORYLATION OF XYLOSE 
BY EXTRACTS OF PSEUDOMONAS 
HYDROPHILA 


By Dr. ROLF M. HOCHSTER 
and D&. R. WADE WATSON 


Divislon of Applied Biology, Natlonal Research Council, 
Ottzwa, Canada 


HE most generally accepted view of the pathway 

of xylose metabolism has been that of the 
splitting of the molecule into & C, and a C, portion’. 
The formation of xylonic acid from xylose by 
Pseudomonas fluorescens has been demonstrated by 
Lockwood and Nelson’. Lampen and Peterjohn® 
believe that xylose degradation occurs via a ribose 
phosphate, since only ribose-S-phosphate but not 
xylose-5-phosphate or arabinose-5-phosphate is 
metabolized by extracts of xylose-grown Lactobacillus 
pentosus 


That phosphorylation of xylose may take place in 
rat intestinal mucosa homogenates was recently sug- 
gested by the work of Hele‘. No distinction was 
made, however, rd the glucoee- and the xylose- 
phosphorylating enzym 

Evidence has now not Deni obtained in these labor- 
&tories sho that xylose is phosphorylated at the 
expense SF elanparie triphosphate by extracts of 
Peeudomonas hydrophila grown on a synthetic medium 
with xylose as the only souroe of carbon. In orude 
extracta, the initial rate of phosphorylation of xylose 
has been found to be much higher than that of 
glucose. Hexokinase activity has been successfully 
removed from the extract, leaving the xylose- 
phosphorylating enzyme intact in the final prepara- 
tion. The latter enzyme has been shown to be specific 
for D-xylose among all the pentosee of known bio- 
logical significance and will, therefore, be referred to 
ag ‘xylokinase’. 

Culiure conditions and preparation of cell-free 
extracts. Pseudomonas hydrophila (N.R.C. 492), 
originally isolated by Reed and Toner’ from pike 
with ‘red sore’ disease, was grown on & synthetic 
medium composed of 20 gm. of D-xylose, 6 gm. 
diammonium hydrogen phosphate, 0-2 gm. potassium 
dihydrogen phosphate, and 0-25 gm. crystalline 
magnesium sulphate per litre of solution. Sugar and 
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salts were sterilized separately and mixed aseptic- 
ally before use. The pH of the medium after 
sterilization was 6-6, and this value dropped to 6:0 
following & 24-hr. period of growth of the organum. 
The average yield of cells from 24-hr. shake cultures 
was 5:4 gm. per litre of culture medium. 

The cells were washed three times with 0:85 per 
oent sodium chloride solution and were centrifuged 
off each time at 11,000 r.p.m. They were then ground 
in & mortar (mounted in an ice bath) for 30 min. in 
the presence of 3-5 times their wet weight of alumina® 
(‘Alorco F-20', minus 80 grade) and sufficient saline 
to result in a smooth, batter-like paste. After 

more saline waa added to give a 4: 1 ratio 
of saline volume (ml.) to wet cell-weight (gm.). The 
suspension was then centrifuged at 9,000 r.p.m. for 
10 min. and the upper, cell-free, opalescent layer was 
used for the experiments. 

besoin i loa and glucose with adenosine 
triphosphate. Phosphorylation of xylose and glucose 
waa studied with the aid of the manometric technique 
of Colowick and Kalckar’ and by the disappearance 
of acid-labile phosphate following phosphorylation 
with adenosine triphosphate. The rate of carbon 
dioxide output was measured in the conventional 
manner using & Warburg apparatus. 

The experimental system in which evidence of 
xylose phosphorylation was obtained was composed 
of: sodium bicarbonate 0-023 M; magnesium 
chloride 0:0033 M; sodium fluoride 0:09 M; 
p-xylose 0-02 M; cell-free extract 1:0 ml. and 
adenosine triphosphate 0:0033 M (added at zero time 
from the side arm, dissolved in bicarbonate). The 
adenosine triphosphate used was the sodium salt 
assayed at 89 per cent purity. Xylose was freshly 
recrystallized from aqueous ethanol before use. 
Measurements were made at 27° C. in 95 per cent 
nitrogen + 5 per cent carbon diomde in a total 
volume of 3-0 ml. 

Control experimenta which contained (a) no sugar 
and (b) no extract were always run. The resultant 
values from the controls were subtracted from the 
experimental figures to correct for the small adenosine 
triphosphatase activity of the extracts and the shght 
change in gas volume produced on tipping the 
adenosine triphosphate into the main compartment 
of the manometric vessels. 

EX gels results of paphory AMOR by an extract from 

la obtained following the fourth 
ee of the organisms into fresh synthetic medium 
are given in Fig. 1. It was found that the initial 
rate of xylose phosphorylation was always greater 
than that of glucose, and that upon repeated transfers 
of the organisms into fresh medium the xylose- 
ph orylating activity remained unchanged, where- 
as the hexokinase activity decreased slowly to o 
relatively constant value. 

The disappearance of acid-labile phosphate result- 
ing from phosphorylation was measured by the 
method of Fiske and Subbarow*. Assuming that the 
reaction product was an acid-stable phosphate, the 
determinations were carried out on filtrates obtained 
by treatment with 10 per cent trichloroacetic acid of 
the reaction mixtures following 40 min. of active 
Phosphorylation under the same conditions used for 
the i t presented in Fig. 1. Typical results 
following 7-min. hydrolysis in N hydrochloric acid 
are given in the accompanying table. ' 

Removal of hexokinase activity from extracts con- 
taining xylokinase. Hexokinase activity was removed 
from the cell-free extracts of P. hydrophila by tho 
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DHTARMINATON OF ACID-LABILE PHOSPHATES 
Acd-lablle | Acid-labíle | Phosphorus 
Contents of reaotton phosphorus | phosphorus | transferred 
muixtures* m sample per to the 
(+) () sugars (y) 
— —! 
Adenosine tnphos- 
phate (ATP) 187 561 — 
Extract 13 30 — 
Extract + ATP 19 0 597 — 
Hxtract + ATP + 
D-xylose 9-0 288 3:9 
Extract + ATP + 
| D-glucose 137 411 186 - 














* This Includes aso sodium bicarbonate, ug api ohloride and 
sodium fluoride at the concentrations giren tn text 


preparation of acetone-dried powders of these 
extracts without, however, affecting the activity of 
the xylokinase. Seven volumes of oold acetone were 
used‘, and the resulting precipitate was washed five 
times with cold acetone. The precipitate was then 
dried quickly on a Buchner funnel for a few minutes, 
followed by drying for an hour £n vacuo over calcium 
chloride. The resulting fine, white powder was found 
to be stable m the refrigerator when kept in a 
desiccator over calcium chlonde at 4° C. 

When suspended in water, the acetone-dried powder 
was devoid of hexokinase activity but contamed 
the xylokinase ın undiminished activity (Fig. 2). 
This preparation did not phosphorylate p-ribose 
(0-02 M), D- or L-arabinose (0 02 M) or r-lyxose 
(0-02 M). The results using p-arabinose or L-lyxose 
are not shown ın Fig. 2, since the total carbon dioxide 
output in 30 min. was not more than 20mm. Iodo- 
acetate (0:01 M) inhibited xylokinase activity most 
strongly, and it was found necessary to add mag- 
nesium ions in order to obtain maximum activity. 
The addition of 0-02 M glucose to the acetone-dned 
powder which phosphorylated xylose had no effect 
upon the xylokinase activity. The resulte shown in 
Fig. 2 are net effects, since the appropriate controls 
for each vessel without any added sugar have been 
subtracted. Xylokinase is therefore specific for the 
praana even of xylose and appears to require 
ree sulphydryl groups and magnesium ions for 
activity. 

The Michaels constant for xylokinase was determ- 
ined using & quantity of 40 mgm. of acetone-dried 
powder per veasel in the presence of the required 
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Manometric estimation of xylokinase actrvity, the effects 

a variety of sugars, 1odoacctate and magnesium fons. Quantity 

e-dried powder used (per vessel), 30 mgm. X+ = 
uoose R = D-ribose 


. A = Trarabinose ; 
AX-- Dxylose without 
tons 


reactants (described above) and was found to be 
0:0023 Af (for xylose). 

Nature of the phosphorylation product. The phoa- 
phate could be attached to the xylose molecule in 
one of several positions. On the bams of hydrolysis 
data given by Meagher and Haesid!? and Levene and 
Raymond", it is established that: xylose-l-phoe- 
phate is 100 per cant hydrolysed when heated at 
100° C. in N sulphuric acid for 10 min., whereas 
xylose-5-phosphate is only about 25 per oent hydro- 
lysed when heated for 30 min. under the same 
conditions. Furthermore, the latter authors" were 
unsuccessful in their attempta to form a xylose-3- 
phosphate, since the ester always formed in the 
5-position. 

For purposes of the phosphate analyses reported 
here, heating was carried out at 100° OC. in 
N hydrochloric acid for 7 min. and the reaction 

duote kept in the form of trichloroacetio acid 
trates before the analyses were done. It would 
therefore appear likely that xylose-5-phosphate 13 
the product of the xylokmase reaction. However, 
attempts to isolate and identify the end product and 
to elucidate the pathway of ite metaboliam are now 
ın progress. 

The technical assistance of Mr. Raymond Lapointe 
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LETTERS TO THE EDITORS 


The Editora do not hold themselves responsible 
Jor opinions expressed by their correspondents. 
No notice ts taken of anonymous communications 


Electron Microscope Studies on Thin 
Sections of Human Erythrocytes 


LITTLE is known about the inner structure of red 
;leod cells. There are two main theories. One con- 
iders that the interior ıs a sponge-like network 
ormed by structural proteins with the htemoglobin 
n its intermioellar spaces. The other considers the 
'rythrooyte as a balloon, containing free hemoglobin 
n solution. Theoretical considerations, however’, 
iave shown that the blood pigment must be densely 
wacked, and ite degree of freedom is small, as follows 
rom X-ray diffumon studies*. 

Direct observations by means of polarization’? and 
specially electron microscopy" were successful for in- 
vestigations of the membrane from ‘ghosts’ (heamolysed 
ells) but failed to reveal the intact interior architec- 
ure. On one hand, no birefringence can be found there 
xoept in special cageg!!:!*, where hemoglobin seems 
o exist in & para-crystalline or crystalline state; on 
he other hand, the non-hsmolysed erythrocyte is 
oo thick to be examined under the electron micro- 
cope. The only way to study these cella was to 
ibtain sections thin enough to be penetrated by the 
ilectron beam. But whereas sections of 0-4-0-2u 
rommonly used in electron microscopy are’ trans- 
arent enough to study epithelial or mesenchymal 
ells, all the erythrocytes in the blood vessels of the 
ame specimens remain homogeneously black or dark- 
Tey. ln a new series of experimenta fresh blood clots 
xed in 2 per cent oemio acid and embedded in 
Eaterwar' were cut with a special microtome (*Rock- 
og’ Special Microtome, Cambridge Instrument Co., 
atd., Cambridge) at regular mtervals without mech- 
nical advance (4-5 movements for one tooth of the 
atchet wheel), according to & technique described 
Isewhere. 

Though the ‘Rocking’ microtome is constructed 
or 0:2- thick sections only, after some attempts we 





) Thin section (about 005m) of a red ocell fra t. Membrane. 
lo knife incuienre. th 
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were often able to get much thinner ones (0:1—0-025 p, 
measured with latex-particles on shadow-cast grids). 
These specimens, the thmnest of which reached a 
hundredth of the normal red cell thickness only, were 
now transparent enough for our studies. Summanizing 
the observations, we can state that : 

(1) Without shadow-casting, the osmium-fixed, non- 
hsmmolysed human erythrocytes appear to be mostly 
homogeneous, densely packed without any visible 
structure. Some of them, however, show isolated 
denser irregularly dispersed spots. A very fino 
membrane of more definite osmiophilie character 
may be sean on the same fragmenta. 

(2) On shadow-cast sections, the dense, homo- 
geneous structure is of & granular (40 per cent), 
rode Rab CU (60 per cent) appearance (Fig. a). 
The ta are 160-8300 A. thick and show special 
orientation : on about half of the micrographs they 
are perpendicular, on one-tenth perallel, to knife 
incidence, on one-fifth they take an intermediate 
position, and the last fifth of the patterns show fila- 
mentous bundles crossed by others at certain angles 
(900—180?). It has not been possible until now to 
find any constant relations between the direction 
of the filaments and the surface of the red cell. 
Though the high orderliness of the sub-muicroscopic 
structure ia evident in the cut fragmenta, the archi- 
tecture of the whole erythrocyte still remains to be 
elucidated, because ultra-thin sectioning generally 
breaks the red ocell into fragments and ıt 19 almost 
im ible to say to which part the isolated fragment 
belongs, and at which level it has been out. No 
findings, however, indicate entirely different zones in 
inner or outer of the red-blood cells, nor could 
isolated glob hemoglobin molecules be dis- 
tinguished, though they should become visible within 
these magnifications (38 A. of diameter, 75 A. of inter- 
molecular distance after Ponder). When granules 
appeared, their diameter was about 200 À.; but it 
may be that they are, in fact, cross-sections of flla- 
ments representing a whole hæmoglobin lipoprotein 
complex. 

(8) The membrane of the non-hsemolysed erythro- 
cyte seems to be thmner than that of the ghosts, 
but its real thickness is very diffüloulb to evaluate. 
The thinner the section, the lees 
visible is the membrane. Never- 
theless, it waa not possible to show 
anything resembling the well-de- 
fined nuclear membrane of tissue 
cella. Measurements of the thinncat 
parte of the peripheral fragmenta 
show it to be 160A. thick; on 
other areas it measures up to 320 A. 
No special structure, whether in the 
membrane itself or ın the layers 
beneath, was visible. Sometimes 
the surface did not show any 
membrane at all. 

(4) As soon as osmotic hemolysis 
begins, the dense structure of the 
interior becomes clear and easily 
transparent. A very fine regular 
network appears and becomes 
coarse and irregular as the process 
proceeds (Fig. 6). All the corp- 
uscles are en delimited by a 
clearly visible sheet of 300-800 A. 
in thickness. The inner struoturo 
does not always lose its hemo- 


globin with regularity. Some parta, 
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especially the thickened airoumference, remain denser 
than others and disappear only when hæmolysis is 
complete. The erythrocyte is then entirely empty. 

(5) From these observations, we can conclude that 
the intact red-blood cell has an extremely dense 
internal structure of granular or fllamentous appear- 
anoe, when fired with oamic acid. There often exista 
a striking orderliness in its architecture. a ea 
network and & well-defined membrane appear only 
when hsamotysis sæts in. The ene heamolysed 
erythrocyte is empty and balloon-like. Further 
details will be published elsewhere. 

I am mde to Dr. E. Ponder and Dr. D. G. 
Derwichian for an interesting discussion which 


encouraged me to dontinue the first investiga- 
tions, 


W. BERNHARD 
Institut de Recherches sgur. le Cancer, 
Villejuif, France. 
Feb. 25. 
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Electron Microscopic Study of 
Grasshopper Chromosomes 


THE various methods used so far in preparing 
obromosomea for electron microscopy can broadly be 
classified into the followi three categories: (1) 
cutting ultra-thin sections, (2) isolation of chromo- 
somes, and (3) making squash preparations. Electron 
micrographs of the chromosomes of grasshoppers 
have been made by employing all these techniques. 
The material consisted of the spermatogonial cells 
and spermatocytes from the testes of adult male 
grasshoppers. T'he micrographs were taken by means 
of the new electron mi installed in the 
Institute of Nuclear Physica, Calcutta, details of 
which have been published eleewhere!. Compara- 
tively low 
because we did not like the chromosomes to be 
magnified beyond recognition in our first attempt. 

Fig. 1 is an electron micrograph from a sectioned 
preparation of the testes made after the method 
described by Pease and Baker’. The section has 
passed longitudinally through a portion of a com- 
pact, cylindrical, helically coiled chromosome prob- 
ably of the metaphase or anaphase stage the 
transverse disks are consequently interpreted as the 
gyres of the spiral. The coiled chromosome seems to 
ave a conspicuous coating of a substance much 

t to the electron beams than the 
lala ; theraselves. Fig. 2 is a similar micro- 
graph of a peir of isolated chromosomes in the 
Xygotene stage obtained by following the technique 
of isolation similar to thab suggested by Claude 
and Potter’. Although they were extracted from the 
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spermatocytes by & rather drastic procedure of 
crushing the cells with sand particles, the identity of 
the chromosomes m the micrograph is beyond any 
reasonable doubt. The comparatively large dark 
bodies on the threads are due to the adherent sand 
particles which could not be removed by washing. 
The individual chromosomes show distinct chromo- 
merio structure in the portion which is comparatively 
free from sand particles. The chromomeres on the 
homologous chromosomes are more or lees similar in 
size, thus mdicating their homologous nature. The 
paired chromosomes appear to be split at one end, 
where four distinct threads with are 
seen. The future development of better technique 
for the electron microscopy of chromosomes might 
be of great use in deciding not only between the con- 
flicting points of view regarding the reality or otherwise 
of ultimate ahromomeres but also regarding the 
determination of the number of chromonemata 
present in a chromosome in the different stages of 
the division cycle. 

While to use the technique pro by 
Schultz e al. we developed some cations 
which gave us consistently good i es The 
testes of male grasshoppers were dissected out in 
isotonic sodium chloride solution and fixed in Carnoy’s 
fluid before storing them in 70 per oent alcohol. 
When p ing & specimen for the electron micro- 
scope, one of the lobules was stained either in aceto- 
carmine or in Feulgen's stam. The stained specimen 





o section of a metaphase or anaphase chromos; 
0. O E feni; aai Obran 

bivalent, x 3,760. (0 Ergoiener bivalent x . (6) - 
atogonial prophase thread, x 4,700 
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was transferred to 45 per cent acetic acid before 
making the squash, which was done on glass slides 
previously coated with a thin layer of oollodion 
diluted 1:6. The cover wes at first gently 
pressed with the thumb, followed by a preasure with 
a O-olamp for the maximum stretching of the chromo- 
somes. The slide with the cover-glass in ition 
was placed on an ice block and, when ciently 
chilled, the cover-glass was prised off with a dissect- 
ing needle. This chillmg he in the retention 
of materials on the collodion which was then 
stripped off. In order to mount the desired part on 
the specimen grid, the stripped fllm was mounted on 
a clear slide with a film of water in between the 
flm and the slide. The useful portion was selected 
under the optical microscope and separated with & 
aharp blade of & gcalpel. film was again floated 
on water and finally mounted on the specimen grid 
of the electron microscope. 

Several electron micrographs were taken from 
squashes prepared by this method. Fig. 3 is a micro- 
graph of a diplotene bivalent and it is clear that the 
structural details are more or lees faithfully preserved. 
Fig. 4 represents a rygotene bivalent showing the 
chromomeric structures. “A portion of the bivalent 
remains unpaired, and the structure of the chromo- 
meres indicates the non-homologous nature of the un- 
paired portion. Fig. 5 perhaps representa an early 
prophase thread of spermatogonial divisional stages. 
ee See ee ee and 
an indication of longitudinal split in the chromosome 
is quite evident. absence of differentiation into 
chromomere and interchromomere regions, in oon- 
trast with the prophase threads of meiosis, is a 
sharacteristio of the early mitotic chromosomes of 
the grasshoppers. Further work is in . 

We wish to thank Prof. M. N. Saha and Dr. N. N. 
Das Gupta for their interest in the work, and to the 
Ministry of Education, Government of India, for 
8nancial assistance. 

A. Guna 
M. L. Du 


(Institute of Nuclear Physics, 
University of Calcutta. 
8. P. RAY-CHAUDHURI 


oology t, 
University of Calcutta. 
March 12. 
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Coccoliths of Coccolithus huxley! seen 
In an Electron Microscope 


Tux taxonomy of Coccolithophoridaces is based 
n the morphology of the coccoliths. On account 

of the minute size of most of the oooooliths x5 has not 
zeen possible to obtain satisfactory pictures of them, 
»ven with the best optical i t: This has 
sused confusion in the ification of ooooolitho- 
ohorids. It is illustrative that the most abundant 
ind common species, Poniosphara huxleyi Lohm., 
vas been shown to include three taxonomical unite 
vith different oooocoliths!. One is referred to the 
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new us Gephyrocapsa Kamptner, the others to 
octo Schwartz 


In collaboration with Mr. Toar Markali, of the 
Central Institute of Industrial Research, Oslo, we 
have been able to study the coccoliths of Ooccoltthus 
(Pontosphara) huæleyi (Lohm.) Kamptner in an 
electron microscope. The coccoliths came from a 
unialgal culture of this species, started by the junior 
author during & stay on board weather ship M. off 
Norway last summer. 

Fig. a shows a diagrammatic drawing of a 00000- 
lith, according to information obtained by means 
of the electron microscope and a Leitz phase- 
contrast microscope. Fig. b is a photomicrograph 
taken in the electron microscope of a ooooolith sean 
from above. The thin lower disk can be seen through 
the central opening in the upper diak. The picture 
shows the following new details in the structure of 
the coccolith. (1) The upper disk consiste of a large 
number of radial elements, which, on their inner end, 
also form & cylindrical connexion with the lower disk. 
(2) The lower disk does not have & central opening 
corresponding to that of the upper one. This last 
feature is of special taxonomic interest, since it is 1n 
contradiction to the definition of the tremalith, the 
ooocolith type which includes the plaocoliths of 
Coocolithus. ! 

A further study of a number of cooccolithophorids 
by this method may be expected to necessitete a 
redefinition of the various types of coocoliths and 
possibly also a reclassification “of Cococolitho- 
phoridacess. 


NAT 


A more detailed description of the ooocoliths in 
Ooccolithus huzleyi and Syracosphara carteras is being 
prepared by us m collaboration with K. Ringdal 
Gaarder and T. Markali for publication in Nyt 
' Magasin for Botanikk. 
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T. BRAABUD 
E. NORDLI 
Biological Laboratory, Sect. B, 
University of Oslo. 
March 11. 


E. "Xur Revision der Cosoollthinsen-Spezias Pomo- 


1 Kamptner, 
spams kxtloyt Lohm ", Akademisohe Anzeager, No. 11 (1048). 


Statistical Theory of Atomic Nuclei 


BrAmISTICAL methods have been applied to the ex- 
planation of the properties of atomic nuolei for quite 
a long time’. Hitherto, the energy of nuclei could 
be represented only in such & way that, according to 
the choice of the empirical parameters in the inter- 
action energy of the nucleons, either for light nuclei 
or for heavy ones, the calculated values show notioe- 
able discrepancies from the experimental values. 

The purpose of the present communication is to 
calculate the bindmg energy of nucle: according to 
the statistical theory, assuming & scalar Yukawa 
potential for the nucleon interaction. The calcula- 
tions are carried out on the general principle of the 
minimization of energy with the help of Ritz’s 
method, without any arbitrary assumptions. We 
have supposed that the part of the interaction en 
which depends only on the mutual distance of the 
nucleons 18 the same for the neutron-proton, neutron- 
neutron and proton-proton interaction and has the 
form : 
exp(— riz/re) i (1) 

Tik 
where rz denotes the mutual distance of two nucleons, 
fr, the Compton wave-length of the x-meeons and 
y an empirical constant. If for the mass of the r- 
mesons, Mx, the value of 285 electron masses is 
chosen—e value experimentally obtained by Powell 
and his collaboratora*—one has 


h 
mM (2) 


where À denotes the Planck constant and o the 
velocity of lghbt. 

For the attractive energy 
between the nucleons, a pure 
exchange energy has been 
assumed. As further energy 
terms of the statistical nuc- 
leus, we have taken into 
account the Innetic zero-point 
Fermi energy, the kinetic m- 
homogeneity correction of 
Weizaüáoker and further the 
Coulomb repulsive energy of 
protons as well as the Coulomb 


Jin) = — Y 


f. = = 1,355 x 107! cm., 
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Our task 1s to determine the density distributions 
which make the total energy of the nuclei & minimum. 
The density distributions must fulfil the followmg 
conditions: firat, the density distributions must be 
normalzed with respect to the given number of 
neutrons and protons in the nucleus; secondly, at 
great distances from the nucleus, the density distribu- 
tions must rapidly decrease to zero; and thirdly, 
for reasons of symmetry, the slope of the density 
distributions must vanish in the centre of the 
nucleus. : 

The first step of the Ritz method consists in getting 
up for the density distributions the following 
functions . 


pa(r) = Pno exp(— ue 
pelt) = pps exp( — ar're"), (3) 
where a d notes a variational parameter and px, and 
Pp» are normalizing factors. For these one obtains, 
from the no conditions, pae = Na*/(x/*7,") 
and pp, = Za?[(r?'*r,*), where N and Z denote the 
n of neutrons and protons respectively. 
According to (8), in the first approximation, the 
density distributions of neutrons and protons have 
been assumed to be equal, and a difference between 
the two denmty funotions has been taken mto 
account only masmuch as the normalizmg constante 
Pao and pp, are y different because, except in 
the case of light stable nuclei, N is not equal to Z. 
Inserting the density functions in the energy expres- 
mon, the energy becomes a function of the variational 
parameter a, which can be determmed from 
minimization of the energy. i 

In the whole theory the only empirical parameter 
is the constant y in (1). It will be shown thst, by 
an adequate choice of this single parameter for the 
bmding energy of nuclei, results can be obtained 
which are, from the lightest to the heaviest nuclei, 
in very good agreement with the experimental results. 
The discrepancies between the calculated values and 
the empirical ones are, except for very light nuclei, 
leas than 7 per cent; for very light nuclei the 
bindmg energy of which is not a monotonic function 
of the mass number, the statistical theory can give, 
of course, only a mean value of the strongly fluctu- 
ating empincal value, which is actually achieved 
by the statistical theory. In the accompanying dis- 
gram, for given mass numbers A, the calculated 
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ralues of the nuclear energies per nucleon, Eos, 4, 
of the nuclei with the deepest energy are represented 
vith the empirical onest. 

The atomic numbers Z of the nuclei with the 
ughest energy for given mass numbers A are also 
rery satisfactonly obtained by means of the theory, 
ihe discrepancy between them and the empirical 
tomio numbers being throughout smaller than 8 per 
rent. 

That the statistical theory developed here— 
applicable, according to its character, in the first 
lace to nuclei of large mass number— offers such 
jood resulta also for light nuole: 18 to be attributed 
xœ the fact that we have introduced two corrections. 
Jn one hand, we have eliminated from the statistical 
»xpreesion of the exchange interaction energy of 
aqual nucleons the energy resulting from the self- 
axchange of the nucleons. On the other hand, a 
»orrection has been introduced for the kinetic energy 
whereby the statistical kmetio energy for the nucleus 
‘He and for hghter nuclei goes over into the exact 
wave-mechanical expression. by the use of these 
:orreotions, the statistical expression of the total 
anergy of light nucle: is found to approximate closely 
to the wave-mechanical expression and gives & good 
mean value for the empirical results. 

A detailed account of this work will be given in the 


Acta Physwa Hungarica. 


Physical Institute, 
Hungarian Univeraity for Technical Sciences, 


P. GoaBÁS 


Budapest. 
Feb. 11. 
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Cores of Terrestrial Planets 


One feature of Prof. H. C. Urey'a new theory! of 
she development of the planeta is that it leads him to 
sonclude on several grounds that the earth’s central 
sore has an iron composition. This conclusion is in 
sonflict with Remsey’s proposal? that the density 
throughout the earth’s deep interior, at least below a 
depth of 1,000 km., 1s essentially determined by 
pressure right through to the earth's centre rather 
than by change of chemical composition. The 
conclusion as stated 1s also in conflict, though to a 
leas degree, with my proposals, which differ from 
Ramsey's through finding a balance of evidence? in 
favour of a separate chemical composition, such as 
mekeLron with possibly some denser material, for 
she earth’s 1nner core, but agree with Ramsey’s in 

ulating a modifled ultrabasic rock composition 
or the outer part of the core, that is, between depths 
of 2,900 km. and 4,980 km.—the region that I have 
referred to‘ as "E'; the latter postulate will be 
referred to as «a. On the further hypothesis, 8 say, 
shat the terrestrial planeta have & common primitive 
tomposition, Ramsey's theory implies that neither 
Venus, Mars nor Mercury has an inner core, whereas 
ny work favours the view that all three have inner 
20res. 
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The purpose of this communication 18 to show that 
evidence can be brought to bear to qualify a number 
of the arguments by which Urey infers an iron com- 
position for the region E. At the same timo, it 18 
interesting that strong new support is found for the 
suggestion that the inner core 18 chemically distinct 
from the rest of the earth. Four main points will bo 
conaidered, as follow : 

(1) Urey appears to accept Elsasser’s conclusion’. 
based on Bridgman's experimental resulte and calcula- 
tions of Feynman, Metropolis and Teler’, using a 
'Thomas-Fermi-Direc model, that a silicate com- 
position for the region # ‘appears to be exaluded”’. 
I have recently shown, however, that Elsasscr’s 
calculations are unsatisfactory in an important 
particular, a criticism which has been accopted by 
Elsasser (1n & personal communication). My investiga- 
tion leads me to the view that, on balance, the 
data of Bridgman and of Feynman, Metropoli and 
Teller tend shghtly to favour a silicate composition 
for the region E, although they do not provide a 
crucial teat. The details, which are intricate, are 
being published elsewhere. 

(2) Urey considers that the mass and radius of 
Venus are so similar to those for the earth ‘that 
they can be made to flt any theory that accounts for 
the Earth". Actually, calculations by Jeffreys’ on 
Venus show that, on the assumption B, the hypo- 
thesis that the region Æ is chemically distinct from 
the mantle is untenable ; the hypothesis yields 1: 5 6 
for the ratio of the mass of the central core of Venus 
to the total mass of Venus, as against & ratio of 1 : 4-1 
for the earth. This discrepancy 18 1n significant con- 
trast to the measure of agreement obtained with 
observational date on Venus by Ramsey and myself 
on the opposite hypothesis a. 

(3) In respect of Mars, Urey directa attention to 
the discrepancy found by Ramsey in fitting this 
planet to the hypotheses a and B. But I have shown’ 
that if use is made of the earth model B 8, con- 
structed from the hypothesis® that compressibility 1s 
a smooth function of pressure through the earth's 
deep interior, then a and B fit the observed radius, 
mass and ellipticity of Mars within the standard 
errors of observation. I am repeating these calcula- 
tions using revised observational data quoted by 
Urey, but unless the revision brings to light unex- 
pected changes, Mars must be regarded as giving 
good support to « and B, the earth model B having 
been constructed without any ad hoe adjustment to 
fit planetary data. 

(4) Observational data on Mercury prior to 1950 
were considered to be too imprecise to be used as & 
test of a and B. Rabe’s recent caloulations!?, based 
on the perturbations of Eros, give the mass of 
Mercury as 0:0543 times that of the earth, an in- 
crease of order 20 per cent from the previous estimate. 
Estimates of the value of Mercury's diameter are still 
very uncertain, and, taken along with Rabe's valuo 
of the mass, lead to estimates of the mean density 
ranging from 4 6 to 5:2 gm./em.?, Such values are 
incompatible with the possibility that Mercury may 
have the same mean density at rero preesure as other 
planets, and Urey interprete this as & further test 
against the presence of & silicate core in the earth. 

If Rabe’s revision ia accepted, ıb is necessary to 
accept with fairly high probability that, in relation 
to the hypothesis B, Mercury is an exceptional planot 
in some important respect; only a considerable 
future revision of estimates of Meroury’s 
diameter could affect this conclusion. But Mercury 
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may still be exceptional in this respect and yet at 
the same time compatible with « and p. 

An obvious exceptional feature of Mercury is that 
it is the nearest planet to the sun, and it now turns 
the same face to the sun. According to radiometric 
measurements, the present temperature of the sub- 
solar point at perihelion is 685° K., and the mole- 
cular weight of escaping molecules at this point 
would be about 70. This would permit the escape of 
some of the ingredients of an initial rocky mantle 
provided they could be volatilixed sufficiently readily. 
Various mechaniams could be for bringing 
about the temperature necessary for such volatilize- 
tion; of these perhaps the moet likely ıs that, earlier 
in the history of the solar system, the orbit of Mercury 
was much more eccentric than now and that Meroury 
was once much nearer the sun at perihelion. The 
suggestion then emerges that Mercury may well have 
lost not merely & normal atmosphere, but also an 
appreciable proportion of an initial rocky mantle, 
by volatilization and subsequent escape, and 
that Mercury was thus once a considerably larger 
planet. 

On this suggestion, Mercury vould stil have the 


same prmnitive composition as the earth, Venus and. 


Mars, and the region E of the earth could still be 
modifled silicate rock. In fact, on this set of aasump- 
tions, it should be poamble (subject, of course, to a 
number of uncertainties, including the uncertainty of 
the value of Mercury’s diameter) to estimate the mass 
of the primitive Meroury ; it is hoped to present this 
estimate in a later paper. 

The suggestion here made may possibly bear same 
relation to the mechanism which Urey proposes, in 
his theory, for the fractionation of silicate and iron 
phases in various planeta, taken in conjunction with 
the statement in his main theals ''that the primitive 
planeta consisted of a grossly homogeneous mixture 
of silicate and iron pe The statement quoted 
is consistent with hypothesis B and is conmstent 
with ideas I have favoured. But the possible sig- 
nificance of Mercury’s proxmnity to the sun leads me 
to question whether the present meen density of 
Mercury can properly be used for discriminating in 
favour of a predominance of the iron phase in the 
region E of the earth. 

On the other hand, it would seam that the prob- 
ability is now increased against that part of Ramsey's 
view which holds that the earth’s inner core is 
essentially a second preasure modification of ultra- 
basic rock. On Ramsey’s view, Mercury has no core, 
and Urey’s criticiam cannot be so readily met by 
assuming a substantial loes of material in the course 
of Mercury’s evolution. A substantial loss would 
imply the presence of a modifled-ailicate core in the 
primitive Mercury, and, in the absence of a chemically 
distinct inner core, loes of the core would lower the 
mcan density puse ie E 

On the question of the difference between the views 
of Ramsey and myself, ib may be stated that all 
available astronomical evidence now favours a distinct 


chemical composition for the earth’s inner core. The: 


observational data on all four of (a) the mass and 
diameter of Venus, (b) the mass and diameter of 
Mars, (c) the of Mars, and (d) the mass and 
diameter of roury, independently favour the 
presence of inner oores in these planeta. 

It has already been suggested by Jeffreys’! that 
Urey’s stimulating theory, which reete in large part 
on arguments from physical chemistry, may need 
some modifications in order to meet arguments from 
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other sources; and it will be of interest to know 
how far hypothesis « can be fitted into Urey’ 
theory of the origin of the planete without disturbing 
other important conclusions. 
K. E. BULLEN 

University of Sydney, 

N.S.W. 

May 26. 


! Urey, H. O., Geeokimios et Cormockianion Age, 1j, 209 (1951) 
ie ther Origin and Development” (Yale Univ. Prose 

!Ramsey, W. H., Mom. Wot. Roy. As. Sec., 108, 406 (1048). 

' X. H., Men. Not. Rey, Ast. Soc.: (8) 109, 467 (1949); (b 
100, 688 (1049), (c) 110, 256 (1950). 


4 Bullen, K. H., “Theary of Beigmology'' (Oamb. Univ Press, 1047) 

* Emaer, W. H., Seiones, 118, 105 (1961). 

s .P. Mi N., and Teller, H., Phys. Rer., 156 
Troe P etropolis, kye. 75, 

J H. Men. No. . Ast, Geophys. Jupp., 4 02 (1 
"S55 (1040); 6, 60 (1960). de j can 

* Bulen, X. Mon. Not, Roy. Ast. Soc, Geophys. Supp. b, 35! 

(1949,; 6, 60 (1950). 

* Bullen, K. A., Wetwrs, 157, 405 (1046). 

Habe, H. Am. J., E5, 172 (1050). 

1 Jeffreys, H. Nature, 160, 200 (1062). 


Radio-Frequency Radiation from Tycho 
Brahe’s Supernova (A.D. 1572) 


Smas the discovery of localized sources of extra 
terrestrial radio-frequency radiation in 1948 !, sur 
veys have been carried out over the whole skyt? 
and the positions and intensities of about one hundrec 
sources are now known. Although a few of thee 
sources have: been identifled with extra-galactis 
nebuls*, it is generally considered that the majority 
must lie within the Galaxy with a distribution, anc 
perhaps a density, smmilar to that of the commo: 
visual stars*. However, it has not yet been possible 
to associate the radio sources with any class of visua 
objecta in the Galaxy, and in only one instance has 
an identification been made, namely, the identiflcatior 
of & source in Taurus with the Crab nebula’. As thc 
Crab nebula is believed to be the remnant of ths 
supernova of 1054, it is to be expected that th: 
remnants of other supernove are also sources of radit 
radiation. The other supernove known to haw 
oocurred in the Galaxy are those of 1572 and 1604 
but the published surveys show no radio source i» 
either of these positions. 

Recently, a detailed survey* bas been made of tha 
region of the sky which lies within the fleld of viev 
of the 218-ft. paraboloid at the Jodrell PER 
mental Station. The obeervations have been ea& 
158-5 Mo./e., and at this frequency the aerial has » 
beam-width of 2° between half-power pointe. I» 
this survey a number of localized sources of radiation 
have been detected, several of which have not bee: 
reported previously. The co-ordinates of one of thee 
sources closely with those of the supernova o 
1572, as shown m 1'able 1, and in view of this 
ment the radio source may be tentatively identifie 
with the remnant of the supernova. 


Table 1. DATA OE RADIO SOURCE AND SUPERWOVA (1572) Broce 195 





R.A. Declination Intenalty* 
Radio OOh. 21m. 4, E£mn. N. 64° 15 +38 17x10" 
sourco W.Jaq.m./ops. + 
25 per oent 
8u 00h. £m. 0-22. N. 68° 52’ 12” 
1572 
(ref. 10) 


* The mtenalty given ts twiee thet observed in one plane of polar 
nion. 
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The chief diffüculty in observing this source lies 
in ite proximity to the intense source Cassiopeia I 
(R.A. 23h. 21m. 12s., declination N. 58° 32’, Epoch 
1950 *), and when it was first observed in 1951 there 
was some doubt as to whether it was genuine, or 
represented the reception of the nearby intense 
aouroe in a side lobe of the aerial beam. This doubt 
haa now been removed by means of a special interfero- 
meter which observed the two sources simultaneously, 
and showed that the radiation received from the 
source in the position of the supernova is incoherent 
with that received from Cassiopeia I. The proximity 
of this source to Casmopeia I presumably explains 
why it-was not reported m the survey made with an 
interferometer at 81 Mo./s. by Ryle, Smith and 
Elsmore'. 

Table 2 shows a comparison between the visual 
date available for the supernove of 1054 and 1572 
and the intensities of the associated radio sources. 








Table 2, COMPARISON OF THE BUFEREOVS OF 1054 AND 1572 
| Apparent visual | Apparent mte- Intensi of 
magni arated photo- T Gi 
ma magni- | source (watts/sq. 
tude of remnant eee) 
+0 (ref. 10) 19 x 1094 
> +165 (ref. 11) 17 x 10 








of the radio source 
as aed spectrum 

No visible remnant of the supernova of 1572 haa 
yet been observed, and the integrated photographic 
magnitude given m Table 2 representa the upper 
limit to the intensity, as estimated by Ba&adeh. 

There is a differance of about 2-5 magnitudes 
between the intensities of the two radio sourcea, and 
this ia equal to the difference between the apparent 
visual magnitudes reached by the supernove at 
maximum brightness. There is, however, a much 
greater difference of at least 6 magnitudes between 
the imtegrated photographic magnitudes of the 
remnants of the supernovs. In view of the present 
lack of knowledge of the proceases involved both in 
& supernova and in the emission of radio-frequency 
radiation from a localized source, 1t is not poeaible to 
offer any explanation of this discrepancy. 

The discovery of & source in the position of the 
supernove (1572) supporta the conclusion, originally 
based only on the o tion of a source in the 
position of the Crab nebula’, that the remnant of a 
supernova is & source of intense rádio-frequency 
radiation. This phenomenon is of interest 
aince no satisfactory mechanism for the generation 
of the radiation haa yet been proposed. Further 
evidence could be gained by a careful search for a 
radio source in the position of the supernova of 1604, 
which unfortunately lies outside the field of the 
218-ft. loid. The region has already been 
jurve by Stanley and Slee? at 100 Mc./s., and no 
source in this position has been reported. However, 
their had a limit of detection of about 10-“ 
W.j/eq. m./ops., and the present results indicate that 
& source in the position of the supernova (1604) may 
have been overlooked. 

The work has been carried out at the Jodrell Bank 
Experrmental Station of the University of Manchester. 
We wish to thank Prof. Z. Kopal for di ing our 
attention to the problem and Prof. A. C. B. Lovell for 
nis interest in the investigation. One of us (R. H. B.) 
is indebted to Imperial ical Industries, Ltd., for 
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& research fellowship, and the other (OC. H.) to the 
Department of Scientific and Industrial Research for 
& maintenance grant. 


Jodrell Bank Experimental Station, 
Holmes Chapel, 
Cheshire. 
July 14. 


! Bolton, J. G., and Stanley, G. J., Nature, 181, 312 (1918). 
"Stanley, G. J., and Slee, O. B., Aust, J. Sol. Ras., A, 3, 254 (1050), 
* Brie Ma Sratth, P. G., and Elamore, B., Men, Not, Rey. An. Soe., 


and Hazard, 0. Netwre, 166, 001 (1060). 
and Hazard, C., PAU. Mag., 43, 137 (1082), 
H, BAN., 11, 323 (1961). 

J. Aust. J Soi. Res, A, 2, 130 (1049). 
Brown, R, and Hamard, C., Mom. Not Hoy. AN. Sec. 


W. (private oonmmuntoation). 
188 (1942). 
309 (1915). 
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Radio Echoes and Lightning 


OBBERYATIONS are being made by 10-cm. radar at 
Salisbury, Southern Rhodegia, on distant and over- 
head storms and ram clouds. 

On one occasion with a thunderstorm pesaing over- 
head, the vertically directed radar beam gave several 
unusual echoes which occurred simultaneously with 
lightning flashes. The echoes were recorded by a 
irme-lapee camera used to photograph the P.P.I. 
screen. A copy of one of these photographs is repro- 
duced herewith. It shows a circularly symmetrical 
precipitation echo, and a lightning echo appears as a 
curved streak of unusual brightness. In this particular 
case the height of the echo base above ground was 
26,600 ft., the vertical depth of echo was 1,900 ft. 
and the echo duration 0 39 sec. The temperature 
at this level, from the early-morning radio-sonde 
sounding, was — 264° C. Rotation of the P.P.I. scan 
was anticlockwise. 

In other photographs obtained, but lees suitable 
for reproduction, two echoes occurred concurrently 
and separated by varying intervals of height. 
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The echoes are being analysed in terms of the 
individual strokes comprising a discharge to ground, 
with ial reference to the junction-streamer process 
desori 1n & recent paper by Malan and Schonland!. 

It is suggested that the echoes originate from 
ionized portions of the cloud charge. A detailed paper 


is being prepared for publication. 
V. G. Miss 


Southern Rhodeeia Meteorological Department, 
P.O. Box 66, Causeway, 
Salisbury, Southern Rhodesia. 
* Malan and Schonland, Pros. Rey. Soc, A 906 (1961). 


Anomalous Properties in Quartz 

ATTEMPTS to estimate in certain New 
Zealand clays by the differential thermal method 
have revealed the occurrence of a variety with 
abnormal inversion properties. 

The phenomenon waa first obeerved' in clays 
ocourring in the North Auckland peninsula as residual 
deposits formed by the weathering of dacite and 
. rhyolite flows. These clays consist of 40-60 per cent 
of quartz, the balanoo being halloysite with minor 
amounts of felspars and accessory minerals, The 
quarts exista in two forms, one of which shows the 
normal a = B inversion at 573° C., while in the other 
form the inversion is more aluggish than usual and 
occurs at 555-560? O. The abnormal form is usually 
concentrated in the sizes below 75 microns. 

Since the original observation in 1945, similar 
phenomena have been observed in decomposed 
rhyolite at Mount Somers, South Canterbury, and 
in well-weathered greywacke at Glen Mamey, New- 
castle Survey District. The associated clay minetal 
in these cases is kaolinite. In the North Auckland 
occurrences cristobalite and tridymite are frequently 
present. 

When treated by the pyrosulphate fusion technique 
of Trostel and Wynne’, the 0-10 micron fraction of 
clay from Parua Bay, Whangarei, yields pure quartz 
of the low-temperature (560° C.) inversion type. 
Measurements on this material show: (1) chemical 
composition, 09:3 per oent SiO,; (2) X-ray dif- 
fraction ttern indistinguishable from normal 
quartz ; (3) thermal expansion curve of the quartz 
type, but with a total expansion at 600° C. of 0-85 per 
cent, as against 1:10 per oent for normal quarts of 
the same particlesize; (4) the a =f invermon 
although more sluggish than normal, and the socom- 
panying heat effect approxmately half the normal 
value; (5) normal conversion to cristobalite above 
1,470? C. 

The evidence indicates that there existe a modifica- 
tion of quartz in which the mechaniam of inversion 
differs from the normal. The ceramic implications of 
this observation will be obvious, and in particular 
the use of the differential thermal method for the 
quantitative estimation of requires more 
critical qonsideration than it hitherto received. 

Ian MoDowarnn 
W. Voss 
New Zealand Pottery and 
-Ceramios Research Association (Ino.), 
Wellington, New Zealand. 
? Feb. 5. 


NI. 
1 (1947). 
Ta J. Amer. Coram. Soc., 83, 18 (1040). 
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Abnormal Thermal Behaviour of «- Quartz: 
- from some New Zealand Soils 


Is 1947, MoDowall and Dunn! reported th: 
differential thermal curves for free quarts in eigh 
New Zealand clay deposits. They pointed out tha 
the peaks of the a-B inversion were broader than thom 
of —alumina mixtures, and that in one case s 

sharp peak at 573? C. was associated with + 
broader one at 555—500? O., resulting in an unusua 
double peak. The properties of these unusual form 
of quartz are further described by McDowall anc 
Voge’. 

In 1948, during an investigation of minerals ir 
New Zealand soils, a number of.soils were founc 
to contain a form of quartz which, although show: 
by X-ray to be normal, well-organized a~quartz 
failed to give the usual pronounced thermal effec 
due to a &f inversion in differential thermal analysis 
The soils in which this form of quartz occurs include 
Mangatee silt loam from Katos, Whirinoki clay loan 
from Hokianga, and Puhoi clay loam from Waiwera 
These are weakly or moderately leached yellow-brow: 
earths derived from sandstone or mudstone. They 
occur in locations some hundreds of miles apart anc 
there is no suggestion at present that their parent 
material has a common origin. Their mineral colloids 
contain ear ia le amounts of quartz, illite anc 
montmorillonite. Quartz is highest in their sgil 
fractions (between 2 and 20 microns equivalent 
diameter). 

Characteristic behaviour is illustrated by the quarts 
from the silt fraction of the B horizon of the Mangatee 
silt loam. This silt appeared from X-ray diffractior 
to contain about 50 per cent of a-quartz, but iti 
thermal pattern, judged by peak height and area 
corresponded to leas than 5 per cent of a-quartz 
53 per cent of free silica was separated from the aili 
by the pyrosulphate fusion method of Trostel anc 
Wynne’. The separated material contained mort 
than 00 per cent of SiO, and appeared from X-ray 
diffraction to consist almost entirely of a-quartz 
but its thermal pattern corresponded to leas thar. 
10 per cent of a-quartz. 

This form of quartz differs from the form oj 
quartz in clay deposite described by McDowall anc 
Vose*. The quartz from clay deposits has broadenec 
peaks in the neighbourhood of 560° C., whereas th: 
form from soils has a characteristic peak at 578° C. 
much smaller than that expected from the amount 
of a-quartz present. The thermal expansion of th: 
quartz from clay is abnormal, whereas that of th« 
soil quartz is normal. Oristobalite and tridymite ar 
pues in the quartz from some of the olay ita 

ut none is detected m the soil quartz, althougl 
cristobalite has sometimes been reported in soib 
containing montmorillonite. 

Berkelhamer* has stated that chaloedony register 
a perfect quartz X-ray pattern but gives a reeotioi 
at the « = B inversion point equal in magnitude t« 
that produced by approximately 1-4 per cent o 
quartz. This result is confirmed with New Zealanc 
sumpleæ of chalcedony. 

Optical examination of the silica residue o 
Mangatea silt loam was made by Mr. J. J. Reed 
Geological Survey, New Zealand Department o. 
Scientific and Industrial Research, who found tha 
the sample contained a small amount of norma 
quartz, but consisted mainly of glassy wotropi 
material of refractive index 1-50, which is lowe 
than that of chaloedony (1-587), the latter bein; 
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zhtly .lower than that of quartz (1.5442 and 
5532). 
It 18 possible that the small reactions at the in- 
mion point of both chalcedony and the glassy 
terial described are due to the presence of some 
rmal quartz. It also seams that chalcedony may 
in some way intermediste between normal quartz 
d the glassy material. 
The evidence of the quartz from clay deposits 
ows that it is possible for a thermal effect related 
the a = B inversion to occur at & lower temperature 
d more sluggishly than the normal change. With- 
t further evidence it is not possible to determine 
ihe behaviour of the quartz from soil and chaloedony 
related or a separate phenomenon. 
Whatever the mechanisms of the thermal affects, 
ig certain that the occurrence of the form of a- 
artz described above would cause errors in any 
antitative estimation of soil quartz based solely 
. the differential thermal method. 
M. FrgLDES ^ 
Soil Bureau, i 
apartment of Scientific and Industrial Research, 
` Wellington, New Zealand. 
March 14. 
iaDowal, lan, and Dum, L. R. L., N.Z. Pottery and Ceramlos 
Research Amociation, Tech. Rep. Xo. 1 NUS 
[oDowall, Ian, and Vose, W. (seo preceding communication). 
rostel, L. H., and Wynne, D. J., J. Amer, Coram. Soc., $3, 18 (1040), 
serkolhamer, L. H.. U.B. Bur. Mines R.I. 3768 (1044). 
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í . Twin Flames 


Smo Wolfhard’s spectroscopic investigations of 
ie roactiong in a widened combustion zone at re- 
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(Figs. LA, B, O). In this twin flame, the first luminous 
zone is believed to be due to the oxidation of diborane, 
the second to the oxidation of the hydrocarbon. As 
the air— fuel ratio is decreased, the diborane oxidation 
contmuee in a well-defined reaction front, and the 
hydrocarbon reaction zone disa gradually and 
changes mto a diffusion flame (Figs. LD, E). Careful 
manipulation of the flow system enables one to 
quench the hydrocarbon reaction while still retaining 
the primary zone of the diborane oxidation. A plot 
of flame velocities (determined by the Smith— 
Pickering method?) with varying oxygen content in 
the muxture exhibits two maxima, one near the 
stoichiometric air—fuel ratio based on the total fuel, 
the other near the stoichiometric air—fuel ratio 
based on B,H,- aur, considering the hydrocarbon 
as non-reacting diluent (Fig. 2). 


T 
| l (Ea 


123 





18 6 


Per cent oxygen In mixture 


Fig. 1. 


uced preesuree', the appearance and disappearance 
f a variety of chemical species in different regions 
F the luminous zone of hydrocarbon Bunsen flames 
ave bean demonstrated’. 

In the course of some studies on the effect of fuel 
iditives on the laminar flame velocity of hydro- 
zbons burning in air at atmospheric pressure, -we 
avo found that in mixtures of fuels of widely differ- 
ig reaction velocities (propane and diborane), within 
tain &ir— fuel limite, the reaction zone of a Bunsen 
ame separates into two distinct luminous regions 


Variation in twin flame fronts of diborane-propane-alr mixtures with decreasing oxygen content 


' This work was supported by the Bureau of Ord- 
nance, U.8. Navy, under Contract NOrd 7380. 
W. G. BERL 
D. DsmBroOWw 
Applied Physics Laboratory, 
pires Hopkins University, 
Silver Spring, Md. Feb. 4. 
1 Klaukens, H., and Wolfhard, H. G., Pros. Roy. Soc., A, 193, 513 (1048). 
' Gaydon Aso nå Wolter, H. G. Proe. Rey. Soc., A, 194, 160 


* Amith, F. A and Pickering, 8. F., J. Research Nai, Bur. Standards, 
15,70 
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Sedimentation of Halloysite 


Iw the North Auckland peninsula of New Zeeland 
thore are extensive deposits of halloysttic clays formed 
by weathering of dacite. Attem mem ta to determine the 
particle-size distribution of a well-crystallized sample 
from Matauri Bay, Whakarara Survey District, have 
revealed anomalous sedimentation behaviour. 

A suspension having a concentration of 1 per cant 
by weight was prepared by tumbling for 16 hr. in 
0:008 per cent sodium pyrophosphate solution, and 
the Andreasen pipette prooedure was used to determ- 
ine the concentration at 10, 5, 2 and 1 microns. 
The average of four determinations is given in the 
accompanying table. 


PERCENTAGE OF HALLOYEITE XNNAIXIXG IN BUHPENSION AFTER 
; Serrciwe 














Fig. 1, which is an electron micrograph of the top 
of the suspension after three days settling, shows 
that there are many large icles remaining in 
suspension and that the size ution determined 
by the pipette method* has no relation to the true 
size-range. On prolonged standing, a clear layer 
develops at the surface and 16 followed by a zone of 
rapidly increasing concentration. Fig. 2 is an 
electron micrograph of the suspension 1 em. below 
the surface, and at the top of this cloudy layer after 
two months standing. Although generally finer than 
after three days standing, there are numerous 
particles of one micron and larger. 





Fig. 1. After standing fr threo Fig. 2. A ter tanding foe ro 


It is suggested that the long sodahapsd particles 
form a loose lattice structure in the suspension and 
that this impedes the setthng of the particles. The 
slow decay of this lattice on standing leads to the 
formation of a clear layer at the surface. 

The electron micrographs were pre by Mr. 
K. I. Williamson, of tho Dominion Physical Lab- 
oratory, Department of Scientific and Industrial 
Research, New Zealand, and our thanks are due to 
the Director of that Laboratory for permission to 
reproduce them. 

Ian MaDowaLL 
W. Voss 


New Zealand Pottery and Ceramics 
Research Association (Ino.), 
Wellington, New Zealand. 
Feb. 5. 
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Decomposition of Organic Matter by 
Recoil Atoms from an Adjacent Phase 

Dorma experiments involving the irradiation : 
mixed powders of uranium oxide and graphite 
the Harwell pile, BEPO, we found evidence : 
the decomposition of organic matter present in tl 
graphite caused by fission processes occurring in tł 
adjacent oxide phase. 

tra-fine’ colloidal graphite powder from Meser 
Acheson, Ltd., was intimately mixed with an equ 
weight of uranium dioxide of 5. nominal particl 
size. The mixture was heated in vacuum at 200° ( 
for 4 hr. in & silica vessel prior to irradiation. Th 
veasel was connected by silica tubing to the Toepk 
pump outside the pile, so that gases evolved durin 
irradiation could be collected, measured and analyse 
by the Blacet-Leighton technique’. The rate : 
evolution of gas could be determined by operatin 
ihe p Vae Ace rA poet quar ica. es 
length of bubble in the calibrated delivery capillar, 

The rate of evolution of gas showed immediai 
response to changes in pile power-level in & mann: 
which suggested that thermal effects were not tl 
cause. Moreover, the measured temperature und 
steady conditions at full power was only 75°C 
while the rate of gas evolution at 200°C. pric 
to irradiation was a negligible fraction of the 
experienced at full power. 

Similar experiments with graphite alone, ur&niu» 
oxide alone, and with mixtures of zmo oxide an 
graphite gave very much smaller amounts of gas. 

$6: + graphite 


Thermal neutron dose 
(mom. x 10777) 
18 
_ 8s 
de = 
LE 


This makes it clear that most of the gas evolve 
from the mixture of uranium oxide and graphite 1 
dependent on the fission process m the uranium oxid 
and that the material being decomposed is not in th 
uranium oxide phase.  Fisaion fragmenta and th 
atoms which they displace evidently pasa into tb 
adjacent graphite phase and cause decompoaition c 
organic matter. The nature of this organio materi 
i8 unknown; but thermal testa above 500? C. hav 
shown the Deae of appreciable organic impurit 
in the samples of graphite used. 

It is interesting to note that for the muxtur 
of uranium oxide and graphite, tho whole of th 
available energy of the flssion fragment (mos 
of which would be lost m the uranium oxd 
phase) was only about 400 times the energy di 
posited in the graphite fram pile neutron radit 
tion alone, yet the evolution of gas from th 
mixture was more than 1,600 times that from tb 
graphite alone. Fission fragments and the ator 
which they displace are evidently much more effloier 
in causing the decomposition of organic matter tha 
the atoms displaced by neutron scattering. 

Our thanks are due to the Director, Atomi 
Energy Research Establishment, for permission t 
publish this communication. 

D. F. Sanasren 


J. WRIGHT 
Atomic Energy Research Establishment, 
Harwell, nr. Didcot, Berks. 
June 11. 
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Twinning Structure in Crystals of 
Tungsten Trioxide 


4 MICROSCOPIC examination of crystals of tungsten 
zade (WO,) has revealed a type of twinnmg very 
ilar to the domain patterns characteristic of the 
roelectric (tetragonal) phase of barium titanate 
xT10,). This similarity 1s significant in view of 
» reported ferroelectric behaviour of tungsten 
xxide!. 
[he crystals, examined under the polarizing 
eroecope, were grown by sublimation of the 
pours from & molten solution of tungsten trioxide 
solved in barium ohloride, and oonteined in & 
tinum crucible. Their normal crystal habit was 
the form of very thin plates which varied ın their 
nensions up to 6 mm. Most of them were almost 
nsparent and ranged in oolour through various 
idee of pale green. Apart from the truly angle 
tals, many of the specimens showed a highly 
inned structure when viewed in & direction normal 
the plate surface. In polarized light, a series of 
rrow, parallel bands, m general, extended diagon- 
y &croeB the crystal at an angle of approximately 
? to the edges., trom the effects of optical extinction 
th respect to the directions of vibration of the 
lanzed hght, ıt was determined that the unit oell 
es of one domain are perpendicular to those of 
neighbour. ‘These conclusions agree essentially 
th the observations of Ueda and Ichmokawa*. In 
dition to the fact that the cell axes, lymg in the 
ane of the orystal, differ only slightly from each 
ner in length, this appears to be a prerequisite for 
3 formation of this doman pattern which 1s 
aractenstic of the ferroelectric phase in general. 
tetragonal barium titanate’, the a and o axes of the 
1t cell differ by approximately 1 per oent only. In 
3 analogous case of tungsten trioxide, the a and 
area, which he in the plane of the crystal plates, 
ve a difference of leas than 8 per cent‘; the much 
orter o-axis is perpendicular to this plane. The 
mmetry of tungsten trioxide has been given as 
clinic because of the slight distortion of the inter- 
ial angles from 90°. However, for purposes of 
‘cussion, the oryBtel may be deecribed in terms of 
peeudo-orthorhombio symmetry" with æ twinning 
ine {110}. 
The boun between contiguous domains appears 
tically as a fine dark line. This may be due either 
distorted unit cells at the junction, or to an actual 
amatching between the respective lattices. The 
n-uniform optical extinction which often ocours at 
ə boundaries would seem to indicate that these 
zions are ın & highly strained state. This 18 especially 
vious in the wedge-shaped domains, or those which 
ve been formed by the convergance of their bound- 
y planes within the orystal (Fig. 1). The banded 
main pattern presumably resulte from the relief 
internal strains developed during the growth of 
3 oryatal, the w domains merely representing 
arrested or partial twin development. 
On the larger I 2 inning on & broader 
ale was commo observed, whereby the crystal 
divided mto areas or distinct groups of line patterns 
ented at right angles to each other. From the 
companying photographs ıt can be seen that the 
xige domains exhibit & wide venation in width, 
d many of them have bifurcated ends. In Fig. 2 
iall branch domains can be seen developing from 
o larger ones at an approximate angle ot 45°, that 
parallel to the crystal edges. It 18 significant that 
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Domain 
(1) Wedge domains 
sata (2) Feather-fke development of the domains 


this ‘feather’ structure appears to develop on ono 
side only of the boundary. All these peculiarities 
may be assumed to be the regult of internal strain. 

A more detailed explanation of some of the 
structural peculiarities of tungsten trioxide will bo 
reported later. 

I wish to thank the Director of the British Electrical 
and Allied Industries Research ABeooiation for per- 
mission to publish this commiunication. 

R. G. Rgopzs 
Britash Electrical and Allied. Industries 
Research Association, 
5 Wadsworth Road, 
Perivale, Middlesex. 
March 26. 

1 Matthias, B. T., Phys. Res., 70, 490 (1019). t 
1 Vada, R., and Iohinokswa, T., Pkys. Hes. 90, 1106 (1950). 
* Rhodes, B. G., dota Oryx, 8, 417 (1049). 
1 Brakken, H., X. Kris, 78, 484 (1081). 


Occurrence of Small-angle X-Ray 
Diffraction Maxima In some Artificial 
Cellulose Fibres 


DIFFRACTION at &mall angles in cellulose fibres und 
rayon has been investigated by several workers!, 
Generally, a diffuse scattering increasing towards tho 
primary beam has been observed on the equator of 
the fibre diagrams, with no distinct maxima chiar- 
acteristic of long spacings. 

In fibres from highly oriented polyamides and from 
some other synthetic polymers, such as 'Terylone' 
and polythene, maxima at small angles have been 
observed on the merdian of the flbre diagram and 
have been related tentatively to a periodicrty in the 
length and arrangement of the orystalline and ron- 
crystalline regions in the direction of the fibre axis’. 
In well-oriented cellulose fibres no meridional maxima 
have been reported so far. 

In an inveetigation on the small-angle scattering 
of various types of artificial cellulose fibres, exposed 
in the air-dry as well as m the water-swollen con- 
dition, we have found that some specimens in the 
water-wet state do show a distinct, though rather 
broad, equatorial maximum at small angles. 

The exposures were made m & vacuum camera 
constructed by Backers in the Laboratory of Tech- 
nical Physica of the Technical Univermty, Delft, 
under the. direction of Prof. H. B. Dorgelo and after- 
wards improved by Daams. ‘his 1s eeeentially a 
three-slit arrangement with a metal wire for inter- 
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Fig. 1 


ception of the toan’. The sBpecimen-to-fllm 
distance is 77-6 mm. and the smallest observable 
diffraction angle 2 0 amounts to 0-0044 radians for 
copper radiation (corresponding to a Bragg spacing 
of more than 300 A.). In blank no redis- 
tion whatever js detected on the ; 

The fibres were exposed mounted parallel on a 
small wire frame, “either in the air-dry 
condition or in the water-swollen state. In the latter 
cage, the wire frame was enclosed in a small vessel 
provided with parallel windows made from very thin 
polymethyhnethaorylate film and entirely filled with 
water. It was found to be easential to use radiation 
strictly monochromatized by reflexion from a crystal 
face. 

Under these conditions, the photometer curves of 
the fibres exposed either dry or in the vessel filled 
with water are free from ‘background’ (that is, the 
blackening drops off to a zero value at same distance 
from the primary beam), and a blank exposure of 
the veasel with water does not uce any detectable 
blackening of the film in the small-angle region. 
(Exposure times were about 8 hr., using a powerful 
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2. Wibre G: ; Fig. 3. ‘Fortisan’: (a) dry; 
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roteting-&node tube.) If nickel-flltered copper rad. 
tion is used, there is always a considerable bac 
ground and, moreover, the small-angle maxma, 
present, can scarcely be detected. This reveals t 
occurrence of rather large amounte of perasi 
‘white’ radiation of uncontrollable intensity even ve 
near the primary beam. Under these condition 
blank exposures of the veasel also give rise to blacke 
ing of the fllm. 

Fig. 1 is the monochromatic exposure of Fibre 
in the wet state. In Figs. 2 and 3 are reproduced t 

hotometer curves of monochromatic 

ibre G (sample by courtesy of Du Pont de Nemou 
Wilmington, Del.) and of ‘Fortisan’ (Celanese Cor) 
in the air-dry state (a) and in the water-swoll 
state (b). 

The positions of the maxima for the wet e 
posures correspond to Bragg spacings of 77 A. ea 
84 A., respectively. In the case of "Fortisan' (Fig. : 
there is clearly an additional continuous amall-ang 
scattering, increasing steeply towards the prima 
beam. In Fibre G (Fig. 2) there is no indication of 
similar continuous scattering. 

We wish to leave open for future discussion t 
interpretation of these maxima. At all events th 
indidate some rather” pronounced lateral periodici 
in the structure which 18 quite unexpected in artifici 
fibree. 

No maxima have shown up in other rayons so f 
investigated; but work is in progress to extend ti 
Tange of specimens. 

D. Hatreys 
P. H. HARMANS 
A. WEIDINGER 
Laboratory for Cellulose Research of the 
AKU and Affhated Companies, 
Utrecht. 
April 25. 
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Reaction of Vitamin A Aldehyde with 
Plasma Albumin 


Conn! haa shown that carotene and vitamin A & 
concentrated in fraction IIÍ-O of plasma, which 
a lipoprotein. It has been known for some time? th: 
vitamin A can occur in water-soluble form in tl 
urine of human beings in certain pathological oo! 
ditions. In such cases protein is invariably prese 
in the urine. It does not follow, however, that urn 
which contains protein can take up vitamin A wh: 
added to it. Adequate explanation of this phenomenc 
has not been forth: . The function of vitamin 
in the visual cyolo has very elegantly demo 
strated by Wald’. Recently, Morton! has shown th 
retinene, which is an important factor in the visu 
cycle, is vitamin A aldehyde, and he has also show 
how it can be prepared in thp laboratory. It w. 
therefore considered that attempts should be ma 

re a water-soluble compound of vitamin 
aah Danus protein and study ite properties. T) 
present DT communication summarizes iJ 
resulta o in this Thietitate; 
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Plasma albumin solution. This was prepared 
following Cohn's method‘, as follows. Bovine plasma 
was diluted with acetate buffer and brought to pH 5-9 
at a temperature of — 8° to — 5° C. in a ‘Thermos’ 
flask, using & freezing mixture. To this was added, 
very slowly, a well-cooled solution of ethyl alcohol 
and acetate buffer (95 : 5) until the alcohol concentra- 
tion of the mixture reached 40 per cent. Half an hour 
later, the mrxture was filtered at a low temperature 
through Whatman filter paper No. 42. The clear 
filtrate, the protem content of which is entirely 
albumm’, was diluted with p hate buffer, 
pH 7.5, and an aliquot was dial in & ro 
dialyser in a ourrent of phosphate buffer (pH. 7:5) 
in & cold room. Samples were teken at intervals 
and tested for the presence of ethyl alcohol 
by conversion to acetaldehyde; which was detected* 
by Schiff’s reagent (max. absorption at 485 mu). 
After dialysing for 36 hr., the albumin solution was 
found to be free from ethyl alcohol. After filtration 
and dilution, the absorption spectra of the albumin 
solution was taken (Fig. 1). It will be sean from the 
graph that the protein has an absorption peak at 
280 mu, which agrees with the value quoted in the 
literature’. 

Vitamın A aldehyde. Vitamin A acetate (1 million 
L.U./gm. 1n oil) was saponified with &loohohe potash, 

vitamin A alcohol extracted with petroleum ether 
(40-60%), It waa purifled by chromatography, and 
vitamin A aldehyde prepared by Mortan’s method’. 
The absorption spectrum of the aldehyde was checked 
end found to have a peak at 360 mp in petroleum 
ether. The solvent from an aliquot was removed 
in vacuo. 

The residue was dissolved in ethyl alcohol and 
added to an aliquot of albumin solution. The mixture 
was shaken gently for about half an hour, and then 
dialysed in & rotary dialyser against phosphate buffer 
at pH 7-5, in the oold room. Testa for the presence 
of ethyl alcohol were carried out at intervals. After 
dialyaing for 36 hr., the solution was found to be 
free from ethyl alcohol. It was then filtered and the 
absorption spectrum was taken after the necessary 
dilution. Two well-defined peaks, one at 280 mu, 
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characteristic of the protein used, and the other at 378 
my. due to the new chromophore, were found (Fig. 2). 

The golution of the albumin—vitamin A aldehyde 
complex, suitably diluted for spectrophotometric 
study, gave the following analysis for albumm 
(micro-Kjeldahl method) and aldehyde: (1) protein 
content, 0-968 gm./100 c.c. of solution; (ii) vitamin 
A aldehyde, 2-985 x 10-* gm./100 c.c. of solution ; 
aldehyde content as percentage of protem content, 
0-008. 

In normal human plasma", 120-200 1.0. of vitamin 
A 1s associated with 6-8 gm. of protein; that is, 
l gm. of protem is aseociated- with approximately 
6 ugm. of vitamm A. In the condensation product 
of protein and vitamin A aldehyde, 100 gm. of 
protein is associated with 3,000 ugm. of vitamin A 


. aldehyde, which 1s roughly equivalent to flve times 


the concentration of vitamin A alcohol present ın 
normal blood. 

The sample of vitamm A acetate used was kmdly 
supphed by Messrs. Hoffmann LaRoche and Co., 
Basle. We thank the Indian Council of Medical 
Research for financial support, and also Col. C. K. 
Lakshmanan, director of this Institute, for encour- 
agement in the work. 

K. RAJAGOPAL 
P. K. Darra 
Section of Biochemistry and Nutrition, 
All India Institute of Hygiene and Pubhe Health, 
Calcutta. 
March 5. 
‘Cohn, E. J, Ame. Ini. Aled., 86, 341 (1047). 
Ene Moore, T. and Ramgopal, E R, Biochem J., 35, 
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* Morton, RB. A, et al, Biochem. J, 48, 516 (19048). 
' Cohn a al, J Amer. Ohom. Soc., 88, 459 (1916). 
: 1n "Advanoes in Protein Chemustry’’, 8, 443 (Academic 
Prem, Ino, New York, 1917). 
*Argenson M. G., Bull. Sos. Ohm , 87, 1000 (1902). 
* Morton, “Vitamins”, 184 (Adam H , London, 1942). 
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Sensitivity of Cress Roots to Indole- 
Acetic Acid 


In 1939, Thimann!' recorded in & discussion on the 
growth of roots: "The amount of auxin normally 
in these roots is not far from the optimum for their 
growth, so that further addition could be 
to accelerate growth only slightly". A marked 
Increase in the root growth induced by indole- 
acetic acid should be obtained only if the supply of 
the acid in the root is leas than the optimum ; thus 
distinct mereases have been produced with de- 
capitated roots depleted of their own source of 
indole-acetio acid’. However, experimente with 
Lepidéum sativum’, Linum usiiaitesimum and Art- 
emisia absinthium* have shown that it is poemble to 
accelerate the root-growth of germinating seeds. 

We found that the roota of germinating crees seeds 
have no constant growth-rate in spite of constant 
conditions. The measurements began 24 hr. after 
sowing. At intervals of 3 hr. the lengths of the roota 
were measured. At first the growth-rate increases 
to & maximum, then it decreases. The root of a 
cress seedling passes through three phases of growth : 
(1) at the beginning of germination ao phase with a 
low growth-rate; (2) & phase of maximum growth- 
rate; (3) & phase of decreasing growth-rate. We 
were able to demonstrate by the determination of 
the indole-acetic acid content in roots of the 
second phase (5—6 mm. long) and of the third phase 
(20-25 mm. long) that the concéntration of the acid 
in the short roota is about double that of the long 
roots. The amount of indole-acetio acid available 
to the roots determines the growth-rate. An accelera- 
tion of the growth-rate (about 15-20 per cent) was 
obtained with creas seedlings of the harvest 1944 and 
1947, if the measurements were carried out in the 
third phase. The creas roota are sensitive to indole- 
acetic acid if their growth-rate ia leas than optimal. 

The difference in duration of the first and second 
phases is evidently connected with the amount of 
indole-acetic acid m the seeds. We showed’ that the 
amount of the acid contained in creas seeds of different 
years of harvest and of the same seedaman (H. Hild, 
Marbach, Germany) may be different: seeds of the 
year 1950 contain about ten times as much indole- 
acetic acid as seeds of the year 1047. The third 

hase is reached early with seeds of 1044 and 1947, 

te with seeds of 1049 and 1950. 

The accompanying diagram shows the result of an 
experiment carried out with cress harvested in 1949, 
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in which the effect of i ing the roota in indole- 
acetic acid for different lengths of time was determ- 
ined’. The greatest increase occurred after a short 
treatment. As the roote approach their phase of 
maximum growth-rate, their sensitivity to the acid 
decreases progreesively. If the acid is added to roots 
in the maximum growth-pháee there is no response. 

The roots of the creas seedlings which are sus- 
ceptible to indole-acetio acid must be used either 
during the first or the third phasea, but not during the 
period of maximum growth-rate (second phase). Even 
then the concentration of mdole-acetic acid must be 
low, 101° gm./o.c. or leas. Thus before the test is 
applied, it is necessary to determine the growth-curve 
of the available seeds. 

It is believed that the causes of the low growth- 
rates in the first and third phases are different. In 
the first phase, the supply of indole-acetic acid 18 
insufficient, because there is a delay while the reserves 
m the seeds gradually become available. These pro- 
cesses of activation are very uncertain, and it 1s 
rather difficult to brmg them under control. Therefore, 
the results show great variability. In addition, the 
errors involved in measuring small increments 
(1-3 mm.) are greater. A real deficiency of indole- 
acetic acid occurs during the third phase because the 
reserves in the seeds run low. The i are m 
the dark, and the normal supply is not established. 
The response to indole-acetic acid is very uniform, 
and the measuremant of the larger increases (17-22 
mm.) can be done more ; 
Franz Moxmwus 
Li&gLorra Moswus 

Botany Department, 

University of Sydney. 

Feb. 29. ; 
lThifnann, K. V., Biol. Res. Camb. Phl. Soo, 14, 314 (1939). 
*Gelger-Huber, and Buriett, H., Jahrb. wis. Bot., 84, 233 (1036). 
048); Diol, Kenirabi, 08, 55 


m 188 (1961). Tegethoff, B., Plemis, 88, 648 (1951). 
*Aberg, B. Phyno Plant, 3, 447 (1950). 
* Ashby, W. O., Bot. Gaz., 118, 237 (1951). 
'Moewus, F., Moewusx L., and Skwara, H., Plants, 40, 254 (1961). 
1 Moewus, F., and Moewus, L., Z. Neiwrf, (in the press). 


Isolation of a Carbamido Acid from 
Autolysed Yeast 


BAMPLES of baker's yeast that have undergone 
autolysis in presence of toluene or chloroform give 
an intense red colour reaction when boiled with 

i 1 in hydrochloric acid, which is characteristic 
a of the type! —OH,—NH-—CO—NH,. 
Of the natural urea derivatives at present known, 
citrulline is the only one that gives a red carbamido 
diacetyl reaction ; urea, iteelf, gives a yellow colour ; 
allantoin and allantoic acid give varying shades of 
orange-pink, probably due to urea liberated under 
the Cmilitions of the test ; cyclic ureides do not react 
chromatically. Hence, rb was assumed at first that 
the yeast reaction was due to citrulline, orginally 
present as a unit, or arising from arginine by desimida- 
tion. 

With the object of identifying the chromogen, the 
&utolysate obtained from 6 lb. of baker’s yeast was 
filtered, dituted and subjected to displacement 
chromatography on ‘Zeo-Karb 215’. The progress 
of the operation was followed by means of. the 
diacetyl reaction, and the carbamido-rich portion of 
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1e effluent was collected and treated with copper 
arbonate. After recrystelliration, a series of copper 
omplexes was obtained, from which the moet 
bundant fraction was selected for investigation. It 
iffered completely in solubility and appearance from 
je known citrulline copper compounds. After re- 
1oval of the copper, the carbamudo derivative was 
lated by recrystallization from water, and was 
btained as an ash-free, almost colourless micro- 
rystalline powder, the melting point of which re- 
amod constant at 238-230? decomp., after three 
scrystallizations. The yield was approximately 
00 mgm., from 6 Ib. of yeast. Analysis: C, 44:1; 
L 7:8; N, 15-0 per cant, corresponding to the 
mule C,H,,0,N,, which require: O, 442; 
I, 7.4; N, 14:7 per cant. 

Properties. The compound is very soluble in cold 
rater, forming an acid solution. It is almost insoluble 
1 absolute ethanol and other neutral organic solvente. 
'ormaldehyde titration gives a value corresponding 
o one active —-NH, group per C, unit. 

Function iests. (1) Oarbamido diacetyl reaction, 
eep red; (2) para-dimethylaminobenzaldehyde in 
7/1 sulphuric acid, bright yellow ; (3) ninhydrin in 
ot, saturated bcrio acid, slow grey-violet (x-&mino- 
ids react much more rapidly and vividly under the 
ame conditions) ; (4) nrtro-chromic test for primary 
and secondary alcohol groups’, slow; (5) lactose 
est for short-chain primary amines and ethanol- 
amine’, negative; (6) Millon reaction for phenols, 
iegative; (7) aldehyde tests for indoles, negative; 
8) pentacyanoferrate test for amidmes and guanid- 
xineef, negative; (9) Sakaguchi reaction for sub- 
tituted guanidines, negative. 

The investigation was supported by & grant to one 
f us (W. A. B.) from the Medical Research Council 
f Ireland, and is being continued. 

W. R. FEARON 
W. A. BocaU8T 
Department of Biochemistry, 
Trinity College, 
lin. 
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and Mitchell, D., Anslye, 57, 372 (1932). 
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Role of Progesterone in the Mating 
Behavlour of the Ewe 


Ir has been postulated’? that a corpus 
uteum in the presence of a developing follicle is 
1ecessary to produce estrus in the ewe. One attempt 
io teat this hypothems by treating the anœgtrous 
ywe with 2—6 mgm. progesterone before gonadotrophin 
njection yielded negative resulta’. Pretreatment 
with 40-100 mgm. testosterone propionate has 
resulted in some 75 per cent incidence of cstrus 
‘olowing pregnant mare serum injection’; but rates 
of conception are low. This low conception is due 
to either suppression of ovulation or to faulty 
synchronization between ovulation and cestrus?. 

During December 1951, at which month ewes of 
Britash breed are in deep ancestrus in Australia, experi- 
nenta were carried out on the Werribee State Research 
farm near Melbourne, with the object of determ- 
ning the role of progesterone in inducing mating 
yehaviour. In the first trial, four groups, each of 
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seven mature Suffolk ewes, were treated with 1,000 
LU. pregnant mare serum subcutaneously in galine, 
alone or in combination with 35 mgm. progesterone 
subcutaneously in ol. They were sacrificed at 
appropriate intervals after treatment and, in those 
ewes served, the Fallopian tubes were washed out in 
the search for ova. ‘Treatments were as follows: 
(1) 1,000 1.0. pregnant mare serum alone; (2) 1,000 
LU. pregnant mare sorum + 35 mgm. progesterone 
simultaneously ; (3) 1,000 Lu. p t mare serum 
(4) 1,000 r.v. 








pregnant mare serum 48 br. after 35 mgm. pro- 
gesterone. Results are shown in the accompanying 
table. 

Treats noe No, of No. of ewes sinas fr | 








mo hee 
M 
` 
AM 





No significance is attached to three ewes failing 
to ovulate in group 1. All three had extremely small 
ovaries containing only rudimentary follicles. It 1 
considered significant, particularly in view of gub- 
sequent work, that œstrus was observed in three 
ewes of group 4, but not in any other group. Œstrus 
and ovulation occurred 2, 3 and 6 days after ın- 
jeotaon of pregnant mare serum. Tt is also mgnificant 
that fertile ova were recovered from two of the 
three ewes coming into œstrus. No ovum was 
recovered from the third ewe. None showed any 
evidence. of a spontaneous corpus luteum which 
could have reacted with the injected gonadotrophin, 
80 heat and ovulation are attributed to a progesterone 

nadotrophin synergism. The response obtained 

approached physiological normality more closely 
than the previously reported testosterone—gonado- 
i and has yielded fertilized ova 


injection of pregnant mare serum, and slow absorption 
of the progesterone, are necessary for induction of 
cestrus; treatment earlier than 48 hr. before in- 
jection is indicated. 

Tt is suggested that the action of progesterone is to 
develop receptors in organs such aa the uterus, for 
example, these receptors responding to subsequent 
estrogen stimulation resulting in ceetrous behaviour. 
This view receives some support from the observation 
that tonio uterme contractions, normally present at 
ceatrus, are absent at ovulations induced by gonado- 
trophm which are unaccompanied by œstrus*. Since 
cestrus with ovulation was observed as early as 48 hr. 
after administration of pregnant mare serum, and 
since p me did not appear to act like testo- 
sterone and inhibit or markedly delay ovulation, this 
would appear to preclude the guggeetion' that 
progesterone acts simply by delaymg ovulation. 

Further work is planned for the next anmstrous 
season. Grateful acknowledgment is made to the 
staff of the Werribee State Research Farm, and in 
parücular to Mr. Bruce McGregor, for their co- 
operation. Progesterone was kindly given by the 
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Britush Drug Houses, Ltd., and serum gonadotrophin 
by Boota Pure Drug Co., Ltd., to wham thanks are 
due. 
T. J. ROBINBON 
School of Agriculture, 
University of Melbourne. 
May 25. 
db car eee Hammond, J., and Parkes, A. B., J. Agric. 
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Synthesis of Diphospho prune Nucleotide 
by Cell Nuclei isolated in Aqueous Media 


Ir has recently been demonstrated that reasonably 
homogeneous preparations of oell nucle: can be 
isolated ın good yield from rat or mouse liver’. By 
means of centrifugal fractionation of iver homogen- 
ates prepared m an aqueous medium (0:25 M sucrose 
— 0-0018 M calcium chloride), it has been possible 
to obtain 70-90 cent of the nuclei with a minimum 
of cytological alerted in preparations contammg 
by direct count leas than 1 per cent of the intact 
cells of the tissue and less than 0-5 per cant of the 
free mitochondria of the homogenates. 

The value of this method m cytochemical studies 
obviously depends on the permeability of the nuclear 
membrane. In this ect, Allfrey et ai.'^ have 
contended that cell nuclei isolated in aqueous medis 
are ill-adapted for studies of enzyme localization, 
primarily because extraction of water-soluble pro- 
teins is said to occur. These investigators have 
described a tedious method for the isolation of nuclei 
in organic solvents, utilizing desiccated tissue as the 
starting material. We are of opinion that it is un- 
necessary to resort to non-aqueous media. 

Evidence for the integrity of nuclei isolated in 
aqueous media (other than their relatively high pro- 
tein content!) has arisen from a study of the distribu- 
tion in mouse liver homogenates of the enzyme 
catalysing the synthesis of drphoephopyridine nucleo- 
tide from nicotinamide mononucleotide and adanoeme 
triphosphate. In a number of experiments, 69-101 per 
cent of the diphosphopyridine nucleotide-synthesizing 
activity of the homogenates was recovered in the 
nuclear fraction. Approximately 8 per cent of the 
origmal activity was found in the mitochondrial 
fraction, and the remainder was present in a fraction 
containing submicroecopic particles and the soluble 
material of the cytoplasm. The gpeciflo St dir to: of 
the isolated nucle: (2:0-2:4 micromoles of 
phopyridine nucleotide formed per hour per SA 
of total nitrogen at 38°) was greeter than that of 
the homogenates by a factor of 5-6. The higher 
recoveries of enzyme in the nuclear fraction (an aver- 
age of 92 per cant in four consecutive experiments) 
were obtamed when & step known to cause nuclear 
damage was eliminated from the fractionation pro- 
cedure, and it seems entirely ible that the small 
amount of activity found under these conditions in 
the cytoplasmic fractions may have been the result 
of nuclear damage during the initial homogenization 
of the liver. When the isolated nucle: were diarupted 
by exposure to sonio oscillations’ for 10 min. at 2°, 
&pproximmately 85 per cent of the activity remained 
unsedimented after centrifugation for 30 min. at 
, 130,000 times gravity. 
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The synthesis of diphoephopyridine nucleotide by 
liver cell nuclei 18 of intereat for several reasons. Th 
enzyme involved 18 a water-soluble protein that ha 
been purifled to a considerable extent'. Thus, a 
least in this one instance, the claim of Allfrey e£ a 
with respect to the extraction of proteins from nucle 
by aqueous media 18 not supported. Furthermore, s. 
far ag we are aware, the present finding comprise 
the first example of the clear-cut localization of a 
enzyme in isolated nuclei. Finally, since a number c 
Cpe penne nucleotide- inked dehydrogenase 

een recovered largely m the cytoplasmi 
fractions’, the synthesis of the coenzyme by isolate 
nuclei represents an example of an apparent bio 
chemucal interaction between nucleus and cytoplasm 

A more detailed description of the present. wor) 
wil be published elsewhere. 

GEORGE H. HogEsBoom 
WALTER C. BauwEIDER 
National Cancer Institute, 
National Institutes of Health, 
Bethesda, Maryland. 
March 18. 
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' Hogeboom, G. H , and, Schneider, W. O. (unpublabed experimenta) 


Behaviour of Fertilized Rabbit Eggs 
exposed to Glycerol and to Low 
Temperatures 


MAMMALIAN spermatozoa, red blood-cells anc 
ovarian tissue suspended in glycerol-contaming medis 
have been cooled to, and maintained for long period: 
at — 79°C. or — 190°C., and have resumed 
functional activity when thawed and mseminated 
transfused or gra&fted!-*. The present study of the 
reaction of fertilized rabbit eggs to glycerol and tc 
low temperatures was undertaken to extend thee 
researches to & different and more active type of oell 
and one which has not hitherto been found to survive 


to low temperatures”. 
Portilized eggs were recovered from the Fallopiar 
tubes of rabbits 18-25 hr. after injection of chorionic 


jonadotrophin and artificial insemmation. In pre 
experiments they were transferred to homo 

logous serum containing 15 per cent glycerol at 
+ 20? 0. Under these conditions the eggs shrank 
down within the zona pellucida, presumably because 
of the hypertonicity of the medrum. At + 5°C. the 
shrinkage was greater. When transferred successively 
to 2.5, 8-75, 5 and 7 5 per cent glycerol in serum ai 
+ 20? 0., they contracted and re-expanded during 
one hour at each stage, suggesting that glycerol was 
penetrating into the eggs. In the course of treatment 
with 10 and 15 per cent glycerol, however, they 
shrank irreversibly, and’ when incubated in 15 pe 
cent glycerol for 18 hr. or cultivated in serum after 
removal of glycerol by gradual stages or by washing. 
they degenerated. By oontrast, fertilized rabbit 
eggs treated in successive 10-min. stegee with 2-5 
3-75, 5, 1-5, 10 and 15 per cent glycerol in serum 
at + 37°C. contracted only slightly and quickly 
re-expanded, suggesting that the ova were more 
eable to glycerol at + 37°C. than at + 20°C. 
Iis ayero] was then removed at + 37°C. by 
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eversing these stages, and some of the eggs began 
o divide m 3-75 and 2-5 per cant glycerol and the 
emainder soon after transfer to serum. The majority 
‘ontinued development tn vitro for a further 24-48 hr. 
ind became morule, showmg that brief exposure to 
dycerol at body temperature has not, apparently, 
my adverse effect on the egg. The necessity for 
reatment with warm glycerol 13 of particular interest, 
ince most cella and tissues Bo far tested have toler- 
sted glycerol well at room temperature, whereas the 
vest results with bull tozoa were obtained! by 
rolonged soaking m glycerol at + 5? C. 

Eggs treated with glycerol at + 37? C. were then 
ooled to, and kept at, different temperatures. The 
‘lycerol was removed after rewarming to + 37? C. 
aad before cultivation. Of different batches super- 
ooled in various ways to — 15° C., 75 per cent were 
nable after one hour, 67 per cent r one day, 
i0 per cent after two days and 69 per cent after 
hree days at that temperature. By contrast, only 
ORO sed oeni or a aside dolar dt: 
f an hour to — 17 or — 20° C., or after four to 
even days at — 15°C., when the medium had 
ohdifled. It seemed, therefore, that 15 cent 
jycerol in serum at — 15°C. gave ta little 
Lfferent from plain serum’ at + 10°C. and was 
unpromising for long-term study of fertilized rabbit 


"REB. 

Other batches of eggs in 10, 15 or 20 per cent 
glycerol in serum were cooled at different rates to 
— 79°, — 160° and — 190? C., and left for periods 
‘arying from 10 mun. to two days before thawing 
«5 + 40°C. Immediately after thawing, all the eggs 
rozen rapidly by the method of —Luyet** were 
uptured, misshapen or deganerate. By contrast, a 
ugh proportion of eggs cooled relatively slowly by 
he methods used for sperm and ovarian tissue’ 
vere, on thawing, normal in appearance. After 
emoval of glycerol, however, the majority degener- 
tted. So far, out of a total of 556 eggs slowly cooled 
‘ither to — 79° or to — 190° O., only six unicellular 
gge, cach from a different treatment group, have 
Lvided normally in culture. Three of them divided 
nto two blastomeres, two reached the 4-celled 
tage, and one became 6-celled. Phase-contrast 
nicroscopy revealed no abnormalities of cleavage or 
o their structure. 

This result 18 sufficient to show that exposure to 
ow temperatures is not necessarily lethal to mammal- 
an ova, even during the highly active and unsteble 


id and thawing of living cells. 
The help of Dr. A. 8. Parkes is gratefully acknow- 


edged. 


Tational Institute for Medical Research, 
Mill Hill, London, N.W.7. 
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Origins of the Volatile Fatty Acids in the 
Rumen 


MEMBERS of the saturated fatty acid series C,-C, 
are formed durmng the fermentation of wheaten hay 
or lucerne hay in the rumen of the sheep’, and these 
acids, together with the methane and carbon dioxide 
also produced, account for a large part of the carbon 
of the digestible fraction of the fodder. Cellulose and 
hemicelluloee form the bulk of this digestible material, 
and protein contributes to it to a lesser degree ; ıt 
is therefore important to determine the nature of 
the products formed from each of these main com- 
ponents of the substrate. The fermentation of any 
particular compound may depend on the activities 
of a number of different organisms, and the detailed 
course of the degradation will present a difficult 
problem, involving, finally, & study of these organ- 
isms m pure culture. Ita elucidation will, however, 
best be pursued in the hght of knowledge of the 
products formed from the substance by the mixed 
culture of rumen organisms. 

By means of the methods and techniques previously 
developed for the study of the fermentation of the 
natural fodders?, we have examined the fatty acids 
produced $n vuro from cellulose and hemicellulose 
when fermented alone, or together, or 1n the presence 
of wheaten hay. The products were compared with 
those formed from wheaten hay alone. We have also 
compared the producta formed from a mixture of 
cellulose and hemicellulose with those produced from 
ihe same mixture in the presence of a small quantity 
of protein prepared from wheaten hay ; and finally, 
we have fermented callulose in the presence of various 
amounts of casein. The resulta of some of these 

ta are presented in Tables 1 and 2. 

Tt 18 clear that the fermentation of both cellulose 
and hemicellulose gave rise to approximately equal 
parta of acetic and propionic acids, together with a 
very amall proportion of butyrie acid, and that the 
presence of protein led to the formation of greater 
proportions of the latter acid. The formation of 
acetic and propionic acids from cellulose has already 
been described by Eleden' and by Marston’; but 
the production of these acids in approxmately the 


Table 1. FERMENTATION OF WHEATEN HAY AND SOMM OF ITS BWPARATH 
OONSTITUHNTS 











Composition of acid produced 

Substrate 

*6 icetio | % Propionic} % Butyrio (e) 

Wheaten hay (a) 54 20 20 
Cellulose (b) 48 46 6 
Hemicallulose (c) 46 45 9 

Cellulose, hamı- 
46 46 8 

Cellulose, hemioellu- 

lose protein (4%) (s) 52 35 18 








differences in 


(ref. 5). (e) teth propared Aom 
wheaten hay. (e) Butyric acid Includes any higher af the series 
which may have been present. 


Table $, IMFLUKKOM OF CASHIN ON OELLULOSE FERMNXTATIOX 











Composition of acid produced 
Substrate | 
% Aoetilo | % Propionic % Butyrio 
Cellulose («) 51 42 7 
Cellulose, casein (5 47 31 22 
Cellulose, casein (1 44 31 27 
Cellulose, casem (20 45 25 30 








(a) Finely ground filter paper. 
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same proportions from the two constitutionally 
different substrates, cellulose and hemicellulose, was 
unexpected, and 1s particularly interesting fram the 
point of view of the intermediate products involved 
m each case. Confirmation of these findings with 
other samples of hemicellulose or with pure pentosans 
is needed. 

Whether or not the degradation of separated 

celluloee or hemicellulose follows the same pathways 
as the degradation of the substances within the whole 
plant structure cannot finally be decided. It is 
posaible that the course of fermentation of a particular 
substance may be altered by any considerable change 
- in the nature of the substrate as a whole. It is there- 
fore true that some doubt must always remain in the 
interpretation of these resulta. In this regard it may 
be mentioned that the acid formed from a mixture of 
cellulose (or hemicellulose) with wheaten hay was 
intermediate in composition between that formed 
from cellulose (or hemicellulose) on one hand, and 
that from wheaten hay on the other. 

Since only a small proportion of butyro aad is 
produced from either cell or hemicellulose, some 
other origin for this acid in the fermentation of 
wheaten hay is implied. It has already been shown 
that part of the butyrio acid in the rumen is syn- 
thesized: from ascetic acid!, and it is possible that this 
accounts for the small quantities formed in the 
cellulose and hemicellulose fermentations. The t 
expermanta suggest that another part of the butyric 
acid may be derived from the protein fraction of the 

‘fodder. 
F. V. Guay 
A. F. PILGBIM 
Divigion of Biochemistry and General Nutrition, 
Commonwealth Scientific and 
Industrial Research Organization, 
University of Adelaide. 
March 25. 
"amt: Ve A. ¥., Rodda, H. J., and Weller, E. A., Nature, 
, 054 (1951). 
"Giay. P. V., Pilgrim, A. F., Rodda, H. J., and Weller, R. A. J. Fap. 
. (in the press). 
' Gray, Y Pilgrim, A ¥., and Weller, R. A., J. Bap. Biol, 88, 74 
1 Normen, A. G., and Jenkins, 8. H., Biochem. J., 27, 818 (1083). 
‘Molloy, R. J., Holmes, G. 8., and Mauger, B. P, J. Chem. Soc. 
798 (1945). . 
‘Bladen, 8. R., J. Esp. Biol, 88, 55 (1945). 
' Warston, H. R., Biochem. J, 42, 564 (1048). 


Stimulating Effect of Amino-Acids on the 
Survival at 37^ C. of Trypanosoma 
rhodeslense in a Serum-free Synthetic 
Medium 


Broonp (whole, or as plasma, serum, erythrocytes 
or laked solution) is an essential com- 
ponent of culture media for many pathogenic 
Protozoa. The essential nutritive componente in 
rabbit; ox, sheep, horse or pig serum required to 
maintain pathogenic African d in oulture 
at 37°C. in the trypanosoma form have not been 
investigated extensively since the discovery by Yorke, 
Adams and Murgatroyd! that T. : um, T. 
rhodesiense and T. gambiense could maintained 
under these conditions in an actively motile state 
and in undiminished numbers for 24 hr. 

Suspensions of T. rhodesiense were prepared from 
infected mice and set up according to Yorke's basio 
technique. Marked v&riabihty in culture survival 
was traced to the serum content of the parasite 
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uring which parasites are active. 


inoculum. The importance of this factor is shown i 
experiments using washed parasites (Table 1). 
The more marked effect in the presence of glucos 
suggests activity, and glucose ydr 
genase ae, at 25? C. of washed T. rhodesiens 
suspensions (M /60,000 methylene blue, M/100 glucoe 
in 180tonid phosphate buffered Ringer solution pH 7:4 
reaction in Thunberg tubes followed photometricalh 
is, in fact, stimulated by serum even in concentration 
as low as 0-0004 per cent. Suspensions washed twic 
in BR gave reproducible survival times under standar 
conditions and were used throughout. 
Effect of glucose, trace metal salis and ten ‘biologioal* 
essential’ ameno-aotds on T. rhodesiense survival i 
sterile tsotonic phosphate-Ringer (BR) pH 7:4. Tb 
composition of these solutions was as follows : (‘Pyrex 
distilled water and A.R. e salts throughout ; fine 
concentrations in ugm./ml.). 
BB: Ni 4000; KOL, 100; 100; 3 
UP UU 
E ERIS ca M 
A: Di-Threonine, 186; 1-valine, 63 ; 168; 


: HOL 70; 1-ly& 
id. Coe ani. AO A 
21; (total concentra tian, T 


All solutions throughout were sterile and the usur 
precautions were taken with heat-labile components 

Effecta of these blocks of constituents on survivs 
are shown in Table 2. 


L-iso-leucin 
; bI-mekhiontn 











* Survival times refer to period during whioh parasites are activo 
motile and in undiminished numbers. 


Of the 91 cultures with BEGM, 88 survived 1 hi 
and 8 survived 1:5 hr., and of the 58 cultures wit 
BRGMA, 19 survived 4-5 hr.; 9, 5 br.; 9, 3-5 hr. 
7, 4&hr.; 7,6 hr.; 4, 8 hr.; 2, 5:6 hr. and 1,.7 hr. 

An effect quantitatively similar to that of tb 
amino-acid mixture was produced by a vitemin-fre 
casein hydrolysate (Ashe) at a level of 600 pgm./m 
Survival was found to be proportional to amino-acu 
concentration at levels down to 48 ugm./ml., and t 
casein h lysate concentration at levels down t 


16 .jral. 

Substonoss without 6 on survival on addition 1 
BRGMA. Added indswwidually : Di-cysteine, glute 
thione, L-cystine, L-tyrosine, L-serine, glycine, DI 
aspartio acid, L-glutemie acid, creatine ; ammoniu» 
chloride, urea ; citrate, fumarate, malate, succinate 


ascorbic acid, aneurin, riboflavin, biotin, pent 
thenate, pyridoxine, nicotinic acid, nicotinamid 
inomtol, choline, folic acid, p-aminobenzoic acid. 
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Substances with signeficant effect (1-2 hr. prolonga- 
on) on survival on addition to BRGMA. Adenine, 
denomne, yeast nucleic acid (commercial), thymus 
ucleic acid (commermal), adenine and ribose and 
icotinamide, adenosme and nicotinamide, adenosine 
nd nicotinic acid. 

Rabbit serum ultrafiltered through transparent 
ellulose (British Sidac, Ltd. ; pore size 7-30 A.) and 
resumably protein-free (biuret negative) has a more 
n&rked but, compared with an equal volume of 
erum, incomplete ability to promote parasite survival 
b hr. with BR, BRG, BRGM, and about 8 hr. with 
3RGMA). A comparable offoot is produced by 0-2 per 
ent ‘Difco’ bacto-peptone. 

Effect of gaseous environment. All the above 
xpermments were carried out in ar. Carbon dioxide- 
ree air, 100 per cent oxygen and 100 per cent 

were found to be tomo for cultures in 
SRM containing water-soluble vitamins, adenine 
ind ribose. Survival in this medium was enhanced 
xy corporation of 5 per cent carbon dioxide, and 
narkedly enhanced by the mixture 5:0 per cent 
arbon dioxide, 7:8 per cent oxygen, 86-6 per cent 
utrogen. 

This work was carried out in the Department of 
Yhemotherapy, Liverpool School of Tropical Medicine, 
luring the tenure of a May and Baker Research 
fellowship by one of us (J. W.) and of a Medical 
Research Council grant by the other (I. M. R.). 


J. WILLIAMs0N 
(Imperial Chemical Industries 
Research Fellow) 
Department of Parasitology, 
-ondon School of Hygiene and Tropical Medicine, 
Keppel Street, 
London, W.O.1. 
I. M. Rorro 
Wellcome Laboratories of Tropical Medicine, 
Euston Road, 
London, N.W.1. 
March 24. 


Yorke, W., Adams, A. R. D., and Murgatroyd, F., Ana. Trop. Med. 
Perant., 93, 501 (1 929). 


Chemical Composition of Mammalian 
Sperm 


MAMMALIAN sperm have been reported by various 
workers to contain no nucleoprotamine or nucleo- 
iistone extractable by the usual means (with water 
xr neutral galt solutions)!. This has been confirmed 
n the case of the bull, man, dog, boar and ram, 
aut basic protein and nucleic acid, having solubility 
sroperties quite different from the usual, have been 
xxtracted from the isolated heads of these cells. 

A lrpoprotein has also been extracted from the 
solated heads of the above-mentioned sperm. In the 
sage of bull sperm, this complex contains slightly 
nore than 25 per cent lipid, which includes phospho- 
lipid and cholesterol. The lipoprotein of banan 
Vus was found to contem only one Dane 

ectrophoretically at pH 8-2. 

The sperm heads can be fractionated, by a simple 
procedure, into three parte which make up almost all 
she total substance of the heads. The lipoprotein is 
obtained by extracting with a 0:14 M sodium chlor- 
de solution adjusted to pH 9 with sodrum hydroxide, 
md the basic protein and nucleic acid by extracting 
with more strongly alkaline solutions. The lipo- 
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protein 18 precipitated from solution at about pH 5 6, 
the basic protein in the region of pH 11 and the 
nuoleio acid at about pH 2. 
Details of this work will be published elsewhere. 
This investigation was supported in part by & 
research grant, C-1327, from the National Cancer 
Institute, of the National Institutes of Health, U.S. 
Public Health Service. 
R. DuxcaAN DALLAN 
Lrovp E. THOMAS 


Department of Biochemistry, 
University of Missouri, 
Columbia, Missouri. 
March 24. 

1 Jiesoher, "Die Histochem!schen und Physiologischen Arbeit 
von F. Simnar d 82 CLetpsig, 1887) Mathewa, A. £ aipnol 
Chsm., $3, 300 (1 A AL, Trudy [ab Izuchemiyw 

Nauk. d 3.8 R, Otdolehus H Nauk, Ko. 1, 
1 A. E, and Pollster, A W., J. Gen. Physiol , 
'L. B, and Mayer, D T, Science, 110, 


Totem Poles and Blood Groups 


Ix reviewing a book on totem poles in the Pacific 
coast region of British Columbia, Dr. G. H. 8. 
Bushnell! accepts the suggestion that “the north-west 
coastal tribes may themselves have come over from 
Sibera within the preceding few centuries’. This 
conclusion, which was formerly held, 1s negatived not 
only by the fact that the Eskimos have long occupied 
the whole of the Alaskan coast, but also by the blood 
groupe of the Indians in question. 

To test this very question, three hundred of the 
coastal Indians were blood-grouped many years ago*. 
Although much mixed with Europeans, they showed 
only 12-7 per cent A, and two B individuals, one of 
whom was Negroid. If they were a late wave from 
Siberia, they should have had a high frequency of 
B, like all the Mongoloid peoples of Asia. Ride and 
Furuhste afterwards tested 203 more Indians from 
the same areas with similar resulta. The high per- 
centage of the O blood group (75-86 per cent) ig 
thus quite inoompatible with a late Mongoloid origin 
of the British Columbia Indian tribes. They must 
&pparently be derived from an eerlier stratum of 
Asistio population, which is represented, at least in 
part, by some Tibetans and by certain remnant tribes 
on Formosa. This subject has also been discussed 
elsewhere?. 

R. RUGGLES GATES 

The Athenæum, 

London, 8.W.1. 

1 Nature, 109, 725 (1052). 
* Gates, B. B., and Derby, Q. E., J. Roy. Antkrop. Inst., 64, 23 (1084). 
*' Gates, R. BR. "Human Ancestry” (Harvard Press, 1948). 


Iw quoting the suggeetion to whioh Prof. Ruggles 
Gates takes exception, I did not mean to give the 
impression that I either accepted or denied ıt, since 
I did not feel competent to express an opinion about 
it. 

The first abjselion: based on the distmbution of 
the Eakimos, does not seem to me to exclude tho 
possibility of a migration by sea. On the other hand, 

as & layman in matters of genetics, I can 
only say that the evidence of blood groups seems 
conclusive, and I am grateful to Prof. Ruggles Gates 
for directing attention to it. 
G. H. B. BUBSEBNELL 
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FORTHCOMING EVENT 


Wednesday, September 3—Wednesday, September 10 
BRITISH ASSOCIATIOK FOR THE ADYAKOEWENT OF BCIEXCM (at 
Quoen's University, Belfast) —Annuol Moeting 
Wednesday, Sepcamber 3 


At 830 p.m.—Prof A. V JUL, F.R.8 . ‘The Ethtoal Dilemma of 
Salence’’ (Presidential Address). 


Thursday, September 4 
At 10 a.m —Prof. A. M Tyndall, F "Contributions to Ex- 
P from Brituin" e ential Address, Beclion A) 
At 10 am —Prof. W. Wardlaw. lam i ano Advnneing Front of Ohem- 
trv’ 


.' “The Anatomy of 
ts; Metabol{c Processes und Partial 
‘Addrom, Section K). 

E an “The Amessment of Personality" 
J erg Peri History of Afforestation In 
Address, Section K* 

“Problems and Responsibilities’? 

CPrealdemttal A of k 
At 5530 pm.—Dr. D. W. Brook, F.R.8.. Brtmh-Ameriean Associn- 
ton Lecture 
Friday, September 5 
At 10 em—Prof.D T. Jack: 
(Presidential Address Section F 
At 10 a.m, —3ir Ben 
lence and 


“Full Employment in Retrospeot'" 


tlon” ental A Bection 
At 10 a m.—AMr L. Bmns “Education of Africans in Bast and 
Central Afrion’’ ( tio) Beethon L). 
At 10 a.m —Dr. N. O. Wrght. “Britemn’s Food Supplies” (Preal- 
dential Address, Becton W! M). 
At 8 p.m.—Àir. A. C. Hordey ` “Ou in Peace and War’. 


Sunday, September 7 

At 8 p.m —Prof. A. Maobeath ' 
Monday, Septembar 8 

At 10 am—Dr J. E Richey, F H.8.: “Bome Aspects of Geo- 
ERR Research and theu Practical Application” (Presidential Addiess, 


MET 10 Pr —Prof R. O. Buchanan  ''Aspects of Rettloment in the 
Overseas Donnie (Prenatal Address, Section E.) 
At 10 am.—Prof R. C. Garry : "Nervous Control of the Movements 
of the Alimentary Canal” (Prealdentlal lal Beare Bectlon I) 
di 8 D .n —8ir Wiliam Blater’ ‘ on dd Agm- 
oulture' 


“A Plea for Heretics”, 


APPOINTMENTS VACANT 


APPLICATIONS are invited for the following &ppointments on or 


Midlands Gas Board, 6 Augustus Road, B 15 
LECTURER 1X ELBOTRICAL EMGITKBERING at the Rutherford College 
of Technology Tne Director of Education, City Education Office, 
Road, Nevwoastle- le upon- Tyne 1 oiu 0). 


PHYSIOLOGIST (with good hono and 
research Pasion p involving the a rane of 
organs) for research gu the bovine udder—The tary, National 
Institute ‘Tor Research in Delrying, Sbinfeld, Reading, quoting Ref 

11 (Beptember 6). 


DXIOR LEOTURER ot LECTURER IN CROP PRODUCTION at the 
Unrveruty College of the Gold Coast— The Seoretary, Inter-University 
Comon for Education in the Colonies, 1 Gordon Squale, 
London, W.C 1 tember 6). 

EXGINERB-IN-CHARQE OF GENERAL AND CO-ORDINATION SECTION 
engineering or equtvalen y ond mde ex! ex- 


London— 
y Authority, Bmtmh 
Portland Btreet, vinci W.1, quoting the 


The 

Electricity d Howe, Creat 

emearen ANALYSIS, to Honours B Bo. 
IN OHNMIFNTR 


ap 
XKIOR ik BS 


(Metallurgy) pce a LECTURER IN Y—The Rogu- 
trar, College of OT, “suffolk Btreet, Birmingham 1 (Septem- 
iar ANT LECTURER IX THE DHPARTAUENT OF A Abani 
Alani) The rere University College of V ales, A 
( tember 13). 
ABBINTAKT or LECTURER DW CHHXINTEY (with 
nalifications in a or analy neal chemusiry)— eh 
be Untveruty, B ad (September 13). 


VIGE-PRINGIPAL AND HEAD OF THB ee PE 
College, Sierra Leone (University of 
dyisory Commi Colleges, 
Tendon, on BAY, zi (September 18)- 

FISHBRICS SUPERINTMUNDENT AND OYFIONR FOR THE epe Or 
PoLLUTIOM—The Acting Clerk to the Wye Rrver Board, Eos 
Stee ace Hereford (Boptemnbar 15). 

(with a good honours degree and some research 
mos) TA THE LUMIXESCENOH LABORATORY of the Department 

of Physlos— The Registrar, Tho Untverity, Edgbaston, Birmingham 15 
So timber tember 18). 


AR'THRNT, 
urham)—The 
16 ? Ictoria Btreet, 
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DEMONSTRATOR IN GEOGRAPHY—The Secretary, The Univenut 
38 Nath Bailey, Durham (September 20). J 
SENIOR RESEAROH OFFICER (Plant Pathologlat) 
BIOLOGY SECTION, Division of Plant Ind anbara, to undertal: 
to study fundamente 
aspects of host pathogen reln ERAT and the mechanism of 1esnmtance 
Belen tifo Liaison Officer, Austialan Belentifi 
A London, W.C.2, motin 
tember m 


URERIN THE PUBLIO HEALTH EXGINENRIKO DIVISIO? 
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ASSISTANT 


a qualification in atatitics, not necessarily medical 
with experience of statistical wok, Is emsentral 
to work on the problems of human reproductive porformance in Aber 
deen—Prof. Dugald Department of Midwifery, University of 


Abercdoen, Focreaterhill, A dea (October 1) 

ASSISTANT Or ASSOOLATH PROFCRSOR OY ANATOMY (preferably witi 
ex in anatomy or neuro-anatomy)—T he pean, pran 
of Medicine, University, Halifax, Nova Scotia, Ca 


ASSIFTANT LECTURER IN OHEMISTRY, a HEBRAROH AUR: 
IX MDNTALLURGY—The Northampton Polytechnio, 8t. Joh» 
Street, London, B 0.1. 

HENISTS AMD PHYBICINTS (Senior Bolentiflo Officer or Boientif 


National Service, Technical and Sctentific Ae irr e Almaci 

House, 26 King Stret, London, 8.W 1, quoting Joys 

DrsIaN ENGINEERS of the Atomic Energy X Research ment 

nuelear reactars and thelr components 

either as individual deaigners or in charg 
of nuclear 


R (K), Almack House, 20 King Street, London, 8 W.1, quotiny 
C.51S/82A. : E 
EBXPERUMEKTAL OFFICHR or 


Institute, Buelsburp 
Aberdeenshire 


GRADUATE to amust in work on nutmtlonal and Cie he drin 
lems—Prof. A. C. Frarer, Department of Pharma Untver 


a 
DES Be RESEARCH ANMDWAXTS (3) IX THE DHPARTMEXT OI 
CLINICAL CHEMISTRY, Unrvermty of * for one post candi 
dates should have a sound knowledge of roology or comparative 
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THE INTEGRITY OF SCIENCE 


ROF. A. V. HILL’S presidential address to the 

British Association (Bee p. 388) takes up as a 
challenge the ooncluding paragraph of his pre- 
decessor’s address at Edinburgh. “TIt is clearly our 
duty as citizens to see that science 18 used for the 
benefit of mankind. For, of what use is science if 
man does not survive ?" With those words as a text, 
Prof. Hill proceeds to discuss how far soience has 
already contributed to human betterment, how far 
it has provided fresh problems, dangers and diff. 
culties, and to suggest ways in which all who are 
concerned with science can help, as citizens, to make 
sure that its results, in fact, are benefloial. 

Prof. Hil promptly disclaimed for scientists as 
such any title to superior wisdom or virtue, but 
proclaimed unoompromisingly that the fundamontal 
principle of seientiflo work is unbending integrity 
of thought, following the evidence of fact wherever 
it may lead, within the limita of experimental error 
and honest mistake ; and since science is a universal 
interest of mankind, recognizing no barriers of race, 
class, religion or honest opinion, a necessary oon- 
dition of scientific advance is goodwill, friendliness 
and frankness. There ie more to science than integrity 
and goodwill, but these are the qualities ohiefly 
required to utilize the opportunrtiea, and to resolve 
the problems and difficulties which science has 
provided for society to-day. 

Prof. Hill's addreas amply illustrates the truth of 
his own words. Denunciation is unlikely to follow 
his exercise of the right he claims to discuss not only 


' soientifl facts themselves but also their consequences 


in human affairs; but his address may well 
provoke controversy, though scarcely comparable 
with that provoked by 'Tyndall’s presidential address 
to the Association in Belfast seventy-cight years ago. 
When new knowledge and traditional beliefs are in 
conflict men are apt to forget Lord Kelvin’s words: 
“Science is bound by the everlasting law of honour 
to face fearlessly every problem that oen fairly be 
presented to i$". 

In reading Tyndall’s address to-day, one is im- 
pressed, as Prof. Hill remarked, by its reasonableness 
as well as by ite courage. Even when the Association 
next met in Belfast, in 1902, Tyndall’s claim that 
science would wrest from theology the entire 
domain of commological theory had been practically 
conceded. Tyndall’s words were then seen in their 
proper context and he was recognized, as Dewar 
pointed out in his presidential address that year, as 
no mere materialist, but one who recognized the 
immovable basis of the religious sentiment in human 
nature, bringing completeness and dignity to man. 
Tyndall had admitted that the whole prooess of 
evolution is the manifestation of a power absolutely 
inscrutable to the intellect of man, and acceptance of 
the necessary limite of scientifle inquiry was then 
perhaps more common than it sometimes is to-day, 
while his dictum that “every system must be plastic 
to the extent that the growth of knowledge demands” 
might equally have formed the text for Prof. Hill’s 
address. 


880 


In fact, where we encounter what Prof. Hill calls 
the ethical problems presented by the advance of 
science there has been little change in the degree of 
objectivity with which questions are discussed. It 
will be noted that, while Prof. Hill starta from the 
condluding words of the Duke of Edinburgh's address, 
he promptly applies a corrective to any oareless 
thinking that the Duke’s earlier words as to the 
dependence of progress in almost every form of 
human activity upon the oontimued efforts of 
soientista might engender. ‘The improvement of 
man’s estate by the application of human know- 

5," said Prof. Hill, “is one of the loftiest of 
adventures : .but & belief that it can be achieved by 
scientific methods alone, without & moral basis to 
society, is a perilous illusion.” Prof. Hill then pointed 
out, frankly and fearlesaly, same of the implications 
and consequences of advances in publio health and 
sanitation and the control of drsease which are often 
ignored by those framing plans for the development 
of beckward and other areas, such as the Colombo 
Plan. 

Not only is the population increasing but in many 
places the rate of increase is still rising. In India, & 
Government Plannmg Commission in & report of July 
1951, ‘The First Five-Year Plan", dared to point out 
that, with all the effort that this Plan represented, ib 
would be barely poasible to restore by 1965-56 the 
pre-war standards in regard to food and clothing. 
Inoreasing pressure of population on natural resources 
in retarding economic progress and limiting seriously 
the rate of extension of social services so essential to 
civilized existence. Meanwhile there is more than 
danger that the emergency will result in an overuse 
of natural resources, leading by land erosion, 
deforestation and other factors to permanent and 
irretrievable loas. 


This has already happened and is visibly happening | 


now in many parts of the world. With & frankness to 
which Prof. Hill paid tribute, the Indian Report 
suggests the education of public opinion on the need 
for lnmitation, but it recognizes also that an alteration 
in population trends takes at least a few generations 
to materialize. Meanwhile the vombating of malaria 
with meecticides and anti-malarial drugs, of tuber- 
culoeis and cholera and other diseases, and the 
improvement of rural and industrial health, must be 
recognized as involving & further addition to the 
population of a million people per annum. Biological, 
medioal, ahemioal and engineering science, applied for 
motives of humanity, with no objectionable secrecy, 
has thus led to & problem of the utmost gravity, 
demandmg for ite solution all the resources of science, 
humanity and stateamanship. 

Prof. Hill's address should dispose of the comfort- 
able illusion that it is merely a matter of food supply. 


The demands which & higher standard of living: 


and an inóreasing population make on all natural 
Tesources are equally disturbing. Prof. Hill has 
the courage to face the unpleasant but inescapable 
questions of what reasonable limits are to be placed 
on human rights, and whether sich rights extend to 
unlimited reproduction while those oonoerned are 
screened from its consequences by the disciplme 
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and care of others. Such questions have tò be face 
with courage and honesty and without prejudic 
They will not be solved by words or by tempo 
ization. 

By taking as example one in which the motives 
those who made the original discoveries or bi 


‘humanity of their applications oan scarcely be coall 


in question, Prof. Hill made clearer the ethic 
dilemma implied in such questions as the limite, 

any, whioh should be placed on soientiflo researe 
and the authority which should determine any su: 
limite, and the wisdom of insisting that all scientif 
knowledge should be fully and openly disoloe 
without secrecy or reservation of any kind, milrte» 
or industrial. The somewhat arid discussions regardi 
secrecy in nuclear physics are set by him in the wid: 
context of the standards and principles without whic 
civilization would be permanently and indefinite’ 
poorer. If ethical prinoiples deny our right to do ev 
in order that good may come, are we justified, b 
asks, in doing good when the foreseeable consequent 
is evil ? Suppose it is certain now that the press 
of mereasing population, uncontrolled by disease, wi 
lead not only to widespread exhaustion of the ac 
and of other capital resources, but also to continuir 
and increasing international tension and disorde 
making ıt hard for civilization iteelf to survive, wht 
then should be our policy ? 

Books like “Four Thousand Million Mouths’, ‘Th 
Geography of Hunger" and ''Soil and Civilization", + 
well as some discussions on the development of beol 
ward areas, have made many in recent months swa» 
of the danger. The ethical dilemma could soarcely b 
more frankly or better stated than in Prof. Hull 
address. Moreover, not the least of its merits is tha 
following the pattern of the Duke of Edinburgh 
address last year, it helps further to dispel tt 
idea that science and technology are magioal ¢ 
mysterious activities, apart from the ordinar 
oocupetions of men and women and beyond the 
comprehension. 

That Prof. Hill's a&ddrees thus contributes to 
clearer understanding by the ordmary ortizen of th 
nature of scientiflo work, and especially of the exten 
and. limite of the acientist’s responsibility, is the mor 
important because the address is first and foremos 
a summons to frank and free discussion. Such di 
cussion should be ‘the freer from prejudice on th. 
account, and it is to be hoped that it will be marke 
by both the courage and the integrity for which Pro 
Fill appeals, to the layman no lees than to tt 
scientist. The dilemma is, as he shows, not op 
peculiar to the scientist : it is one whioh the soientit 
shares with his fellow oitizens, and besides makin 
plain to the general publio the position of the scientis 
Prof. Hill insiste that to help to guide the use « 
Boientiflo discovery aright is the honourable an 
compelling duty of a good oitizen, whether or not b 
be also a scientist. 

The first need is full and free discussion ; but ca: 
should be taken to see that this is not provoked 1 
ways that hinder the co-operation between soienc 
and religion, between the scientist and his felo 
citizens upon which, like Tyndall, Prof. Hill insist 
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ich oo-operation is only possible on the besis of 
yurage and integrity, and his address is full of 
upliogtions both for the conduct of political life as 
‘ell as for the scientist. Moreover, remarks that read 
Imost as asides to the scientist in the address are 
slated closely to this question of co-operation. The 
arning that the use of the general prestige of science 
8 a bait to attract attention to pronouncements on 
ther topics 18 a diseervioe both to science and to the 
ublio haa its imphoations for the layman as well as 
ne soientist, but bears very closely on the question 
K mutual confidence on whioh co-operation largely 


From this point of view Prof. Hill's remarks on the 
blem of secrecy in such matters as nuclear research 

im. practical suggestions to scientists should be 
oted. They are entirely relevant to his mam theme. 
ty considering the ethical basis of their work and 
:ankly discussing the moral considerations which 
ater in, scientists will go far to establish a confidence 
o their responsibility and integrity which some 
escent episodes have shaken, but which is the 
nly possible basis for the co-operation and under- 
tanding which oan reduce these grave problems to 
nanageable dimensions. 

Controversial though some of the issues this address 
aises may be, it is marked by the same reasonableneas 
ad courage that characterized Tyndall’s earlier 
,ddress, and its humane outlook and keen sense of 
moral and ethical values, no leas than the modesty 
ind integrity of its thought, should at least prevent 
santroversy from being embittered. Prof. Hill has 
hown the right way to approach those acute and 
dangerous problems of population and world order 
and the utilization of world reaources. He indicates 
slearly the limita of the scientist’s responsibility, as 
,oo, he impresses on the scientist the need for clear 
hinkmg about the ethical besis of his work. 

His appeal for responsible discussion is addressed 
o scientiss and layman slike. How far the co- 
yperation he urges will prove effective it is impossible 
© say. There are too many examples of the way in 
which religious or nstional prejudices oan over- 
ide the rational discussion of problems of welfare 
ind development, even to ther own immediate 
material disadvantage, to be over-optimistio, even 
without regard to the immense cost and effort 
required for an education campaign which would 


»quip the backward peoples of the world to meet’ 


some of the demands for self-discipline which the 
situation requires. Nor is education alone adequate 
‘o supply the moral qualrties whioh such self-discipline 
mrpliee, as we oan plainly see in our own and other 
Western nations. i 

But without suoh co-operation there oan be no 
approach made to the solution to’ the grave problems 
Prof. Hill passed in review. Co-operation between 
layman and scientist, a8 good citizens in the discharge 
of & common responsibility and in the formation of 
those judgments of value whioh in the end determine 
the use we make of science, is the first step. Ultimately 
the problem we have to solve, whether as scientist or 
as layman, 18 one in the responsible exercise of power, 
and its solution depends on whether man, having 


NATURE 


381 


learned to command Nature, can now learn to 
command himself before he destroys civilization. 

To do this is, in Tyndall’s phrase, to gain ''oom- 
pleteness and dignity", and success depends, as Prof. 
Hill clearly indioates, not on our resolution of some 
special ethical dilemma, peculiar to Boientiflo men, 
but rather on the resolution of the so-called conflict 
between religion and sorenoe. It calls for the use of 
Bolenoe to express and apply the principles of ethics, 
and the use of those principles to guide the conduct 
of scientiflo men. In the appreciation of what 1s good 
and beautiful, Prof. Hill finds for layman and scientist 
the vision that oan encourage both in the task to 
whioh his addreas summons them. 


REPORTING SCIENCE 


HE scientific thought of the Western civilization 

is as much a part of our culture as the develop- 
ments in the humanities which originated in the 
Greek and Jewish writings and were nurtured and 
grew in the centuries of the Christian era. But 
science, if only in some of its technological mani- 
-festations, touches and even moulds the lives and 
destinies of those who are not interested in culture 
in 1t8 narrow sense. Each year the problem of re- 
porting the results and implications of scientific dis- 
covery becomes at once more important and more 
difficult, but only by communication can we have a 
true community. It is more important because more 
of our fabric of livmg, mdividually and socially, is 
dependent on the apphoation of science, and more 
difficult because, with the increase in the techniques 
employed by men of science, there has been an in- 
crease in the number and complexities of scientiflo 
modes of expression. Not only new words and 
phrases, but also new symboliams and mathematical 
calouli are part of the current hnguisties of science. 
Even some of the simplest of processes and ex- 
pressions used in the calculus of statistios, go valuable 
in the biological sciences with their applications to 
human needs, involve great logicel difficulties, both 
mathematical and verbal, for all but comparatively 
few people. ` 

Because of the present shortage of well-qualified 
Boience teachers, even many children who are pre- 
pared to take science for the General Certificate of 
Eduoation (and this is not & large proportion m view 
of the needs) are not in their adolescent and adult 
life prepared to understand the significance of the 
new discoveries of science. In the whole field of 
adult education in Britain, classes in the sciences 
account for only 7 per cent of the whole number. 
Although it is difficult to find suitable tutors, suff- 
ciently well-read in the sciences, and skilful enough 
as teachers and leaders in adult olaseee, there still 
remains the fact that science 18 not popular, in the 
true sense of the word, with adults. 

The task of explaining science to those whose 
work lies in some other field is not a new one. In 
1633, Phineas Fletcher wrote “The Purple Island” 
in which he versifled physiology. Erasmus Darwin, 
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always optimistio concerning tho scientific education 
of the “ordmary’’ man, produced ‘The Botanic 
Garden" (1789) in rhyme. Fortunately such poetical 
attempts have not often been followed up, though 
writers such as Auden have attempted to illummate 
the picture of the scientiflo environment with poetic 
insight. More than in any other country, British 
men of science have been able to write clearly and 
elegantly in their mother tonguo. Many have pro- 
duced work which, quite apart from any scientific 
signifloance, has also literary merit. The nmeteanth- 
century writings of Tyndall, Lyell and Charles 
Darwin still stand as literature. Those of Francia 
Bacon, Robert Boyle, T. H. Huxley and Gilbert 
White, to mention & few at random, oan be read 
with pleasure and sometimes with ease. Coming 
nearer to our times the books in Britain of James 
Jeans, A. N. Whitehead and J. W. N. Sullivan, whose 
early death was a great loss to acientifie literature, 
and in the United States the works of Beebe, Sears 
and, very recently, Rachel Carson, are examples of 
& good type of vulgarization of science. Nearly all 
of these writers were man of science. 

But what of the reporter who is not a scientific 
worker, but whose task it is to present news which 
has to compete in popularity with other forms of 
news designed to attract public interest and to hold 
it at any rate until something at least as interesting 
appears ? It would be trite to B&y that his oon- 
tribution both in content and ‘amphasis must vary 
with the type of reader for which hia paper caters. 
It 18 significent that the only reference in several of 
our national papers to some dozens of important 
discourses given during one of the days of the meet- 
ing of the British Assooiation for the Advancement 
of Science in Edmburgh last year was the fact that 
an important paper on coal gupplies had been inter- 
rupted with asperity by a ‘local resident”. No 
doubt this unseemly incident was much better news 
to those who love sensationalism than a carefully 
conceived account of the tremendously important 
fuel and power problem as it will confront our 
children. It is umpoasible to blame the reporter or 
his paper. The matter always returns-to the funda- 
mentals of popular education, its contenta and its 
aims. 

In the United States, where there ia & much greater 
demand for books and articles on science, and prob- 
ably aleo a larger percentage of people who aro 
interested in science, or at least in technology, the 
reporting of Boienoe has had more consideration as 
to rte ams and nature and more organization than 
it has in Britain. Most of the American writers who 
report science for newspapers and magazmes belong 
to the National Association of Science Writers which 
was founded in 1934 for the exprees purpose of pro- 
moting accurate and responsible science reporting. 


The membership at the present time 18 upwards of: 


150. The National Association of Science Writers is 
affliated with the American Association for the 
Advancement of Science. 

American publishers and editors say that they have 
found that it is better to train experienced reporters 
in science rather than to hope to find sufficient 
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men of science who are able or free to undertake t! 
type of work. Inoidentally, the proper reporting 
“such moidente as a fire, where there is a sequen: 
of observable evente, is said to be part of a suitab 
training of such a reporter ; for not only is rt necessa’ 
to take cognizance of a developmg phenomenon, 
observe true chronology in & chain of events, bi 
the reporter must also bring to his work an arreetir 
and lively style of writing which will make b 
‘contribution’ compete with that of other news. 
Whether he likes ıt or not, the man of science 
making history and his work should be explained + 

such. 

A number of our American contemporary Soten 
(April 18, 1962) says “good science reporting oou 
help soienoe itself by explaining research proj 
& public that ultimately pays many of the 
Thanks to acourate reporting of medical and publ 
health news in newspapers and magazines during tl 
past few decades, the general public should be fair} 
well informed on such matters. . .". 

Yet with leas organization and less advertisemen’ 
the quality of writing on science 1s probably bett« 
in Britain than in any other country. There oa 
be no doubt that the American Rachel Carson’s ‘Tb 
Sea Around Us” is a good work ; but it is, to say tb 
least, no better than the excellent Britiah worlo 
“The Ocean”, by F. D. Ommaney, and ‘The Seas’ 
by F. S. Russell and C. M. Yonge, which ij 
splendidly illustrated in colour. Why ıs the first 
best-seller, and why did the last have to wait eigh 
years before a second edition appeared ? The answe 
is probably to be found in advertisement, a matte 
which is anathema to most men of science. 

In the end, charm they never so wisely, the wor 
of the best science writers will be ineffective unler 
it is prepared for by a more general and lively teacl 
ing of science in all types of secondary school, and i 
this connexion here is No. 1 priority. 


BIRD PARASITES 


Fleas, Flukes and Cuckoos 

A Study of Bird Parasites. By Miriam Rothschil 
and Theresa Clay. (New Naturalist Series.) Pr 
xiv+ 304+ 40 plates. (London and Glasgow: Wm 
Collins, Sons and Co., Ltd., 1962.) 21». net. 


HE avowed aim of the New Naturalist Series i 
to interest the general reader in the wild-life o 
Britain, and the present volume is an outstendinj 
example of the way in which & somewhat speoialize 
branch of natural history—often regarded as ‘no 
quite nice’-—can be made of absorbing interest no 
only to the professional zoologist and amateu 
naturalist but also to the general reader. Th 
authors, both distinguished for their work 1n differen 
fields of parasitology, have selected the most inten 
sively studied animals of the world—birds—as th 
starting point for the development of a picture of th: 
vast network of organiams which they harbour bot) 
inmde and outside their bodies. This community o 
parasites comprises animals, plante, bacteria an 
filterable viruses, whose relationships, life-historie 
and general biology dre very little known. 
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It is rather surprising that parasitology, a subject 
resenting so many fields for investigation, should 
ot have received more attention— at least in Great 
tritain—for parasites comprise a far greater number 
f both species and individuals than their hosts. The 
axonomist will find in them a very wide range of 
ntereat, for to take only one example, the 500-odd 
ritish birds rt very many thousand different 
arasites, includi 
few of which have valid scientific names. 
ertain groups of parasites have been used for trying 
demonstrate the true systematic relationships of 
ir hosts. The Mallophaga, for example, are 
ighly host-specific, each species being confined to 
ome particular host, and their evolution has resulted 
1 related birds for the most part harbourmg related 
Talophaga. Similarly each order of birds has ita 
"n particular cestode fauna, and the fact that 
rebes and divera harbour quite distinct tapeworms 

that. these two groups of birda should 
ot be placed together in any natural scheme .of 
lassification. 

The lfe-cycles of such parasites as trematodes, 
estodes and nematodes are strange and wonderful, 
enerally involving perilous journeys through different 
osta, with a survival-rate from egg to adult of much 
æ than one in & million. Yet, as pointed out by the 
ditors of this series, there is nob even one worker in 
iritain wholly occupied with the trematodes or flukee. 

The physiology of most i is completely 
nknown ; but the little information which is avail- 
ble suggests the existence of highly specialized 
1etaboliams well worth the study of biochemuste. 

The authors include a general introduction in which 
&ramitimn, commensaliam, symbiosis, the effect of 
arasites on their hostas and parasitism on perasites, 
nd related problems are discussed. After dealing 
ith the various groups of parasites, ranging from 
licro-organisms to the , including a 







hapter on the fauna of birds’ nesta, there is an 


ecount of the brood parasitiam in the European 
uckoo. 

The authors are to be congratulated on the pro- 
uotion of & book oombining so pleasingly both wit 
ad erudrtion; it should certainly find a place in 
very naturalist’s library. E. LE 


GENETICAL STUDY OF 
EYOLUTIONARY PROCESSES 


enetlcs and the Origin of Specles 
y Prof. Theodosius Do s 
gical Series, No. 11.) Third edition, revised. Pp. 
‘+864. (New York: Columbia University Press ; 
ondon: Oxford University Press, 1951.) 32s. 6d. 
ot. 


T ia good to see a new edition of Prof. Dobzhansky’s 
. “Genetics and the Origin of Species”. The 
revious edition appeared in 1941, and in ten years 
great deal can occur in Bo active a science as the 
anetioal study of evolutionary processes. The man 
ho valued Dobzhansky’s earlier editions will lo 
» the new one for an equally informative account of 
ie position as we see it to-day. 
The basic principles of the genetical theory of 
rolution are, of course, una . This theory 
sta on the postulates that heritable variation occurs 
populations of Irving things and that, as a con- 
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sequence, the populations may undergo permanent 
changes. So in seeking to understand how adaptation 
and evolution come about, we must inquire into the 
nature, occurrence and origin of variation in natural 
pone ; into the ways in which heritable variants 

ring about changes in the structures and properties 
of these populations; and into the means by which 
they come to be fired, both uniformly within popu- 
lations and differentially between them. In that it 18 
explicitly built round these principles, Dobzhanaky’s 
third edition is like ite predecessors ; but in seeking 
to take into account the developments of the 
past decade it has had to be almost completely 
rewritten. 

Ten years ago the discussion of variation centred 

on mutation and especially on the occurrence of 
changes which were either visible in the chromosomes 
themselves or, if genic in nature, produced drastic 
effects on the phenotype. The growmg realization of 
the i ce of continuous variation has moved 
the emphasis towards the storage of variability, the 
properties of balance, and the relations they bear to 
recombination. Dobzhansky’s own experimental 
work has made a major contribution to this develop- 
ment and indeed his studies of variation and balance 
in wild Drosophila, summarized in the new edition, 
have an elegance and finality which few can fail to 
admire. All this is reflected-in the book, the old 
bemg condensed and the new brought out, with 
p that trace of conservatism understandable in 
& work which is likely to be so widely quoted. 
- In discussing selection, Dobzhansky is now able to 
draw on a much greater wealth of experimental 
evidence, including, as in the case of mutation, 
information from micro-organisms. Asa consequence, 
drift, though by no means forgotten, looms lees 
heavily in the consideration of agencies affecting the 
fate of varianta in wild populations. Indeed the part 
played by. drift is necessarily seen in a different 
pe ive when considering the properties of systems 
of genes than when discussing the fate of single major 
varianta. 

Isolating mechanisms, by which genetical divermty 
is preserved, are again given just prominenoe. The 
distinction is drawn between bars to crossing, which 
can arise by selective action, and hybrid incapacity, 
which cannot be ascribed to direct selecti, &nd their 
inter-relations discussed. Hybrid breakdown receives, 
however, a fuller treatment than do bars to croming, 
doubtless because of the greater wealth of experi- 
mental evidence about it, especially in annals. This 
-is a matter of emphasis which time can be 
to change. The study of planta has much to offer 
here, as it has had in laying before us the variety of 
ways in which & species governs ita own breeding 
structure and genetical composition—a matter on 
which a geneticist more directly concerned with planta 


would perhape have laid rather greater stress. 


about emphasis must not, however, be 
allowed to obscure the value of Dobzhansky’s book. 
The new edition will be as widely appreciated for the 
picture it seta before us of things as they are to be 
seen now, as ite predecessor was for ere ve the 
icture of 1941. ''Genetios and the Origin of Species” 
the rare merit of moving with the times—times 
which Prof. Dobzhansky has himself done so much 
to move; and it has the even rarer merit of i 
not merely by accretion of the new but also by 
judicious shedding añ condensation of the old ; for, 
most remarkable of all, the third edition is in fact 
shorter than the second. E. MATHER 
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HETEROCYCLIC COMPOUNDS 


SIx-Membered Heterocyclic Nitrogen Compounds 
with Four Condensed Rings 

By C. F. H. Allen, in collaboration with D. M. 

Burnees, Jean V. Crawford, F. W. Spangler, Eleanor 

R. Webster and C. V. Wilson. .(Yhe Chemistry of 


Heterocyclic Com z pomada, Vol 2.) Pp. xiii+ 345. 
(New York and ndon: Interscience Publishers, 
Inc., 1851.) 10 dollars. 


Thlophene and its Derlvatlves 

By Howard D. Hartough ; with Special Chapters by 
F. P. Hoohgesang and F. F. Blicke. (The Chemistry 
of Heterocyolo Compounds, Vol. 3.) Pp. xvii4-533. 
(New York and London: Interscience Publishers, 
Ino., 1952.) 10.50 dollars. 


HESE two volumes are the second and third, 
respectively, of a series of monographs which are 
designed ultimately to oover the entire fleld of 


of the second monograph of this 
series, ‘‘Six-Membered Heterocyclic Nitrogen Com- 
pounds with Four Condensed Rings’’, call for rather 
careful description. Regarding pyridine as aze- 
benzene, it will be appreciated that several poly- 
aza-benzenes are coancervable and, since the fusion 
of four benzene rings gives rise to seven distinct 
aromatic structures, the possible aza-analogues of 
these and of their hydroaromatic derivatives must be 
very numerous indeed. Relatively few are known, 
however, and in the present volume the number is 
further reduced by exclusion of benzacridine and 
benzophenazine types and of all compounds in which 
nitrogen as hetero-atom is shared between rings. 
Subject to these restrictions the compounds are 
classified and treated in the following order: ars- 
and poly-aza- derivatives of naphthacene, benz[a]- 
anthracene, benzo[c]phenanthrene, chrysens, tri; 
Phenylene, benzanthrene and pyrene. Further 
subdivision is based on the number and position of 
the nitrogen atoms in the molecule, and sectional 
discussions are followed by deecriptive hste of 
individual oompounds, oomplete with references to 
the end of 1950. Nomenclature is treated in a 
rational manner, and, as is explained in the preface, 
an attempt 13 made through a comprehenarve index 
to anticipate and cope with the diffloulties of those 
who consult the volume on & particular quest. 

The method of presentation is open to the criticiam 
that it uses a canvas which is too large for the present- 
day picture. ace from certain groups of dyestuffs 
and alkaloids of the chelidonine and aporphme types, 
there has been little systematio investigation and 
still less correlation among the known compounds of 
the clags. None the lees, it is the authors achieve- 
ment to have rescued this family of heterocycles from 
ita interment in the journals or from, at best, the 
seclusion of dispersed and neglected paragraphs in 
major text-books. The volume is not only & record 
of existing knowledge but also, both explicitly and 
by implication, it RR i the need and marks a fleld 
for future research. 

The psp P An ‘Thiophene and ite Derivatives" 
presenta, in chapters, a comprehensive account 
of these compounds, covering published work almost 

. to the end of 1949. An additional chapter deals with 
selenophene and tellurophene analogues, but com- 
pounds containing condensed ring are 
reserved for & later volume. The earher chapters 
contain such general topjcs as the history, occurrence 
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and synthesis, together with the general physical an: 
chemical properties, of thiophene and ite homologu 
A special chapter (contributed by F. F. Blicke 
describes the toxioology and Bie ees Ney of th 
compounds. Another special (by F. F 
Hochgesang) presenta an informed Vp eee of th 
molecular structure and spectroscopy: it contain 
diagrams and tebles.relating to ultra-violet an 
infra-red absorption spectra, together with mase 
spectral date, as obtamed in the &uthor's industria 
laboratory. A helpful survey of factors affectin, 
substitution in the thiophene nucleus precedes th 
systematic treatment of the various classes of thio 
phene derivatives, which occupies the major portio: 
of the book. The treatment here is both authoritativ 
and critical: it is kept within reasonable limite b; 
the judicious use of tabulated information, all o 
which is fully documented. Each chapter is provide 
with an appropriate set of footnote references, and 
in an appendix, laboratory preparations are given fo 
some thirty representative thiophene derivatives. A 
efficient index completes the volume, which wil 
undoubtedly become & standard work of referenc: 
for thiophane chemistry and, in ite early chapters 
least, will amply repay the attention of the gene. 
reader of chemistry., 


QUANTUM MECHANICS OF 
VALENCE 
Valence ` i 


By Prof. ©. A. Coulson. Pp. 
Clarendon Pres; London: 
Presa, 1952.) 25s. net. 


URING the past twenty-five years the applica 
tion of quantum mechanics to the problem o 
arana 
of the chemical conoept of valence. Prof. C. A 
Coulson, who bas made important contributions t« 
the subject, has pointed out that every chernigs 
should have an und of the quantun 
mechanical theory of valence, and he has written : 
book, aa & supplement to the text-books of chemistry 
to provide a basis for this understanding. 
Chemistry 1s a large subject; and quantun 
mechanics, even the parte of quantum mechanic 
that relate to chemistry, is also a large subject, anc 
quite different in general character. The problem o: 
presenting quantum mechanics in relation to chemi 
in a short book m such a way as to be helpful rathe 
than confusing to the student is a difficult one 
Coulson has attempted to solve it by giving Bkétehy 
accounts both of the mathematical methods of quan 
tum mechanics and of the facts of structura 
chemistry. In his book the empirical system (thi 
chemucal system) of valence and molecular structun 
is discussed only briefly. The quantum mechanica 
system, however, is also presented rather briefly anc 
superficially. It is my opinion that a student (th: 
author says in the preface that the book is intende 
for chemical students) needa to build up & solid anc 
complete framework of one sort or another, wrthou: 
gaps. Although the author states that practioally nc 
mathematics 18 needed for his purpose, the book 
contains many quantum mechanical equations, some 
of which are obtained from earlier equations in the 
book by methods that are not presented to the 
reader. This treatment— which might be callec 
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Oxford Universit; 
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-escriptive quantum mechanic, as opposed to 
ieoretical quantum mechanics—may be suited to 
xme readers, but I fear that many would be confused 
y it. 

Both the valence-bond method and the molecular 
rbital method are used in the discussion of the 
mructure of covalent compounds. The author has 
llowed his enthusiasm for the molecular orbital 
4ethod to lead him to make some statements that 
robably cannot be supported. Thus, after presenting 

molecular orbital treatment of the carbon monoxide 
1olocule, he says that the description of this molecule 

« resonating among three valence-bond structures is 
ar leas satiafactory. However, the molecular orbital 

weatment that he presenta involves & serious error; 

ihe assumption is made that the oxygen atom uses 
2s orbital for an unshared pair, and a 2p; orbital 
or the o bond, but that the carbon atom uses hybrid 

l ( H 
4/2 4/2 
nshared pair and c bond, respectively. The con- 
mderation of the energy of promotion of an electron 
tom the 2s orbital to the 2p orbital shows that, in 
wt, the unshared pair for each atom occupies & 
ybrid orbital that is predominantly 2s in character, 
71th a small contribution of 2ps, whereas the a bond 
rbital is largely 2p; in character, with a small con- 
mibution of 2s. The same error, resulting from 
eglect of the s— p promotion energy, occurs in the 
wi18cussion of hydrogen chloride: the author describes 
mhe orbital for the c bond and the orbital for the 

unshared pair of the chlorine atom as involving 
qual amounts of 3s and 3p, character, whereas, in 

Ct, minimizing the energy with consideration of the 
—p separation shows that the c bond orbital is 

erodominantly 3pz, with only about 2 per cent of 3s 
haracter, and that the unshared-par orbital 1s 

«redominantly 3s, with only about 2 per cen! of 3p, 
haracter. 

In twenty-five years the quantum me anical 
heory of valenco has become an important „art of 
hemustry. Jt is still undergoing change, as & result 
«£ the efforts of Prof. Coulson and other workers in 
he fleld ; and we may hope that in another decade 
er two & satisfactory solution can be found of the 
eroblem of presenting the subject to the chemical 
tudent, a problem which Prof. Coulson has tackled 
m his book on valence. Linus PAULING 
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MODERN PLANT TAXONOMY 


stages In the Evolution of Plant Specles 

ly Jens Clausen. Pp. ix+206. (Ithaca, N.Y.: 
Jornell University Prees ; London: Oxford Univer- 
ity Prees, 1951.) 225. 6d. net. 


AXONOMISTS are, on the whole, conservative, 

in the sense that they are cautious in introducing 
«vhat may be far-reaching changes in their methods. 
There are two valid reasons for such caution. First, 
hanges in classification affect not only taxonomists 
hemselves, but also, since taxonomy is basic to all 
»ther branches of biology, changes in taxonomic 
-onespt or even nomenclature have repercussions 
ver & wide field. Secondly, the taxonomist knows 
rom experience that data as supplied by geneticists, 
ytologista, ecologista and other progressive modern- 
ata are sometimea inaccurate, and he may prefer to 
vait until they have been several times checked 
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before incorporating them in his schemes as characters 
of taxonomic value. Nevertheless, most taxonomists 
acknowledge that much improvement in classification 
can result from a consideration and incorporation of 
evidence derived from experimental studies, cyto- 
logical investigations, the analyses of large wild 
populations, and detailed researches into ranges and 
distributions. Doubts, however, are at times ex- 
pressed whether such data from new linea of investi- 
gation can be satisfactorily combined with the 
morphological characters on which orthodox taxonomy 
is largely based. In other words, 1t is questioned 
whether a general classification utilizing all ascertain- 
able characters oan be prepared, or whethor the 
theoretically possible limit is a number of special 
classifications. This most interesting book now under 
review strongly favours the view that æ synthetic 
clasarfication can be prepared, at least for taxa up 
to the size of genera. 

Dr. Jens Clausen, in co-operation with Dr. D. D. 
Keck and Dr. W. H. Hiesey, has carried out a large 
series of comparative researches, involving fleld 
studies, transplant experiments, crossings and selfings, 
cytology, and taxonomy on & number of gencra of 
the Californian flora. The results are summarized in 
& very attractive form in what are called eight essays 
that were given as lectures under the Messenger 
Foundation at Cornell University during November 
1950. After an outline of the history of our concepts 
of speciation, Clausen logically deals in turn with 
local populations as the bemo evolutionary unit, 
ecological racea and morphological subspecics, inter- 
specific barriers, the evolution of groups of species, 
and the physiologic-genetic species concept and the 
dynamice of the evolution of species and genera. 

Clausen and his colleagues are fortunato in having 
almost ideal conditions for tho kind of resoarches 
they have carried out and are continuing : the natural 
environments ın California are varied; the native 
flora is a large one; the Carnegie Institution of 
Washington has wisely provided funds for the long- 

resogrches ; and three experimental stations at 
different altitudes have been established. That these 
and other advantages have been so fully used is to 
the credit of Dr. Clausen and those who have worked 
with him. 

The half a dozen or so groups of species doalt with 
in some detail give a very varied picture of speciation. 
It 18 proved that this occurs in many ways, by steps 
of different sizes, over longer or shorter periods of 
time, and often irregularly. ‘‘We find species in all 
stages of differentiation. The most distinct oncs, 
those that are the end products of the processes of 
speciation, differ in morphological characters, in 
ecological fitness to the environment, in the genetic 
systems by which they control this fitness, and in 
the homology of the chromosomes. The differentiating 
proceases, however, do not always proceed simul- 
taneously at the same rate along all the fronts 
mentioned. In ecological races of one species, physio- 
logical differentiation precedes the morphological and 
the genetic. In other cases morphological differentia- 
tion will be far ahead, and in still others, genetic 
separation begins even before physiological differences 
have enabled the forms to occupy different environ- 
ments, or before morphological differences have 
provided satisfactory taxonomic labels for dis- 
tinguishing the species. The most normal pattern of 
speciation, however, 18 & more or leas simultaneous 
and gradual separation in morphologic, ecologic, 
genetic and cytologic characteristics.” Again, "The 
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species exist in all stages of ecologic, genetic, cyto- 
logic, or morphologic distinctness, some preponder- 
antly morphological, others preponderantly genetical, 
and still others preponderantly ecological". 

' The importenoe of genetical barriers between taxa 
is rightly em but it is explicitly stated 
(p. 168) that hybrid sterility or genetio moompat- 
ibility is not believed to be the sole oriterion of 
specific distinctness. ^ Examples quoted in several 
places in the body of the book show that it is not 
invariably an essential oriterion. Isolating mechan- 
isma are of many kinds, and every one has numerous 
variants. . 

One criticism may be made. I doubt if the state- 
ments regarding clines (p. 28) are valid. It is there 
said, “The term cline can be used only for individual 
characters, and not for an assemblage of characters 
of groupe of individuals such as a series of populations, 
for a single individual may with to one 
character belong to one cline and with respect to 
another character to a different colme. Clines are 
therefore not commensurable with natural entities, 
and are oversimplified abstractions dealing with the 
variation of individual characters”. There is, how- 
ever, sometimes found to be a high correlation of 
character variations as the individuals of a cline are 
Boored in a given direction. 

Every taxonomist and every botanist, whether a 
taxonomist or not, is urged to read and consider this 
book. Very many portions could be quoted from it 
as proof of the truth of the final paragraph: ‘Even 
though we may think we dimly see same of the 
organization in the intricate network that connects 
the life of today with that of the past, we still do not 
know what enables living things to develop as they 
do, or how they first came into being. The research 
of the present century has merely opened our eyes to 
see & remarkable and atill quite incomprehensible 
organization of living things. Faced with such a 
situation, the scientist becomes humble, for at this 
point he meets the Great Unknown". d 

W. B. TURROL 


THE STONE AGE IN EASTERN 
PALESTINE 


Le paléolithique et le mésolithique du Désert de 
Judée 

Par René Neuville. (Archives de l'Institut de 

Paléontologie humaine, Mémoire 24.) Pp. 2704-20 

plates. (Paris: Masson et Oie., 1951.) n.p. 


"p IB is an important work which gives new 
information on the prehistory of a hitherto little- 
known region. The area of exploration lies to the 
south-east of Jerusalem in semi-desert calcareous 
country stretching eastwards to the Dead Sea. A 
number of cave and rock-shelter sites have been 
excavated and rich flint material unearthed. Cul- 
turally speaking, the industries found range from 
Tay&oi&n and late Acheulean through Mousterian (in 
one instance, of the Kurdistan variety) to a late 
Palmolithie and Mesolithic (Natufian). In at least 
one site this last-named passes into & 
Tahunian, which recalls the ind of the lower 
levels at Jericho. The Stone Age folk must have 
‘oocupied many of the sites for long periods of time. 
Their industries show steady evolution; for example, 
there are no leas than three Natuflan levels with 
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development from the early level to the latest 
Important is the proof that the Tayacian cultur 
must have existed mde by side with the late 
Acheulean. These two cultures belong to two distme 
culture groups, and their oo-existence at the sam: 
time in this part of Palestine is interesting. 

But the author and his collaborators have no 
been satisfied merely to dig ‘the sites and the 
to publish &ooounts of the industries and faum 
recovered. Their main interest has been to plao 
the cultures in their geological and climatic settings 
A succession of pluvial and interpluvial period 
can be demonstrated, roughly coincident witl 
the glacial and interglacial onea of more northen 
latitudes. There must obviously have been muol 
wetter periods in this region in the past than now 
adays, as to-day the country is only able to carry 
& very amall population. Into the framework thu 
arrived at it -has been possible to fit the successive 
cultures and to compare the resulta with what i 
known in other parte of the world. 

The volume opens with a general description of ths 
area, and this is followed by an account of the 
various gites excavated and a description of the find 
unearthed. There are plenty of line drawings, botl 
of the implementa and of the fauna, ‘and also twenty 
plates which supply further illustrations. No worlo 
of art were encountered except in two cases ii 
Natuflan levels where sculptures were discovered 
This acoords with Prof. Garrod’s work at Mount 
Carmel, where, too, sculpture was encountered ir 
Natuflan levels. There is no doubt of the importanx 
of this work to all students of the Stone Age in thi 
part of the world. = M. C. BuURxITT 


CHEMISTRY IN THE INDUSTRIAL 
REVOLUTION 


The Chemical Revolution 

A Contribution to Social Technology. By Dr 
Archibald Clow and Nan L. Clow. Pp. xvi+680+ 
110 plates. (London: Batchworth Prees, Ltd., 1952. 
50s. net. ^ 


HEN a reviewer sees what by present-day; 

standards is & large and well-produoed volume 
entitled '"The Chemical Revolution", he has visions 
of & historical account of the way in which chemical 
discoveries and their technological and commercia! 
applications have revolutionized man’s way of life 
how they have brought him new sources of wealth 
of health, richness of hfe, new posabilitaes of pro- 
fessional employment and new techniques ol 
construction. 

In the present volume the authors have hmited 
themselves both in time and space in their treatment 
of the enormous fleld suggested by their title. Even 
80,-ib is quite 1mpoeable to deal adequately in thie 
short notice with so important & work. ‘he book 
treats of the chemical industry as an important 
concomitant of the Industrial Revolution until about 
the middle of the nineteenth century. 

It was said of the study of acoustics, by Clerk 
Maxwell, that whole armies of musical scientista and of 
scientific musicians had fallen into that Serbonian 
bog without in any way filling it up. In & ammiler 
way, the scientiflc historians, economists and 
‘historical’ scientista who will be required to deal 
with the subject under review will be legion. 
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The authors modestly say that they have said the 
eat word on the subject and not the last. In the 
-mitations which they have set themselves they have 
3hieved a remarkable synthems from the almost 
-aexplored ground common to economic history and 
nemucal technology. In manuscript the work was 
warded the}Senior Hume-Brown Prize by the 
Inivermty of Edinburgh ; and, if the book is mainly 
evoted to the work of industrial scientists of North 
Titain, we can concede with the authors that “a 
alaxy of Scotamen gave scientific direction to the 
adustrial Revolution, perticularly in ita hitherto 
-egleoted non-mechanical aspects’. The writers have 
yund inspiration in Lewis Mumford’s ‘“‘Technice and 
ivilisation” and have adopted his terminology, 
<tended from ‘that of Patrick Geddee—''one can 
mvide the development of the machine and the 
i|&chine civilization into three successive but over- 
|ppmg and interpenetrating phases : : 
alsotechnic and neotechnic. Speakmg in terms of 
ower and characteristic materials, the eotechnic 
hase 18 a water and wood complex, the paleotechnio 
Wbase is a coal and iron complex and the neotechnio 
mhase is an electricity and alloy complex". The 
-üthors do not go beyond the first two phases. 
The chief subjects in the book are minerals and 
i&nufaeturing processes, the economy of common 
«lt, ashes and kelp, the palmotechnio transition and 
itriol in the Industrial Revolution. The chemical 
idustry is the moat polygamous of all industries, 
nd Justus Liebigs famous bon mot of 1843, “Wo 
lay fairly judge of the commercial p ity of a 
ountry from the amount of sulphuric acid which it 
onsumes”’, comes with even more point to-day. 
‘here are sections on balloons, bleaching and dyemg 
sefore the days of Perkin), calico printing, mordanta 
ad mackntoshes. The considerable quantity of 
mmonia which was required for some of these 
rocesses was obtained from urme (a common 
ractice bemg the dilution of this personally produced 
scoduct by the canny Scots, until the use of a specially 
i hydrometer put a stop to this ‘minor 
wket’). The glass, iron, gas and tar, agricultural 
wmentation, the sugar and food industries are all 
ealt with by the historical-economic-sociological 
4ethod. There is a useful chemical chronology from 
»010 until 1856, and & glossary of dead chemical 
«nguage, though some of the terms aro still very 
1uch alive. 
The book is a model of scholarly presentation, and 
is fully documented and indexed. It 18 a handsome 
olume with 110 plates, including a reproduction of 
coloured print of the old iron-works at Coalbrook 
“ale and a number of diagrams; and it is & pity 
aat present-day costs necessitate a pes of Atty 
aillings for the work. W. L. SuaNER 


THE FILM IN EDUCATION 


he Film tn Education 
+y Dr. Andrew Buchanan. Pp. 256+25 plates. 
London: Phoenix House, Ltd., 1951.) 25s. net. 


4 VERYONE agrees that films can and should play 
— an important e in eduoetion. Yet praotioe 
nd realization fall far below theory and ideal: 
rogrees has been slow: The reasons for this sorry 
cate of affairs form a complex network. For example, 
here is & lack of the research which would guide both 
roducers and users: we do not fully know how 
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people look at pictures or diagrams, how they gather 
information from them, what features are truly 
significant. There are economic obstacles: visual 
material ia expensive to produce, the market is small, 
the risks of failure great. Perhaps more important 
than such diffiguities is the persisting traditionaliam 
of teachers accustomed to rely on the written or 
spoken word, deeensitired by their traming to the 
appeal and meaning of visual presentations, uncertain 
of the best ways of using films in teaching, un- 
informed regarding sources of visual material, timid 
in their use of projection apparatus. 

Dr. Andrew Buchanan has long been known as a 
producer of outetandmg educational films, and he has 
done much to populamze their use in schools and 
universities. He has drawn on his experience to 
produce & book which will certainly become a 
standard work of reference. It should be noted, 
however, that he has imposed restrictions upon him- 
self and that his book is far from being a compre- 
hensive treatise on visual education. He makes little 
mention of film-strip, wall-chart, printed pictures, 
eto., nor does he deal with methods of displaying 
visualizations other than optical projection. There 
is very little fundamental Vent. and few refer- 
ences to peychologioal or research date. In a word, 
the trile well describes the book—but this particular 
restriction of necessity impoverishes the treatment. 

Dr. Buchanan begins by speaking of the purposes, 
advantages and lmutations of educational , and 
goes on to the use of films for specialized purposes in 
medicine, science and art. He describes the develop- 
ment of such films in many countries and considers 
the contribution of Unesco. He devotes chapters to 
& detailed description of the planning, production and 
distribution of visual aids, ing account of the 
increasing part taken by the National Committee for 


.Visual Aids. These chapters are of real value since 


this kind of information 18 essential to teachers who 
desire to collaborate fruitfully with professional 
producers. The author goes on to give advice on the 
method of handhng projectors and ways of 
conducting discussions with classes who have watched 
films, so that they may really learn from them. In 
&ddrtion to all thia, he has gathered valuable material 
regarding the effects on children of watching enter- 
tamment films, and regarding the views currently 
held by teachera on the films they would lke to 
have. 

One of the most interesting sections of the book is 
that in which Dr. Buchanan shows with figures that 
1t is almost xmpossible to produce films for the small 
British market without incurring a loss, and that the 
British tradition of parsimony in educational adminis- 
tration miltates against succeas. It appears that the 
establishment of the semi-official Foundation for 
Visual Aids has made the situation still worse by 
loading the scales still more against the producers. 

Schools are by nature slow to change their ways 
or to adapt their practices to new conditions. Teachers 
are far lees willing to adopt and employ new equip- 
ment or instruments than are workers in factories or 
offices ; and, as was said earlier, our administrators 
have never learnt the leason that education can be 
cheap or efficient but not both. In spite of all this, 
visual education haa come to stay, and ıt will gradually 
affect practice and transform the process of mstruc- 
tion. Dr. Buchanan’s book is a genuine contribution 
to the enlightenment of educators, and ıt may be 
warmly recommended to the attention of all who 
intend either to make or to use film. 
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THE ETHICAL DILEMMA OF SCIENCE 


By Pror. A. V. HILL, C.H., O.B.E., F.R.S. 
President of the British Association 


XACTLY a hundred yeers ago the British 
Association met for the first time in Belfast; 
and this year the Association is indeed happy to 
gather together in this city, to test ita hospitality 
again and celebrate, with it a century of progress of 
British science. In 1660 the little town of Killyleagh, 
some twenty miles from Belfast, was the birthplace 
of Hans Sloane, botanist, collector, physician, and 
president of the Royal Society, on whose bequest to 
the nation the British Museum im London was founded : 
ita two-hundredth anniversary will be celebrated next 
year. The following century produced Joseph Black, 
& pioneer in chemistry and the theory of heat, who 
was the son of a native of Belfast and educated there. 
In 1824, in this erty was born William Thomson, Lord 
Kelvin, the famous physicist and inventor, his father, 
a native of Co. Down, being then a teacher of mathe- 
matios in the Royal Academical Institution, Belfast. 
Joseph Larmor, born in Co. Antrim m 1857, was 
taught at that school, and when he became Senior 
Wrangler at Cambridge in 1880, repeating the success 
of & schoolmate the year before, & torchlight pro- 
ceasion was held in Belfast—to the bewilderrhent (as 
Eddington records) of the shy young mathematician. 
This city was the birthplace in 1866 of E. W. 
MacBride, the zoologist, also at the same school: 
those of us who remember him affectionately could 
else. A dear friend of many of us, Joseph Barcroft, 
the physiologist, was born at Newry in 1872, and 
learnt what he knew of the things that really matter 
(as he truly said) sailing in Carlingferd Lough. And 
among the living, Frederick Donnan, a native of 
Holywood, Co. Down, and & graduate of Queen's 
University, Belfast, whose magination has fertilized 
both chemistry and biology, tella me that he took 
part in the British Association meeting in Belfast in 
1902. ° Thus it goes on. British science owes much to 
the fertile and imagmative minds, the vigorous 
temperaments and the warm hearts of our kmasmen 
in Northern Ireland. 
* Wo can recall, too, that applied science is a 
in the industries for which Belfast and Northern 
Ireland ave famous: the city for shipbuilding, 
engineering and textiles ; and the surrounding country 
for agriculture. In the report of the British Asocia- 
tion for 1852 there i8 & description of the vortex 
water-wheel, an early form of turbine, in ‘working use 
at a nearby mill: James Thomson, elder brother of 
Lord Kelvin and for many years professor of civil 
engineering at the then Queen's College, had patented 
a vortex water-wheel in 1850. In the same report is 
a long account, by the professor of agriculture at 
Queen's College, of the compositzon and economy of 
the flax plant ; and thirty pages were devoted to the 


fattening of animalg— animals, it is true, but 
their cousmns in Ireland have been apt pupils. In 
such tical arta, based alike on scientific know- 


ledge and traditional skill, the contribution of 
Northern Ireland. has been as distinguished as in the 
advancement of science iteelf; and it may con- 
fidently be expected that the present meeting of the 
British Association will serve not only to celebrate 
the achievements of the past century but also to 
foster the endeavours of the next.  ' - 


The President for 1852 was Edward Sabin: 
astronomer, explorer and ist, & colonel then j 
the Royal . Babine at that time wt 
treasurer of the Royal Society, and at various othe 
he was physical secretary, foreign secretary ap 
pe : indeed, for completeness, he should hav 

biological secretary too, for his name oocurs ji 
an index of Britiah and Irish botaniste, and in tt 
Britiah Museum are plants oollected by bim o 
Arotic itiong. Sabine was an Iriahman, and 
the ent this year is English, with an &noeet 
from Northern Ireland two hundred years ago, the 
-only emphasizes, after a century, the unity of scieno 
, Indeed, there are Irishmen at this year 
meeting from the other side of the border: they-e 
doubly welcome, for science admite no frontiers, an 
customs duty is not levied on ideas or friendshij 
Sabine’s address referred particularly to the subje 
of his own chief interest for many years, the period: 
variations of terrestmal magnetiam: indeed, h 
announced in his address the discovery of the oor 
nexion between sunspots and magnetio disturbance 
in the earth. He finished his addreas by referring t 
“allusions . . . made by influential] men . . . to 
direct representation of Science in Parliament”. Tb 
benefit, he said, which the legislature might deriv 
from such a change was a question rather for state 
men than for scientists ; but as regards science iteel 
he expreased his strong conviction that the posib) 
gain would be far outweighed by inevitable loes, an. 
that scientific man could not too highly value th 
ad they possessed in the undisturbed enjoy 
ment of their own pursuits untroubled by th 
excitemente and distractions of political life. Tb 
practical importance of science to-day, and its impec 
on publio affairs, have greatly reduced that undu 
turbed-enjoyment ; and though all would agree tha 
the direct representation of science as such im th 
House of Commons is impracticable, none woul 
doubt the advantage to Parliament and the nation 
more of its members had some acquaantanc 
with science. It might mdeed be well, in a reforme 
Second’ Chamber, to provide the same representatio 
to science as at present is afforded to the Church an 
the Law. " 

Two famous young Irishmen were present at tb 
Belfast meetmg of 1852. William Thomson, Lor 
Kelvm, elected to the chair of natural philosophy € 
Glasgow six years earlier at the unusual age < 
twenty-two, was president of the Section of Phymoa 
the other, George Gabriel Stokes, then thirty-thre 

* delivered a pubho lecture op fluorescence due t 
ultra-violet light passing through a solution of quinin: 
Both were among the foremost physicista of tł 
following half-century, and Kelvin succeeded Stoke 
as président of the Royal Society. 

The next meeting in Belfast was in 1874, whe 
another Irishman, John presided. H 
notable address will be referred to later. Hurle 
delivered an evening discourse with the provocati 
title, "The Hypothesis that Animals are Automata” 
whether for that or for some other cause, it ig recorde 
that he was threatened with assault by a no 
conformist minister. On the lighter side, & iptic 
was given of an old lady of 111 who chatted awa 
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sontinually in & clear voice, was in possession of all 
«er faculties, took snuff, and had white hair and a 
ikin as soft as velvet—which is encouraging to thoee 
who take snuff and have white hair. 

The last meeting at Belfast was fifty years ago, in 
1902, under the presidency of James Dewar, a Scots- 
nan, famous for his work on the liquefaction of gases. 
cord Kelvin, loyal to Belfast, read & curious 2aper 
n the Physica Section entitled “Animal Therm tat”. 
Whe great physicist, on thermod, iamic 
orineiples, speculated whether the breath >f an 
mnimal, kept & considerable time in a hot bath above 
he natural temperature of ita body, might be found 
o contain no carbon dioxide at all; possibly even a 
surplus of oxygen, pointing to an 'unburning! of 
matter in the body. I hope the physiologista were 

resent at the discussion; one of them, Joseph 
Barcroft, would certainly have offered to make the 
"xperiment on himself. Henry Armstrong, provo- 
'ative as usual and at considerable length, gave a 
wreadential address to the Section of Educational 
Science, 

It is & very special pleasure to be called to the 
presidency of the Association in succession to H.R.H. 
«he Duke of Edinburgh, who won the confidence and 
steer of scientific people at the meeting last summer, 
'onfirmed by many contacts with them aince in 
-anada and the United States and recently in Britain. 
He presided at the December meeting of the Council, 
and we told him then how glad we were that these 
contacts were soon to be extended to Ceylon, Aus- 
tralia and New Zealand. Those hopes, alas, have 
had to be deferred ; and on bebalf of the Association 
I wrote in February to tell him of our deep sympathy 
in the bereavement which H.M. The Queen and he 
had suffered. We mourned the loss, not only of a 
Royal Patron but of one whom all regarded with 

ronal gratitude and affection. I added, and I 
know you will warmly confirm, that our sorrow and 
sympathy were accompanied, since we had seen him 
&t work with us, by the certain expectation that the 
same confident affection will support the Queen and 
him in the years ahead. 

The Duke of Edinburgh concluded his presidential 
addres last year with the words: ‘It 18 clearly our 
duty as citizens to see that science is used for the 
benefit of mankind. For, of what use is science if 
man does not survive ?" Here was a challenge to 
his succeasor : to discuss how far science has already 
contributed to human betterment, how far it has 
provided fresh problems, dangers and difficulties , 
and to suggest ways in which all who are concerned 
with science can help, as citizens, to make sure that 
ite resulta in fact are beneficial. 

“As citizens''— for scientists, ag such, have no tatlo 
to superior wisdom or virtue, and outeide their 
special knowledge they are just as likely as others to 
be misled. The fundamental principle of scientific 
work is unbending integrity of thought, following the 
avidence of fact wherever it may lead, within the 
limits of experimental error and honest mistake. On 
this there can be no compromise; and since science 
is a universal interest of mankind, recognizing no 
barriers of race, claas, religion or opinion (provided 
that is honest), & neceesary condition of its advance 
and application is one of friendliness, frankness and 
»quahty. Goodwill and integrity, therefore, are 
ndispensable alike to scientific progresa itself and its 
successful employment for the benefit of mankind. 
Chose who look to scientists as magicians, able to 
'onjure & universal formula out of a hat, may be 
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disappointed to find only so ancient a doctrine: and 
admittedly, there is far more to science than integnty 
and goodwill. But these are the qualities chiefly 
required to utilize the opportunities, to resolve the 
problems and difficulties, which science has provided 
for present-day society. 

The common phrase, ''this scientific ago", is all 
too apt to imply, with little justification, that the 
majority of people, at least in highly developed 
countries, now think and act scientifically; and, 
with no justification at all, to suggest that science 
can replace the older motives of human conduct. It 
is true that the external circumstances of life have 
been vastly altered by the applications of scientific 
discovery and invention, though as yet for only a 
minority of mankind. The future alone can decide 
whether natural resources and human ingenuity will 
prove sufficient, given statesmanship and goodwill, 
for the same transformation gradually to affect the 
whole of human society. Lf not, are stable conditions 
ultimately possible! Or will there be perpetual 
conflict between the ‘haves’ and the ‘have-nots’? 1t 
is true also that the methods, ideas and results of 
scientifc inquiry have penetrated widely, if not 
deeply, into popular thinking and belief: tho jargon 
at least of science is widespread, and magic and 
superstition are gradually losing, if not their currency 
at least their respectability. Yet such changes may 
have little real influence on the basic pattern of 
human behaviour, and, if witches are no longer 
hunted down and killed, political and racial intoler- 
ance can lead to even wilder and crueller excesses. 
In clearing away old idolatries there is always a 
danger of allowing new ones to creop in: the unclean 
spirit went out when the house was swopt and 
garnished, but only to return with seven others more 
wicked than himself. The improvement of man’s 
estate by the application of scientific knowlodge is 
one of the loftiest of adventures; but a belief that it 
can be achieved by scientific methods alone, without 
a moral basis to society, 18 & perilous illusion. If tho 
methods of human experiment and racial improve- 
ment adopted by the Nazis could be regarded purely 
as applied biology there might be much to say for 
them. But most of us believe that by abandomng a 
faith (which has nothing directly to do with science) 
1n the sanctity of the human individual and of moral 
law they were heading straight for disaster. Yet we 
shall see later the dilemma in which such scruples 
put us, in respect of the gravest of all world 
problems. 

The conflict between new knowledge and traditional 
belief ia no novelty. When Eve saw that the Treo of 
Knowledge was good for food and that it was pleasant 
to the eyes, and to be desired to mako ono wise, ahe 
took of the fruit thereof and did eat and gave also 
to Adam and he did eat. This led to their exclusion 
from the Garden and the warning "in sorrow shalt 
thou eat of it all the days of thy life". and 
again the attempt has been made to forbid the fruit 
of scientific knowledge. In 1874 in Belfast, John 
Tyndall delivered a presidential address to tho 
British Association which provoked a hurricane of 
controversy : the records tell us that ıt was denounced 
from every pulpit in the city. Yet, reading it now, 
one is impreseed not only by ita courage but also by its 
reasonableness. It is true that he claimed that scicnco 
will wrest from theology the entire domain of coamo- 
logical theory, whether of living or of non-living 
things; but he had previously referred to the 
immovable basis of the religious sentiment in human 
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to man". The views of Lucretius and Bruno, Darwin 
and Spenoer, might be wrong: whether right or 
wrong, he insisted, we claim the right to discuss them. 
If to-day I claim the right to discuss not only the 
acientifio facta themselves but also their consequences 
in human affairs I doubt whether denunciation will 
follow: if it does, I shall be sorry but unrepentant. 

The development which has brought most vividly 
to the public conscience to-day the ethical problema 
aroused by the advance of scientiflc knowledge les 
in the field of nuclear physics ; and groupe of acientzflo 
people in the free countries of the world are vigorously 
debating its various consequences, among them par- 
ticularly the secrecy attached to weapons as new and 
devastating as those provided by nuclear flasion. 
Atomio physlos, however, is only one of many scientifio 
developments which have brought, or are bringing, 
a mixture of poesible good and evil about which 
judgments of relative value must be formed; we 
must not get too excited about one of them. There 
is no secrecy about most of these developmenta— 
they occur gradually and continuously before our 
eyes, and we tend to accept them without question 
as though they were natural phenomena; yet, in 
fact, the consequences of one of them provide the 
most solemn problem in the world. The dilemma is 
this. All the impulses of decent humanity, all the 
dictates of religion and all the traditions of medicine 
insist that suffering should be relieved, curable disease 
cured, preventable disease prevented. The obligation 
is regarded as unconditional :' it is not permitted to 
argue that the suffering is due to folly, that the 
children are not wanted, that the patient’s family 
would be happier if he died. All t may be 80; 
but to accept ib as & guide to action would lead to a 
degradation of Aenda of humanity by which 
civilization would be permanently and indefinitely 
par Conduct usually falls short of principles ; 

t that would be the worst reason for abandoning 
prineiples altogether. 

In many parts of the world advances in publio 
health, improved sanitation, the ‘avoidance of 
epidemics, the fighting of insect-borne disease, the 
lowering of infantile death-ratee and a prolongation 
of the span of life have led to a vast inorease of 
popula Not only is the population in ing, 

t also in many places its rate of inoreame is ati 
rising; and these processes will take so long to 
reverse that for many years to come the shortage of 
naturdl resources, particularly of food, is bound to 
AM increasing deprivation and disturbance. 

provides the practical motive of the Colombo 
Plan. In India, a Government Planning Commission, 
in a pr of July 1951 entitled '"The First Five 
Year Plan", has dared to faoe the facte. A doubling 
o e LOUNGE. ee (births 
minus 


eaths) has led to & rate of increase of nearly’ 


1} per cent a year, a total of 5 million every year 
in a population of 360 million. 

“With all the effort that the First Five Year Plan 
will represent, it will be poamble barely to restore by 
1955-1956 the pre-war standards in regard to food 
and clothing. Increasing pressure of population on 
natural resources retards economic progress and 
limits seriously the rate of extension of social services 
so essential to civilized existence.” 

The pre-war standard, in fact, was very poor ; much 
of the population existed below the level of a decent 
life, scores of millions only just above that of famine. 
Yet the gigantic national effort proposed in the Five 
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Year Plan, even if successful, may only just resto: 
that miserable standard. Can it sustain it then if tl 
rate of population increase continues ? It is easy +» 
answer that a higher standard of life has led in othe 
countries to a gradually falling birth-rate; but 

higher standard requires a far greater charge c 
natural resources of all kinds, which cannot be mi 
until the preasure of population is reduced. 

In the meantime there is more than danger thr 
the emergency will result m an over-use of natum 
resources, leading by land erosion, deforestation an 
other factors to permanent and irretrievable loes 
this has happened already, and is visibly happenin 
now, in many of the world. In a special geotic 
on “Family P. " the Indian report recognize 
that “an alteration in population trends takes e 
least a few generations to materialize” ; and steg 
are suggested for the education of public opinion o 
the need for limitation, and for experimental effort 
to be made in the application of simple methods’ « 
birth control. For ite wisdom and courage in acknow 
ledging the gravity of the situation the India 
Planning Commisemon deserves every support; bu 
the problem iteelf has not begun to be solved, an 
ita consequences will dominate the development « 
Indie for many years. Indeed, ita gravity will cor 
tinue to increase. Malaria is admitted by the Plannin 
Commission to take an annual toll of a million live: 


‘and tuberculosis of half a million. The resolute ua 


of insecticides and anti-malarial drugs could soo 
reduce the former to a small fraction; tuberculoai 
is bound to require more effort and a longer term 
Nobody would dare to say that steps to combat thes 
diseases, and others such as cholera, to rmproye rure 
and industrial health, to increase the supply of drug 


and medical equipment and services, should not b 


taken on the highest priority: but the oonsequene 
must be faced that a further increase of a million 
people a year would result. Thus science, biological 

ical, chemical and engineering, applied for motive 
of decent humanity entirely beyond reproach,- wit? 
no objectionable secrecy, haa led to & problem of th 
utmost public gravity which will require all th 
Tesources of science, humanity and statesmanship fo 
ita solution. 

The example of India has been taken because o 
the sheer magnitude of the problem and because it 
seriousness is now admitted by humane and respon 
sible men; but the same conditions exist already i: 
many parte of the world and will soon exist elsewhere 
Tt is noi a question only of food ; if & higher standan 
of life ia to become universal, with education, com 
munications, housing, reasonable amenities an: 
public health, a far greater demand will be made oi 
all such natural resources as power, chemicals 
minerals, metals, water and wood. One is left won 
dering how long these oan possibly take the strair 
Could world supplee conceivably hold out if tb 
present requirement per head, in the United State 
were multiplied in proportion to meet the sam 
demand everywhere—even without any increase c 
present population ; and if so, for how long? Ther 
is much discussion of human rights. At what levi 
can these be reasonably pitched ? And do they exten: 
to unlimited reproduction, with a consequent obli 
gation falling on those more careful ? These problem 
must be faced not only with goodwill and humanit, 
but also with integrity and courage, not refusing t 
recognize the compulsion of simple arithmetic. It i 
right that the scientific imagination should be allowe 
to play sometimes with the more distant future 
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zhen posalbly new methods and resources may be 
ound to solve all problems; but only on condition 
hat our mmds are not deflected from the urgent 
ealities of the present. 

By vast improvements in communications, which 
ave made the world so amall, applied science has 
eon one of the chief agents in the present ferment 
f social, political and economic thought. Can one 
ago, after the event, that the application was a 
aistake and that the majority of mankind could 
-etter have remained isolated and in ignorance? By 
aaking world war technically possible, applied science 
ws helped to stir up national ambitions and social 
evolutions which, if poverty and deficiency continue 
vithout hope, may: lead to major world catastrophe. 
thould we therefore refuse to employ science in 
kefence of liberty and resign ourselves to & universal 
rolice state where no scruples are permitted ? Are 
vo, in scientific research, to gay that some subjects 
may be investigated, but not others for fear of the 
onsequenoes ! Who then is to decide and by what 
nternational authority ? And is it practical to insist 
hat all scientific knowledge should be fully and 
“penly disclosed, without secrecy or reservation of 
ny kind, military or industrial ? These are problems 
*hich cannot be solved by rhetoric, or by any simple 
ormula. The purpose of setting them out is to make 
dear that we must face them with honesty and 
ourage ; for they will not solve themselves. 

I have led you to the ethical dilemma which per- 
lexes many of us by taking an example in which 
ew would question erther the motives of those who 
nade the origmal discoveries, or the humanity of 
heir application ; or indeed could wish that the fruit 
of the Tree of Knowledge had been left untmed. It 
3 easy to say now that, mde by aide with the control 
of disease, there should have been an equal and 
yarallel effort in education, particularly the educataon 
X women as responsible citizens; for there 1a no 
»oasibility, if women remain ignorant and ilhterate, 
of intelligent widespread family p and control. 
But education alone would not have enough, 
wr indeed possible itself, without a substantial measure 
of material and social betterment; and the 
and effort involved m this would have been indefinitely 
rester than in the application of medicine and 
yygiene, which after all has been relatively cheap. 
Had it been possible to foresee the enormous success 
of this application, would humane people have agreed 
shat it could better have been held back, to keep in 
step with other parallel progreas, so that development 
sould be planned and orderly ? Some might say yea, 

the purely biological view that if men will 
yreed like rabbite they must be allowed to die like 
"'abbite, until gradually impro education and the 
jemand for a higher standard of life teach tham better. 
Mosb people would still say no. But suppose it were 
'ertein now that the pressure of inoreasing population, 
incontrolled by disease, would lead not only to wide- 
spread exhaustion of the soil and of other capital 
sources but also to continuing and moreasing inter- 
rational tension and disorder, making it hard for 
Xviliration iteelf to survive: Would the majority of 
1umane and reasonable people then change their 
ninds ? ‘If ethical principles deny our right to do 
yvil in order that good may come, are we justifled in 
loing good when the foreseeable consequence 18 evil ? 

I remember asking an emment Indian who had 
aken part in drawing up the so-called Bombay Plan 
of 1044 why there was no mention of the gravest 
xroblem of all, overgrowing population; he replied 
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that his colleagues and he had indeed discussed it, 
but had decided to leave ıt to God. To a biologist 
aware of the methods by which animal population 18 
m fact controlled by Nature, this seemed pretty poor’ 
comfort ; yet there are many who really take that 
view, admittedly with the elament of reason that we 
never can be sure that things may not turn up to 
make all our calculations wrong. Should we then 
just continue to do the good we see in front of us, 
m confidence that if our motives are humane, good 
and not evil will flnally result ? Or, taking that rather 
easy course, are we not showing a lack of the funda- 
mental virtues of courage and integrity ? 

The dilemma is a real one, and cannot be resolved 
by any simple expedient. In another form it is 

perplexing many of those who are concerned with 

the development of nuclear physics, the ultimate 
service of which may be very great, possibly essential 
if our present we of ea n is to continue when 
other sources of 4 while the benefits to 
mediome and i dida) are anes substantial. But— 
nuclear fisaion has released the threat of unprece- 
dented violence, with the possible destruction of 
many millions of lives and the accumulated treasures, 
moral and material, of civilization. The ind:vidual 
conscience may tell a man to have no part in it: 
that is easy. enough, for there are plenty of other 
interesting things to do, but it does not solve the 
problem. Moreover, it is possible that defensive 
weapons, based on nuclear fission, but not of the 
type intended for mass destruction, can be tolerably 
which would make armed aggression intolera 
costly. What then of the abolition of secrecy ? 
principle, yea, for the historic and unique d 
of science to international goodwill has been in 
sharing knowledge regardless of race and frontier, 
and the chief satisfaction of scientific work, the 
condition of ita fruitful development, is frank and free 
discussion. ‘‘Cast thy bread upon the waters, for 
thou shalt find it after many days" is wise and 
acceptable counsel in dealing with scientiflo know- 
ledge; while "he that observeth the wind shall not 
sow and he that regardeth the clouds shall not reap" 
is as aptly applied to human relations as to agri- 
culture. Every possible endeavour, therefore, should 
be made towards international agreement on sharing 
scientific and technical knowledge and controlling 
nuclear weapons; but this, like itself, is a 
concern of every citizen, not only of scientific people. 
It is hard enough to get international agreement in 
quite simple matters, such as the perilous state of 
the north Kuro fisheries, where no secrecy is 
involved and e national prestige, and the scientiflo 
evidence is unequivocal; but we must go on trying. 

Much acientific and technical advance has led to 
unexpected dangers and difficulties. Without our 
present knowledge of bacteriology and preventive 
medicine, gigantic armies could never be kept in the 
field, and land war on the recent scale would be 
impossible. Is medical science, therefore, to be 
blamed for twentieth-century war? The indis- 
oriminate use of insecticides, by upsetting the 
balance of Nature, can quickly do more harm than 
good. Radio communication may be used for 
spreading lies and disorder as well as truth and good- 
will. Developments m microbiology, in many ways 
benefloent, may be used in the future for biological 
warfare, with effects at present unpredictable ; and 
control by international agreement and inspection 
might be very difficult. The list need not be multi- 
plied, for all are aware that every new benefit to 
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mankind provides also ite own dangers, either as 
unexpected consequenoes or by deliberate misuse. 
Science is not alone in this: liberty may lead to 
licence, religion can be used to inflame pasaions, and 
lawa can be exploited to protect wrongdoing. If men 
of science feel called to examine their oon- 
sciences, so much the ; but they need not 
imagine that in this are exceptional. 

It has been debated whether “the scientific mind 
is fundamentally amoral’, 


sometimes even from misrepresentation and false- 
hood when their emotions or prejudices are strongly 
enough moved. Ther minds are no more amoral 
than those of surgeons, lawyers, or scholars. As 
investigators, moet of them realize that their function 
would be stultifled were they to introduce moral data 
into & acientiflo argument. A surgeon is not required, 
or indeed allowed, to consider whether it would be 
better for the world if his patient died under the 
operation; he has o to carry it out with akill, 
care and integrity. But it would be foolish to conclude 
that the surgical mind is amoral. The him- 
self, as a human being, has to make moral judgments, 
but he does so outside the operating theatre. So it 
is with scientific people; like all good citizens they 
must take account cf ethical considerations, and the 
chief of these, aa with other good oitixens, are of 
integrity, courage and goodwill. In 
them to. allow feelings of any kind to o facta, 
but that does not make them amoral; aftér all 
integrity is the first condition of morality. 

In the practioal world of to-day, complete abandon- 
ment of secrecy, in government and industry, is out 
of the question. The advantages to international 
relations, and to general scientific progrees, of the 
Seen possible freedom are evident; to these can 

added the impossibility, in a free democracy, of 
keeping the best people unless the conditions of their 
work are congenial. If scientifle men consistently 
avoid jobs which seem to them to fall short of reason- 
able freedom, they will force changes of organization 
go that only necessary secrecy is maintained. The 
penalty of fillmg an organization, governmental or 
industrial, with second-rate people, cheerfully amen- 
able to unnecessary restrictions, is far too evident in 
its result on efficiency to be tolerable for long. The 
cure, therefore, is largely in acientiste’ own hands. In 
this, as in many other aspecta of their work, moral 
considerations come in, and the only way to resolve 
the dilemma which is in so many minds is to discuss 
it frankly. To neglect ıt altogether is not amoral but 
immoral; it is the duty of all of us as citizens to 
consider the ethical besis of our work. 

To-day, when the public importance of soenoe 
and ita popular esteem may turn some people’s heads, 
it is well that scientists should realize that the 
prestige of acience is not their personal property, but 
a trust which they have an obligation to on 
uncompromised to their succeasors. The Bes pda 
of genuine science is an important publio service, and 
we should all be ready to take our part in it according 
to our powers; but to use tho general prestige of 
science as a bait to attract attention to pronounce- 
ments on other topics, for example, on politica or 
religion, 18 & disservice both to science and the publio. 
As a citizen I need no more justification than any 
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other citizen in saying what I like about such things ; 
but I have no right to pose as a representative oñ 
science in discuasmg them. In the days when the 
representatives of religion claimed supernatural 
knowledge of the natural world, it was necessary ic 
mast, as Tyndall did, that the natural world belongs 
to science. Fo those days are past. If they 
now claim that the facta and trends of over-population 
are not what we say, we can argue about that as e 
scientiflo question: but if they insist that its con- 
sequences should be left to they must allow us 
as citizens to take the opposite view. If politica} 
Pressure were applied in any way to force conformity 
to particular scientific theories, as happened in 
Germany and is happening now elsewhere, then one’s 
right and indeed one's duty would be clear, alike as 
citizen and as scientist. But the nature of politica) 
institutions and the policies of political parties are 
not scientiflo questions, and how I choose to vote has 
nothing to do with science. Indeed, curious as it 
may seam, the of political opinion of 
scientista in Britain is much the same as that of 
other similar groupe: though the loudspeakers are 
generally tuned in to one icular wave-band. 
Bome seventeen h years ago there crystal- 
lized out, from many centuries of experience of the 


‘human problems and ethical necessities of medicine, 


the so-called Hippooratio Oath. The obligation of 
integrity and trust; the insistent claim of suffering ; 
the care of mothers and children; solicitude for the 
old and weak; the sanctity of human life: these 
are as vital a part of medical tradition as ita science 
and its art. Practice, it is true, may lag behind 
principles, but at least such failure is regarded aa 
discreditable ; and it is hard to ine any kind of 
civilization in which the ethical principles of medicine 
were disregarded. That is one reason why 
the future poembility of biological warfare is par- 
ticularly repugnant. To-day -acience finds itself, 
unexpectedly and without those centuries of tradition 
and axperience, in pe poems no lees important to the 
community than. icine ; and ite ethical principles 
have not yet clearly 
Every candidate for admission to the earliest of 
American learned asgociations was required to 
answer yes to the question: ‘Do you love truth for 
trath’s sake, and will you endeavour impartially to 
find ... it for yourself and communicate it to 
others ?" That affirmation might have its place in 
& modern scientific version of the Hippocratic Oath. 
But again the same dilemma arises—‘‘endeavour 
im ially .. . to communicate it to others”. 
Apart altogether from considerations of national 
security, in many flelda to-day much of the best 
research is done, and done increasingly, in industrial 
laboratories. Those who have seen and admired such 
work, and the le who do it, cannot but applaud 
the foremght which made it possible. But if all the 
resulta are to be communicated at once and mm- 
y to others, could directors and shareholdera 
reasonably to continue their support ? 
Indeed, if an industry were nationslized, could rt 
afford to give away its secrets to competitors abroad ? 
Not in any real world, in which a nation must remain 
solvent and industry must depend for success on the 
rapid application of new knowledge. The dilemma 
must be met by reasonable compromise, of which 
perhaps the most hopeful sign to-day is that many 
of the directors of industry come up through reasarch 
departments. A friendly and familiar cont&ot between 
management and research, and between industrial 
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nd outside sorentifle workers, can reduce this 
articular diemms to manageable sıze. 
A graver problem is provided by research under 
overnment, when considerations of security come in. 
n the emergency Which became evident in 1836, the 
eoret development of radar for purposes of air 
lefence aroused no obvious pangs of conscience ; and 
nany other developments come in that class. But 
he surest of military maxims is that counter-attack 
a an essential part of defence; to limit scientific 
nethods to defensive weapons would be to ensure 
lefeat, indeed ıt is quite impracticable. But let us 
j»9 realista; so long as offensive weapons may be 
wed, the part played by the scientist is no more 
«nmoral than that of the engineer, the workman, the 
soldier or the statesman, and the attitude of 'holer- 
sban-thou’ is unbecoming. We all bear, as citizens, 
4n equal responsibility. But is it practical to suggest 
“thet all scientists in all countries should agree, and 
mold to their agreement whatever happens, to take 
no part in resbaroh on offensive weapons? Or at 
Heast should they endeavour impartially to com- 
mmunicate its resulte to others ? The answer ia evident. 
There are individuals in all free countries who find 
such work intolerable. In those countries their 
acruples are respected, and they are at liberty to do 
aomething else; but let them not imagine that the 
problem is solved that way, or that those who think 
«therwise are necessarily stupid or immoral. The 
firat oondition of freedom is freedom of conscience, 
and the scientist has the same right to that as any 
citizen : but freedom does not extend to giving away 
other people's property, whether of goods or know- 
ledge. 

There seerns to be no simple answer to the riddle. 
All knowledge, not only that of the natural world, 
can be used for evil as well as good ; and in all ages 
there oontinue to be ple who think that its fruit 
should be forbidden. Does the future welfare, there- 
fore, of mankind depend on a refusal of science and 
8 more intensive study of the Sermon on the Mount ? 
There are others who hold the contrary opinion, thas 
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more and more of science and ite applications alone 
can bring prosperity and happiness to men. Both of 
these extreme views seem to me entirely wrong— 
though the second is the more perilous, as more likely 
to be commonly ted. The so-called conflict 
between science and elein is usually about words, 
too often the words of their unbalanced advocates : 
the reality lies somewhere in between. "Comploetenoss 
and dignity’, to use Tyndall’s phrase, are brought 
to man by three main channels: first by the religious 
sentunent and ite embodiment in ethical principles, 
secondly by the influence of what 1 beautiful in 
nature, human personghty or art, and thirdly by 
the pursuit of se:entiflo truth and ita reeolute use in 
improving human life. Some suppose that religion 
and beauty are inoompatible, and others that the 
æsthotic has no relation to the scientiflc sense ; both 
seam to me just as mistaken as those who hold that 
the acientific and the religious spirit are necessarily 
opposed. Co-operation ıs required, not conflict: for 
science can be used to express and apply the prm- 
ciples of ethics, and those principles themselves can 
guide the behaviour of scientido men; while tho 
appreciation of what ia good and beautiful can 
provide to both & vision of encouragement. 

Is there really, then, any special ethical dilemma 
which we scientific men, es distinot from other 
people, have to meet ? I think not: unless it be to 
oonvinoe ourselves ‘humbly that we are just like 
others in having moral issues to face. It is true that 
integrity of thought is the absolute condition of our 
work, and that judgments of value must never be 
allowed to deflect our judgments of fact. But in this 
we are not unique. It is true that scientific research 
has opened up the possibility of unprecedented good, 
or unlimited harm, for mankind; but the use that 
ia made of ıt depends in the end on the moral judg- 
ments of the whole community of men. It is totally 
imposmble now to reverse the process of discovery : 
it will certamly go on. To help to guide its use 
aright ia not a scientific dilemma, but the honourable 
and compelling duty of a good citizen. 


SUMMARIES OF ADDRESSES OF PRESIDENTS OF SECTIONS 


CONTRIBUTORS TO EXPERIMENTAL 
PHYSICS FROM BRITAIN 


PRE A. M. TYNDALL’S presidential address to 
Section A (Mathematica and Physics) deals in 
the main with some contributions by workers in Great 
Britain to experimental physics. Hia selection of 
topics has been made to illustrate the citation of the 
recent award of the Nobel Prize to Prof. C. F. Powell, 
expressed in the following words: “His special claim 
to consideration 18, in my view, the fact that he has 
shown that discoveries of fundamental importance 
can still be made with the simplest apparatus”. 
The reason for quoting from this occasion is that 
the words emphasize an approach to the fleld of 
experiment which is characteristic of much British 
physics and following the great scientific tradition of 
the nation. Exemples are common m the literature 
of simple experiments which have opened up large 
flelds for discovery. After giving examples from the 
work of Rayleigh, Boys and Chattock, Prof. Tyndall 
refers to simple experimenta which have bean funda- 
mental to the development of the items of the main 


sectional programme of the meeting: the work of 
the Cavendish Laboratory in the days of ‘sealing 
wax and string’, which forms the root of the dis- 
cussion this year on electrical discharge in gases ; 
and the simple adaptation to radio of the principle 
of Lloyd’s fringes, by which Appleton initiated not 
only the exploration of the ionosphere but the fields of 
radio-meteorclogy and radio-astronomy. Again, over 
since Sorby firat studied microscopically the surface of 
opaque solids, Great Britain has contmbuted widely 
to the study of their physical propertiea. A recont 
example is that of the theoretical work of Frank on 
the growth of crystals by condensation of atoms on 
the step of a screw dislocation, and ita experimental 
confirmation by Griffin and others by photographs of 
surfaces. 

But the beat modern example of the consequences 
of a simple idea comes from the fleld of nuclear 
physics. ough much has bean written on Britain's 
pest contributions to nuclear physics, less has becn 
said of the fact that it still leada the world in the 
study of processes of the highest energy. This has 
followed from the simple device of exposing a photo- 
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graphic emulsion to cosmic rays, first at high moun- 
tam altitudes and later from balloons. This technique 
ab Bristol, and cloud-chamber investigations from 
Manchester, have been responsible for the great 
majority of the important discoveries in nuclear 
processes of high energy since the Second World War. 
A number of new types of particle of short life have 
` been discovered, ali but one of tham in Britain. By. 
& study of their modes of decay, complexity ia begin- 
ning t to give way to order in the phenomena disclosed. 
The great machines of the world, &beorbing milhons 

of pounds of money, are now studying under controlled 
conditions the properties of r-meeons discovered by 
tracks in a photographic emulsion to commio 
rays at mountain altitude. Meanwhile, with the aid 
of balloons, particles of energy two thousand times 
greater than anything so far attainable in a laboratory 
are under observation. It is therefore important to 
regard this work as part of the larger programme, 8o 
that funds, relatively small in amount, continue to 
be available for its prosecution and extension. 


THE ADVANCING FRONT OF 
CHEMISTRY 

HE pace of scientific, social and economio 

changes in modern times is unprecedentedly 
rapid. Thus, as Prof. W. Lilia dui. 
presidential addreas to Section B (Chemistry), 
Line Gs aeaa way dhe puo Ein Bd Coo df 
chemistry is growing ever faster and faster. In the 
past quarter of a century, the number of investigators 
pics ure and applied chemistry has increased 

, while research iteelf is more 

nce Ru io adus extent Drap o than 
ever before. It ia tempting but not very Siete 
to try to imagine what will have been accomplished, 
say, fifty years hence, if this acceleration continues. 


Chemists may well consider that the pace of advance - 


may be such that no human mind will be able to 
, correlate into any signifleant whole the enormous 
ADORNAR df duduical face: Yot man's auri 
about the universe and his own complex self 

most probably increase, and the astonishing growth 
of the science of chemistry will continue. At intervals 
d the past half-century prophets have oon- 


i Chemistry, however, 

haa confounded the prophets by ita amazing vitality. 
The award of the Nobel Prize for Chemistry for 
1951 to McMillan and Seaborg directed the attention 
of the whole seientifle world to the most spectacular 
advance made in i for a long time: the 
extangion of the Periodic from element 92 
(uranium) to element 98 (californium).’ Particularly 
important in this work was the development of 
ultrami ical methods of analysis, which 
enabled the chemistry of the trang-uranium elementa, 
usually available in millionths of a gram, to bo 
investigated. The oombined discoveries of the 
physicist MoMillan and the chemist Seaborg and 


their ee whole new flelds for the 
investigator i in the realm of morganio 


Chemistry already has made an indispensable 
contribution to atomic energy research and develop- 
ment, and chemists will fill a major role in establishing 
nuclear power as & benefit to humanity. The next 
phase in the development of atomic power M 
depends more on new materials than on any di 
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in nuclear physics or improvement in atomic tech- 
nology. This extension of technological interest in 
new materiale, all over the world, is, bound tc 
em the need for broadening our knowledge 
of the familiar and unfamiliar elernente andi 
compounds. It is sarprising how little we know about 
many of the chemical elements, even the metals. 
"We know still leas about certain elemanta which lie 
midway between the metals and the non-metals, the 
so-called metalloids. A host of new researches has 
been set in motion primarily by the needs of the 
atomio energy programme. However, the resulte wilh 
be the starting-pomt of new developments in every 
phase of industry. In the United States, there is a 
great revival of interest m inorganic chemistry, and 
in Britain there are signs that ita value and importance 
are being increasingly realized. 

During the past decade, moet ù pappie bave had en 
uneasy feeling that all ig not with their food. 
As we all know, the food processor has chemicals for 
every need—preservetives, emulsifiers, colouririg 
agents, eto. Some idea of the magnitude of this 
problem of chemicals in food can be obtained from 
the report of the Delaney Committee set up in June 
1950 by the United States Congrees. The Committee 
heard the striking evidence from the officera of the 
Food and Drug Administration that, 704 extraneous 
substances were thought to be in use. Of these, only 
428 were considered harmless as normally employed, 
leaving 276 of which the safety was open to question. 
There is little doubt that the wide publicity which 
this subject is receiving will oall for planned adminis- 
trative action in the United Kingdom. 


GEOLOGICAL RESEARCH AND ITS 
APPLICATIONS 
oe e rc pe ig ea ee (Geology), 
Dr. J. E. Ri takes as his subject “Some 

Aspects of Geological Research and their Practical 
Application”. Quoting a remark made oy 
Poinoaré in “La Science et l'hypothéee'" that 
ia built of facta, as a house is built of stones ; pee 
accumulation of facts is no more a science than e 
heap of stones is & house", Dr. Richey has selected 
a number of claasic examples of geological research 
as illustrations of the medion employed in building 
the ‘geological house’. The imvestigations chosen 
are mainly from Great Britain and range from those 
of James Hutton and William Smith to the present 
day. From an analysis of these and of the criteria 
used in each case, a definite pattern of evidence 
ee he Dole Mon cen Uo eddus 
Dr. Richey seta out the various types - 
pettern made -uso of under the following fede 
anomalies in observed data; similarity and dw- 
similarity of occurrences; analogy; repetitive 
evidence; geometrical patterns of evidence; and 
intersection of different linea of evidence. Examplea 
of each type of proof-pattern are given. 

“Dr. Richey then deals with practical applications 
of geology. It is especially emphasized that economic 
geology is not a subject apart from pure ogy but 


.is simply geology applied to & variety of objectives 


containing ~an economic purpose. Particular sub- 
divisions considered are coalfield research, the search 
for oil, the location of ore deposits, and eivil engineer- 
ing problems. n each case ons or more examples 
are given in illustration of the main patterns of 
evidence involved. These include the disoovery of 
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ie Kent Coalfleld, the guiding idea of Godwin- 
usten being based upon geometry on the grand 
&le; in oil geology, the use made of geometrical 
atterns exemplified by the anticline of Bahrein 
land in-the Persian Gulf, mapped by G. E. p 
id by the recently investigated dense fissured 

ones of Venezuela, with a reference to the value of 
aleogeography in the search for new fields; in ore 
»ology, again with geometnceal patterns dominant 
. the varied types of fracture zones in American 
ce-fields, and the recent mineralogical research on 
1e hydro-thermal ‘plumbing system’ of East Tintic 
Utah by T. 8. Lovering ; in civil engineering, the 
cation of the Vrynwy dam-site in North Wales 
hich followed from the pursuit of a scientific idea 
y an engineer, Dr. G. F. Deacon, and the investi- 
ations by Prof. P. G. H. Boswell which preceded the 
riving of the Mersey vehicular tunnel at Liverpool, 
n example of the use of converging linea of evidence. 
In conclusion, a few words are added i 
1e investigator himself, the capacity inherent in the 
uman mind of creating ‘newness’, and the over- 
iling need for self-criticiam in the search for truth. 


SOME PROBLEMS OF PARTHENO- 
GENESIS 

"N his pregidential addreas to Section D (Zoology), 

Prof. A. D. Peacock is reviewing the'more im- 
ortant researches of the past twenty years on animal 
arthenogenemis and indicdtes ir bearing on 
ərtain fundamental biological questions. Partheno- 
anetic phenomens have recently been recorded in 
yveral large groups previously not known, or 
ubiously known, to be parthenogenetic. The only 
ain groupe in which such phenomena are unknown 


re Protozoa, sponges, ascidians and reptiles, but the- 


idications are that parthenogenesis, if only rudi- 
ientary, is more common than sup 
if great interest is Muldal’s discovery of obligatory 
arthenogenesis in four genera of earthworms, 
»oultetive parthenogenesis in a fifth genus, and the 
olyploidy of the me concerned. Records and 
otai of geograp parthenogenesis increase, 
eiler's work on Solenobia moths and Suomalainen’s 
n weevils being particularly striking. Each worker 
as shown independently the appearance of polyploid 
tic races since the Quaternary ice 
eriod and their colonization of high-altitude inhos- 
itable placee, the ancestral diploid bisexual race 
xmaining in the lower and warmer regions. 
In oyclic parthenogenesis, for example in rotifers 
ad waterfleas, there exista heterogony, the altern- 
tion of the bisexual and parthenogenetic modes of 
production, and much discussion has centred 
round the problem of how the cycle of events. is 
stermmed, whether by hereditary or by environ- 
ental factors. The recent work on rotifers by Hans 
uchner and on waterfleas by Madeleme von Dehn, 
sing the most refined techniques, amply confirms 
revious views that environmental factors determine 
1e cyole and, further, shows that the main factor 1s 
ie quality of food. Buchner also finds an inherent 
i&kximum potentiality for bisexuality (Reakitions- 
orm) in individual races of rotifers and that the level 
? bisexuality attained in a race at a given time 
spends upon the strength of the environmental 
tors. 
Bedard cunc ima a aT Sa ea 
male production from unfertilized and haploid 


eggs ag sean in the honey bee and Hymenoptera 
generally, also in rotifers and oertein other forms, 
the phenomenon being unexplained by the classical 
theory of genio balance. In Whiting’s theory of 
multiple alleles is found the best solution. It is based 
on genetical evidence. A sex segment on each of two 
homologous chromosomes of the diploid female existe 
in nine different alleles ; the diploid female possesses 
two unlike alleles and is heterozygous; the diploid 
eiie phann nu, TO aln Par Ta 
has two like sex alleles and is homozygous ; and the 
functional male arising from an unfertilized egg 
therefore carries only one sex allele and is azygous. 
Another problem regarding sex arises out of Beiler's 
intersexual Solenobia moths, which individually are 
shown inier alia to posseas the same grade of inter- 
sexuality in all their organs. Seiler’s interpretation 
i8 that his specimens possess & fixed grade of inter- 
sexuality from the embryo onwards, which conflicts 
with Goldschmidt’s earlier time-law (Zottgeseis) 
interpretation, based on his gipsy moth intersexes, 
that there is a switch-over from one sex to the other 
dunng development. 

Early experiments by Loeb, Bataillon, R. S. Lillie 
and others on artificial parthenogenesis stimulated 
Tesearch on fundamental problems of reproduotion, 
development and cell physiology. More recent work 
by the Runnstróm school, Tyler, Rothschild and 
others, has focused attention on the problem of the 
artificial and natural activation of the unfertilized 
egg. Remarkable successes have been obtained by 
Pincus and oo-workers on mammalian partheno- 
genesis; they have obtained seven rabbit partheno- 
gones, some alive, from eggs artificially stimulated 
in viro and then transplanted into rabbit foster 
mothers. The regulation processes of the partheno- 
genetized eggs of rabbits aa studied by Pincus, and 
of rabbit, sheep and rat, as worked out by Thibault, 
algo receive attention. Other aspects treated com- 
prise the extent and evolution of parthenogenesis 
and ita role in reproduction and evolution; sug- 
gestions for regearches suitable for biologista of all 


kinds; and the poamble bearing of artifloial parthano- 
genesis on human affairs. 


ASPECTS OF SETTLEMENT IN THE 
OVERSEAS DOMINIONS 

ROF. R. O. BUCHANAN's addreas to Section E 
(Geography) is a broad comparative survey of 
some historical conditions that controlled the process 
of the taking possession of land im areas of modern 
colonization. This was spread over two 
centuries and a half, thorn th the founding of the Dutch 
East India Company's settlement at the Cape in 1652 
to the occupation of the Canadian prairies, which 
began at the close of the nineteenth century. The 
Dutch expansion eastwards from Cape Town took 
place before the Industrial Revolution, while the 
pectin seer movement in Australia, New Zealand 
and prairies of Canada reflected the differences 
in outlook and m material circumstances pro- 
greasively produced by that revolution. In South 


“Africa the official policy for a century and a half was 


that of the Dutch East India Company, conoeived 
purely in the interests of ita trading activities in the 
East Indies. In Australia in the earlier stages official 
PT eee ee Colonial Office. In New Zee- 

settlement was organized by colonization com- 
panies from 1840 onwards, and official policy was the 
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‘policy of these companies as agreed by the Colonial 
Office. In both Australia and New Zealand that 
policy was dominated fram 1830 by the views of 
Edmund Gibbon Wakefield and his supporters. 
These two seta of policies, South African and 
Australasian, though separated in time by a century 
and a half, were curiously smmilar in their insistence 
on small tillage farms in narrowly circumscribed 
settlemente, and consideration is given by Prof. 
Buchanan to the process by which in all three 
countries the people on the spot evaded and defeated 
the cramping control of official regulations, and pro- 


duced a moving pastoral frontier, in Francis Jackson ' 


Turner’s sense of the term. This pastoral frontier area 
has survived only where the natural conditions are 
difficult, through low rainfall, as in South Africa and 
Australia, or rugged relief, as in New Zealand. 

With the passmg of control to the local govern- 
mente, the more productive area was transformed, 
mainly thro political action, into & farming 
frontier, with of a size capable of providing an 
acceptable family living, and therefore varying in 
size with the productivity of the area concerned. 
Unique to South Africa were the period of slavery 
and the struggle with the Bantu. The North Island 
of New Zealand with ite Maori wars, born of inoom- 
patible usages in land holding, presents a partial 
analogy, though with significant differences. The 
settlement of the Canadian prairies differa' from that 
of the southern dominions m coming so late (end of 
the nineteenth century) and in being so strongly 
influenced by American precedents. The quarter 
section of 160 acres for specialized wheat growing 
ee ee ee 
prairies by & permanent agriculture, it was a 
good first approximation, and it did solve at one 
stroke several of the problems that had taken South 
Africa over two centuries, Australia over one century 
and New Zealand over half a century to solve. 
These economic, political and administrative measures 
- have left their imprint on the face of the land in the 
settled areas, and provide much scope for detailed 
studies in local historical geography. 


FULL EMPLOYMENT IN RETROSPECT 
OR his presidential address to Section F 
(Economics), Prof. D. T. Jack discusses the 

problema of full employment. 

Pre-war discussions relating to employment 
policies were conducted against a background of 
prolonged under-employment, and the main issue 
concerned the means of attaining continuous full 


employment through the maimtenance of aggregate 
demand. ‘The emergence of inflation and over-full 


employment did not appear as & preasing ility. 
Similarly, at the end of the War in 1946, > Was & 
widespread tion that the experience of the 


expecta 

following 1918 would repeat iteelf and that in 
order to prevent a recurrence of substantial unem- 
ployment special efforta would be required to ensure 
that demand did not display symptoms of 
chronio ienoy. These expectations have not been 
realized, and in fact our main problem, which has 
not been adequately solved, has been precisely the 
development of inflationary and the 
phenomenon of over-full employment which were 

nee in ‘war discussions. 
t is probable that an undue amount of attention 
is devoted to general movementa of prices, wages, 
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eto., and insufficient attention to relative movemen» 
within the same indices. Under conditions of fu 
employment, relative price and wage movement 
have a particular importance in allocating resource 
greater than their importance during periods ( 
under-employment. Attempts to supprees th 
symptoms of inflation do damage to the norms 
working of the price and wage mechaniem. 

Consideration is given to the nature and effecta < 
these inflationary pressures, the natural distortio: 
in the structure of prices to which they give rise, th 
further artificial distortions which result from tt 
attempts to suppress the symptoms of the inflationar 
process, and the recurrence of balance of paymen’* 
crises. The view is taken that the appropriate tnea 
ment of these problems lies m the field of domest: 
policy rather than by means of international agre» 
ment. In this connexion reference is made to thr 
reports by committees of experta set by tł 
Eoonomio and Social Council of the United Nation 
which appear to be preoccupied with the proble 
of maintaining aggregate demand as & means ( 
d with & situation which had been anticipate 
ich has not as yet arisen. The recommend: 
tions of these committees have been unduly concerne 
with economio aggregates and they have had 
pronounced inflationary bias. 

ination is also made of the tendency for pric 

inflation to be followed by cost inflation, and in tha 
connexion particular reference is made to proposa) 
for the construction of a unifled wage policy. O. 
general grounds these proposals are not accepted 
but further consideration is given to the suggestio 
that wages should be related to productivity eithe 
by means of & mechanical link with an index c 
over-all productivity, or with an index of produotivit; 
for the industry in which the wages are paid. Thee 
proposals are not commended. If the main problen 
of inflationary preasure can be tackled at its sourc 
these various devices, apart from their technics 
awkwardness, become superfluots. The experienc 
of full employment hasizes the i o o 
concentrating on this problem of inflationary preasur 
for future policy. 


PROGRESS IN AERONAUTICAL 
SCIENCE AND ENGINEERING 

his presidential address to Section G (Engineering 
Bir Ben Lockspeiser pointe out that there has bee: 
& very great advance in aviation since the previou 
d oa in Belfast of the British Association fift 
oari ago . That occesion preceded the Wrigh 
rothers’ successful achievement of powered flight b 
one year. Yet aeronautical progress has been guo) 
that last year nearly one-third of all the person 
crossing the North Atlantio went by air. It is sig 
nifloant that the Wrights found it necessary to inven 
the wind tunnel and other techniques which nov 
belong td the science of aerodynamics before the: 
managed to engineer their first aeroplane. Aero 
nautical science and engineering have gone hand i 
hand in the evolution fram the aeroplane which wa 
a wooden skeleton to the stream-lined metal mono 

plane built of hollow shells in aluminium alloy. 
The modern aeroplane has ‘clean’ lines: thi 
external struta, bracing wires, undercarriage, eto. 
are no longer seen. These parta contribute nothim 
to the lift and are a liability on the engine. However 
aerodynamic cleanliness means more than the sbeeno 
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' unnecessary projecting parte. The stream-lines 
llow the surface and wasteful eddying is at & mini- 
um. The lift-induoed drag is inescapable, but is not 
ie man contributor to the resistance in high-speed 
ght. For speeds of leas than, say, 500 m.p.h. the 
maining and larger portion of the drag is due to 
scous effecta. Much would be saved if the flow in 
ie boundary layer next to the surface could be made 
minar instead of turbulent. 

The conditions for boundary-layer flow, which is 
anly laminar, are very exactmg. The brillant 
athematics of S. Goldstein and others has led to 
uteble designs, but the surface must have the 
noothness of writing-paper and be almost free from 
avineas. Even then, ıt has been found in flight tests 
> Jaminar-flow wings’ that dust particles and insects 
icked wp at low altitude may promote the onset of 
irbulence m the boundary layer. 

At speeds about 70 per cent of the speed of sound, 

ig no longer possible to regard the air as an incom- 
sible fluud. The air is accelerated in ite passage 
ver the curved surface of an &erofoil, and the local 
slocity of sound is exceeded long before the aircraft 
self reaches sonic speed. Shock waves then occur 

; the downstream ends of the regions of supersonic 
ow, and their formation 18 accompanied by & great 
iorease in drag. The movement of shock-waves 
1 the ‘transonic’ range of speeds leads to movement 
f the centre of pressure and consequently affects the 
quilibnum of aircraft and throws up problems of 
»ntrol and stability. At supersonic speeds a bow- 
‘ave is formed, and the flow becomes stable with no 
inous change of the centre of pressure as the speed 
r incidence is varied. The onset of shock-waves at 
igh subsonic speeds may be delayed by reducing the 
oceleration produced by curvature; for example, 
y making the wings thin. The velocity component 
1 the direction of maximum wing surface curvature 
y be reduced by sweepback. This solution has 
varked benefits, but they disappear at high super- 
anic ; 

The efficiency of the conventional combination of 

e and propeller falls at high speed, as the pro- 
aller—like the wing—is beset with ‘compreasbuility’ 
rag. The thrust necessary for transonio flight is now 
otained by the combination of gas turbine and jet 
por namely, the turbo-jet. This type of engine de- 
slope more thrust per unit of frontal area than any 

‘her type of air-consuming engine, but it may be con- 
dered to be still in ite infancy. At sufficiently high 
1personie speeds the pressure at the air intake 1s high 
iough to obviate the need for & compressor, and 
ence also to make the turbine superfluous. This is the 
rineiple of the ram jet—an engine without moving 
arts. Another type of power unit for use in special 
roumstances is the rocket, the characteristic feature 
° which is that the oxygen for combustion is self- 
ontaimed within the fuel. ; 

The development of light alloys of high strength 
as had much to do with the progress of aircraft 
;ruetures, which themselves are charaoteristically 
ifferent from any other. Considerations of strength, 
siffness and fatigue properties at a minrmum cost in 
right decide the demign. High flying speeds have 
ivolved high landing and take-off speeds, with the 
onsequent replacement of landing fields by vast 
reas of concrete. Some revolutionary ideas to 
bviate the need for these are now being studied. 
he use of flying-boata and further application of the 
slicopter principle are other possibilities. The future 
. the air may well lie in the conquest of the ground. 
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ARCH/EOLOGY, FOLKLORE AND 
SACRED TRADITION 


HE presidential address by Prof. E. O. James 
to Section H. (Anthropology) traces the relation 
of &reheology to sacred traditions. With the advance 
in knowledge and in the changed intellectual clunate 
and social environment of to-day, the modification in 
the earlier evolutionary approach to the study of 
man i8 most apparent in the cultural aspects of 
anthropology. It is now widely recognized that so 
many factors have been evolved in the origin and 
development of human institutions and techniques, 
social structures and religious traditions that clearly 
defined unilineal systems of development cannot be 
maintained in relation either to the archwological 
evidence or,to the underlying modes of life, belief 
and organization. Thus, the distribution and cor- 
relation of the palmolithie cultures in different parta 
of the world suggest that widespread movements of 
peoples and diffusion of techniques and ideas played 
an important part in the process of development, 
though not to the exclusion of independent invention 
and the influence of local conditions. In more 
advanced states of culture this w increasingly 
apparent. 
With the arrival in Europe of the Cró-Magnons, 
and the groups of Homo sapiens allied to them, 
cultural progress became more rapid and complex, 


and among the achievements in the later stages of 
the last glaciation was the emergence of & sacred 
tradition. Ite beginnings can be detected in the 


Mousteran ceremonial interments, it ig true, but it 
was not until the Upper Palwolithic that a cultus 
began to find expression not only in respect of the 
disposal of the dead but also in the fertility emblems, 
commonly known as ‘Venuses’, and in the art of the 
decorated caves. To a sanctuary like Altamira, 
Lascaux or Cogul, recourse seems to have been made 
by generation after generation of hunters to control 
the chase by supernatural aid, to stimulate the 
propagation of the species on which they relied for 
their food supply, and to establish a mystio bond 
with providential sources of life and abundance. 

When this sacred tradition became a spent force 
at the end of the Pal@olithic (that is, in the Meao- 
lithic), in due course, after the rise of husbandry and 
herding in the Ancient East and the subsequent 
diffusion of neolithic settlers from the third millennium 
onwards, its place was taken by a megalithic cultus 
distmbuted along the Mediterranean and Atlantic 
littoral to Brittany, the British Isles and the shores 
of the Baltic, with extensions through southern 
France to Sweden and m an easterly direction to 
India and Polynesia. Here, again, certain sacred 
enclosures (for example, Avebury, Carnac, Bethel 
and the topes at Sanchi in India), associated with 
holy persons or relics and transformed into a locus 
religiosus, became centres of pilgrimage and developed 
a cultus which persisted throughout the ages. 
Although all these sites and their rites were not 
generically connected and the product of a ‘mega- 
lithic race’, they cannot have been independently 
evolved in complete isolation from each other. On 
the contrary, as their structure and tho legends 
connected with them indicate, they represent 4 
cultural diffusion spreadmg from the Mediterranean 
to Western and North-western Europe. Once it was 
firmly established in a particular locality, however, 
the sacred tradition and its cultus have persisted 
from age to age. 
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This is illustrated in the long and complex history 
of the famous medieval shrine of Santiago de Com- 
postela with ita maritime legend which, it is contended, 
was of megalithic origin. In & modifled form with 
different settings, the same tradition has recurred and 
survived soüth of the Mmho m Portugal, and can be 
detected in many cult legends throughout the mega- 
lithic ion (for example, tbe Bt. Martha story). 
Behind widespread theme and ita cultus lie the 


movements of peoples, for a variety of purposes, m 


the diffusion of culture, which characterized the 

of Neolithio civilization in the Ancient East, bestowsig 
on certain artes and centres a permanent tradition of 
sanctity of sufficient endurance to enable pagan 
ae Ead to become Christian ghrmes. 


NERVOUS CONTROL OF THE MOVE- 
MENTS OF THE ALIMENTARY CANAL 


his presidential address to Section I (Physiology), 
"Prof. R. C. Garry pointe out that, in spite of con- 
tinuing interest and of steady research, our present 
attitude towards the nervous control of the alimentary 
canal differs little from that expreased with 
oceptance more than fifty years ago by Bayliss and 
Starling Yet many facts have since been elicited 
which appear not to ooriform to their original con- 
ception, and constructive attacks have bean made on 
certain aspects. Nevertheless, for want of a better, 
we have still to subscribe, more or less, to the original 


h : 

"When entirely separate from the body, the 
intestine, if kept under suitable conditions, can still 
show co-ordinated movements. There must be same 
form of mtrinsic control. Certain aimple and local 
movements may be ‘myogenic’ and independent of 
the nervous elements in the gut wall.  Permtaltio 
waves, however, may extend over a considerable 
length of gut, moving only caudad.  Baylim and 
Starling that peristalsis is governed by a 


reflex in the nervous myenteric plexus of Auerbach. - 


This belief has been vigorously attacked fram several 
sources, but modern work seems ance more ‘to 
emphasize the importance of the nervous element. 
- ‘Much of the present uncertainty is due to our 
imperféct-knowledge of the histology of the nervous 
plexuses in the gut wall. Are there receptors in the 
intestine ? If Bo, what is their nature and where are 
they located ? Do axons passing from the gut into 
the central nervous system make contact with nerve 
cells in the myenteric plexus? How many types of 
farvé cell are present in the wall of the intestine ? 
How are the outgoing axons from the nervous system 
to the gut distributed to these nerve cells in the gut ? 
Until ma Wistolowlats oañ gve-an-Gaswer to thess 
questions, we may be'unable to interpret satisfactorily 
the nature of the control of the intrinsic movementa 
of the intestine. 

Th the intact animal the autonomic nervous system’ 
undoubtedly influences the activity of the gut; and 
it is attractive to believe that the two divisions of 
the autonomic system, the orthoeympethetio and 

eee one another, as they are 

ow in the body. Yet there are 
My ar ea faros gh dere. It 
may easily be that oar experimental approach is 
crude and ia responsible for the. observations incon- 
sistent with theory. In spite of the 
original conception still holds the field, partly due to 
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ita inherent logical tidiness and partly to ite appee 
to our preoonoeived notions. 

At the cranial and caudal ends of the gut there i 
leas dubiety. There the alimentary canal seems t 
lose much of ite autonomy and to come mor 
intimately under the influence of the nervous system 
The complex ‘acta of swallowing, vomiti an 
defecation are undoubtedly governed by rát» 
refléxes which control not-only movements of the gu 
but also the behaviour of skeletal musculature. 

In the body, the intestine not only receives nerve 
impulses from the central nervous system, but als 
sends impulses into the nervous system. Recen 
work has disentangled the routes followed by them 
ingoing nerve impulses, but we still do not kogy 
exactly how and where they arise.. Neither do wi 
understand the normal function of these ingoinj 
nerve impulses.: They may give rise to sensation, bu: 
apparen only when the normal gives place to thr 

ormal. Moreover, the controversy concerning ths 
nature of sensation from the viscera ig by no mean: 
settled. Once more, only at the extremities of th: 
gut can wè form a clear picture of the nature anc 
functions of the impulses which pass inwards int 
the central nervous system. It may easily be that s 
better und ing of the natare -of the nervour 
control of the intestinal: movements will depend noi 
so much on the physiologist as on the histologist anc 
morphologist. 


THE. ASSESSMENT OF PERSONALITY 


OF. P. E. VERNON, in his presidential address 
to Bection J (Psychology), discusses ‘“The 
Assessment of Personality". i 
Personality may be regarded as an o and 
fairly stable structure which inoludee the socid 
and emotional trarte, the mteresta and attitudes 
and complexes that underlie & n'a behaviour. 
Difficulties in studying it scien and paces: 
it arise, first, because many, of its links are rep 
into the unconscious mind. Secandly, it is not 


& property of the individual, but vatics the 
social environment.. Thirdly, i 
traits are generalized inferences fram viour ; 


they involve gubjective WR RAE SE by an observer, 
and-thus depend4argely on the outlook and mentality 
of the observer and on the interaction of his own 

ity with that of the individual. Nevertheless, 
considerable progrees has been made in recent yoars 
in the theoretical analysis, and. in experimental 
investigations, of personality. Bub we do not possess, 
and cannot expect to devise, simple, straightforward 
testa. confpardble in reliability and validity to our 
tests-.of aptitudes and gttainmente. 

Many experimenta rd wide discrepancies between 
the personality judgments of different interviewers, 
or. observers, of the same individuals. In personnel 
selection work, predictions of vocational or educa- 
tional sujtability, based on interviews of recruita, 
gohool pupils or university students, are often poorer 
than predictions hased. on a few psychological tests 
of, -aptitudes.-;~, Bome, vocational interviewers ah 


acu ee cave 
perches aro, More in 
a E peychistric interviewing, designed to 


com sterpictars of pe of personality structure, may 
a ak in.more biased .asseesments. Olosencos 


sPsodpintnoulip alna tonda i mink fr gale 
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Among the many objective teste that have been 
ried, physical or physiological indices of temperament 
for ‘example, somatotypes or the psychogalvanic 
eflex), and simple teste of perseveration, fluency and 
ari&biliby are generally deer gi More realistic 
gets ituations can be engineered for bringing out 
uch traits as honesty, igtence, emotional in- 
tability and sociability ; Tat, these methods at too 
laborate for selection or guidance purposes. In rect 
bservations or measurements of the mann r a 
eacting to various performance or 'sireeg' testa are 
nore useful, ın skilled hands. The group observational 
aethods popularized by War Office selection boards 
re widely applied, and provide & useful extension of 
he interview. But they are essentially subjective 
nd greatly dependent on the skill of the observer. 
'o-called projective techniques also involve so much 
iterpretation that they are almost useless for 
‘ocational and educational predictions, though 
"lusble for differential diagnosis of abnormal 
ersonalities. Personality questionnaires are genuinely 
soful at a fairly sophisticated level for assessing 
ateresta and social attitudes, and even for measuring 
ertain social and emotional traita, provided that the 
uestions are sufficiently disguised—for example, by 
he ‘forced choice’ technique—and that the scoring 
‘eys are empirically validated. Ordinary personality 
atings (for example, on pupil record cards) are of 
ttle value, though a number of techniques have been 
evised for making more effective use of acquaintances’ 
udgmente. The chief difficulty in supplying the 
eychologist with & useful set of instruments for 
ersonality assesament is the amount of psychological 
nd statistical investigation needed, and the shortage 
f qualifled investigators in Britain. 


ANATOMY OF METABOLISM IN 
HIGHER PLANTS 


HE full title of the presidential address of Prof. 

Meirion Thomas to Section K (Botany) is ‘‘The 
natomy of Metabolism in Higher Plante: Total 
[etaboligm, Metabolic Processes and Partial Re- 
ctions’’. 
The axiom is that transformation of matter and 
aergy lies at the root of all biological events. Specific 
> every organism, or a component cellular part, i8 
8 total metabolism. The physiologist accepta this 
oneept and abstracts from it metabolic processes 
or special study. Categories are very mixed in the 
hapter headings: photosynthesis; respiration ; 
sid, nitrogen or fat metabolism, and ao forth. 
spiration 18 & traditional term for the absorption 
f oxygen and a related production of carbon dioxide 
y a livmg organ. The gaseous exchange may be an 
rternal manifestation of an integral internal process, 
aving & definite beginning and end. Current 
"arches bear on questions concerning the beginning 
f the process and the integration of events. The 
utcome of these researches will determine whether 
r not the traditional term will survive as something 
iore than a counter with which to reckon. When 
nelysis and synthesis can proceed no further, the 
»rm may still retain a biological meaning. The 
"ueial point may turn out to be that action is, or is 
ot, attributable to organization within & visible or 
visible oell structure. The known facta about 
wtain other processes point to the possibility of 
irection by organized enzyme complexes. However, 
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the abstractions from total metabolism implied in 
many chapter headings in current use are plainly 
made for classiflcatory convenience. They are arti- 
ficial and not natural. 

Analysis of total metaboliam into component 
fractional processes that still retain their character- 
istic pattern has not proceeded very far. Worthy 
progress may, however, be claimed for the atudy of 
the ultimate fragments of which abstracted metabolic 
processes and, consequently, total metabolism, are 
composed. These fragmenta are the partial reactions, 
the phymcochemioal realities. The elucidation of the 
functions of key partial reactions will loom in- 
creasingly large in the future study of physiology. 
With the achievement of a correct synthosis from 
biochemical knowledge about partial reactions, the 
pattern of a metabolic process would emerge. Ideally, 
analysis and synthesis would meet in the abstracted 
process, and we would see 1n the whole the harmonious 
working of the parts, relating functional actions, 
whether single events or blocks of events in & process, 
to the maintenance of individuals or the perpotuation 
of a race. 

It is amgerted that, for higher plants, well-authontio- 
ated facta about reaction sequences and linkages are 
still in very short supply. Problems of intormediate 
metabolism are stated. Methods used in fact-finding 
are outlined, and some of their Immitations indicated. 
Detailed treatment is given to three aspects of 
carbohydrate catabolism, namely, malic acid pro- 
duction in crassulacean acid metabolism, and 
&n&erobio and aerobic respiration. The roeults of 
broad physiological studies involving the measure- 
ment of gaseous exchange are related to our steadily 
growing knowledge of partial reactions in these 
abstracted processes. However, some emphasis 18 
laid on the existence of gaps in our knowledge, 
especially of stages in the aerobic catabolism of 
carbohydrates in higher plants, and on tho noed for 
continued efforta to verify, by experiment, hypotheses 
based largely on work with animal tissues, ycast and 
bacteria. 


EDUCATION OF AFRICANS IN EAST 
AND CENTRAL AFRICA 


HE subject of the presidential address to Section 
L (Education) raises Bo many issues that Mr. 
A. L. Binns has had to select for discussion in his 
addreas only a few of the many problems which 
the title indicates. Mr. Binns pointe out that 
the history of education in the seven British terri- 
tories of East and Central Africa seldom goes 
back more than a quarter of a century, and he is 
full of admiration for what has been done in such 
a short time by so few people with such slender 
resources. These territories depend for the most 
part on agriculture, which is often very primitive in 
ita methods and implements, and the funds available 
are very small in comparison with the exponditure 
to which we are accustomed in Great Britain. 
Education is administered by the Colonial Civil 
Service, working in co-operation with the Christian 
Churches except in those areas where the poople are 
Mohammedan. A comparatively small number of 
European teachers is working very hard to tram 
Africans to follow in their footeteps. Owing to 
drficulties of finance, religion and communications, 
the training of the African teacher often leaves much 
to be desired in both content and method, but a 
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great effort is being made to improve matters. The 
teachers’ centres must be small by British 
standards, but at present some of them produce lesa 
than & dozen teachers annually and lose m both 
efficiency and economy fdr that reason. The cur- 
rioulum followed in the schools has the aim of enabling 
the Africans to lead the fullest possible life in their 
own environment, and to improve that environment 
as quickly as possible; but some Africans would 
like to copy too olosely the aims and methods 
of European education which are, of course, related 
to entirely different environment, culture and 
traditions. Some Africans are also prone to mis- 
take the means for the end and to regard education 
as designed to enable them to pass examinations 
rather than to lead a good life. Many people in Great 
Britam fall into the same error, but it is natural that 
& people who are emerging from & primitive way of 
life should be especially open to the temptations of 
an education academio and examination-ridden. 
Language is & real difficulty in most of the schools of 
these territories, for the tribal vernaculars are very 
numerous, they arise from a number of language 
roota, and they are often limited to such a small 
number of users that these languages have little 
literature and sometimes even no school text-books, 
simply because the market 1s too small to make 
inting economically possible. A lingua franca to 
used in addition to the tribal vernaculars is 
eesential to progress, and it must be a lingua franca 
current over a wide aree, with & nch literature and 
fully equipped for use in technical education and in 
commerce. Swahili, which has been used to some 
extent as a lingua franca, fails in some of these 
respecta but has stood in the way of a better common 


The population of many of these territories is 
increasing very fast, and increased productivity is 
essential. There is here a vicious circle, for increased 
productivity is & condition of the spread of education 
for financial reasons, while productivity cannot 
expend rapidly until we have an educated population. 
So many other things depend on the advance of 
education in East and Central Africa that the vicious 
circle thus described must be broken into to raise 
the moral stature as well as the material resources of 
these countries, and to enable their inhabitants to 
lead a fullor life. 


BRITAIN'S FOOD SUPPLIES 


his presidential address to Section M (Agriculture) 
Dr. N. C. Wright opens with a reference to the 
leading part which the Britiah Association has always 
taken in relating nutritional needs to national life, 
notably by the pioneer survey of food consumption 
and expenditure made by a special Committee of the 
Association in 1880. This survey had already shown 
the increasing dependence on overseas food supplies 
which accompanied Britain's rapid industmal de- 
velopment in the nineteenth century. During the 
fifty years between 1880 and the 1930's this trend 
was continued, until in the immediate pre-war years 
Britain relied on importe to the extent of some 70 per 
cent of the total calorie value of the food supplies. 
This excessive dependence on overseas supplies waa 
inevitably accompanied by the neglect of the food- 
"prod potentialities of British agriculture. 
With outbreak of war in 1939 the country bad 
to face drastically reduced overseas food shipments, 
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which by 1042 had fallen to only half the pre-wa 
figure. To meet this serious menace to the foc 
supply it was necessary not only to re-plan the impor 
programmes but also to re-develop British agricultura 
production. From the nutritional aspect there wer: 
three main objectives in planning this re-ocrientation 
of the country’s food supplies: first, to ensure æ 
adequate oaslorie-level in the national diet; second 
to furnish sufficient supplies of ‘protective’ foods 
particularly for the vulnerable groups of the popula 
tion; and third, so far as ible to provide a die 
which was reasonably varied and table. Th 
first objective was achieved by expanding sub 
stantially the home production of cropa whiol 
furnished maximum calories for direct human oon 
sumption, for example, wheat, potatoes and sugar 
beet. This inevitably involved substantial reduction 
in the livestock population, notably in the number 
of pigs and try—though such reductions wer: 
pertialy offset by large increases in the home outpu. 
of coarse grains. The second objective was achiever 
partly by moreasing the supplies of liquid milk anı 

subsidizing its consumption, partly by expanding ths 
acreages under vitamin-rich vegetables, and partly 
by adopting processing techniques designed t 
increase the tective’ value of certain staple food. 
such as b and margarine. The third objective 
was achieved by changing the pattern of importa t 
include a higher proportion of 1 the more’ palatable 
and concentrated f ad by increasing the home 
production of oertain highly flavouted crops." As + 
result of these combined measures the nutritiona 
value of the diet was actually improved during tht 
War. 

The immediate effeot of the comation of war wa 
to areate greatly increased demands on the world’ 
available food supplies. Simultaneously Britain hac 
to face the loss of Lend-Lease aid. Since anima 
products represented the most expensive drain or 
the country’s currency, the main objective of the 194’ 
agricultural expansion p was to re-expant 
the livestock population; but to do so not only or 
the basis of gubetantially increased dependence oi 
home-produoed anımal feeds but also without any 
appreciable reduction in the home contribution t4 
the total calories of the national diet. The extent t< 
which this was achieved is shown by the figures fo: 
home production in 1950. 

Although ‘both the war and post-war increases ir 
home food production were associated with markec 
changes in e pattern of land usage, they were ala 
largely due to technical improvements Jean tx 
increase both yield and produotive efficiency. Thea 
improvements included very substantial increasea ir 
fertilizer usage, in farm mechanization, in crop pro 
tection methods, and in the productivity of crop 
and stock, as well as of A 

An examination of the country’s future foo 

te indicates that largely owing to thi 
gradual equalization.of demand between differen 
income gro these are likely to increase: At thi 
same time, both the availability of world supplia 
and Britain’s belance of payments problem are likely 
to Innit the country’s ability to purchase food from 
overseas. The need for a further expansion in home 
production is therefore assured. Whether such 
expansion will involve a further marked re-orientatior 
in the pattern of land usage cannot be forecast, but 
there is no doubt that even within the present patterz 
there is still ample scope for mnprovement by the 
wider application of science to farming practice. 
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LOCAL SCIENTIFIC SOCIETIES 


HE title of the presidential address to the Con- 

ferenoe of Delegates of Corresponding Bocieties 
yeing delivered by Mr. J. A. B. Btendall is “Problems 
md Responsibilities”, After the history of 
woieties in Northern Ireland and directing attention 
© men eminent ın their own spheres of activity, Mr 
3tendall turns to the decline in publications issued 
sy local someties. This, he suggests, is possibly not 
jue to lack of interest on the part of those responsible, 
out rather to present-day conditions. Fewer reporte 
ind proceedings of societies are being published and 
stall fewer records of accomplished work made evail- 
ible owing to the prohibitive increase in printmg 
»08te. This is to be deplored. Mr. Stendall thinks 
shat societies should subsidize regional journals rather 
shan. attempt their individual publications and in 
‘his way cut their own costa, allow for an increase mn 
size of the journals, bring all regional records together 
and reduce tmme-lag in the publication of important 
papers. 

Following a brief account of the natural soene in 
Northern Ireland, an appeal is made to members of 
the local societies to give more consideration to the 
importance of preservation by law of several well- 
known areas of great interest—scenically, arche- 
logically and naturally. Great Britain has scheduled 
many such areas, but nothing m this respect has bean 
lone in Northern Ireland, notwithetanding favour- 
able recommendations contained in the 1946 Interim 
Report of an officially sponsored Planning Advisory 
Board on Amenities. 
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An appeal is made for the control of ivy growth, 

y on trees. Locally many fine trees have 

been. killed by ivy strangulation; to-day there are 

numbers tending that way, while potential victims 

are legion, especially those growing along roadsides. 

Similar conditions appertain farther afleld than 
Northern Ireland. 

Turning to local achievements in the preservation 
of Nature, Mr. Stendall refers to the value of the Wild 
Birds Protection Act (N.I.) 1931, which swept away 
outmoded legislation, similar to that which holds in 
other of the United Kingdom to-day, ranging 
as it does back into the 'eightiee. Northern Ireland, 
fortunate in being & ‘compact area, lends itself to the 
now admitted justifiable experiment of deeming all 
gpeciea-of wild birds to be protected, with the proviso 
that any undesirable members of the family could be 
contracted out, while & close season is grven to birds 
of sport. The Act is administered by the Home Office 
of the Northern Ireland Government, with a special 
committee to advise the Minister. At the moment, 
there are seventeen species completely unprotected, 
two species can only be taken on enclosed land, while 
sporting birds of winter can‘have their close season 
altered and even be given complete protection for a 
CEU od if necessary. nesta and eggs are 

except those of the blacklisted species. 

The Minister has the power to transfer species from, 

and to, oomplete protection, while police have to be 

able to recognize but few species. Mr. Stendall 

that local societies “could do much to 

bring about legislation of a like nature in (Great 
Britain. 


OBITUARIES 


Sir Jack Drummond, F.R.S. 


THE insensate murder, on the night of August 4, 
of Sir Jack Drummond, together with his 
wife and their twelve-year-old daughter Elizabeth 
Anne, will have brought rage and grief to many 
hearts. Debonair would be the best mngle word to 
describe him ; he attracted friends as the sparks fly 


He was born m 1801. The history of his scientific 
work typifies and illustrates the development of 
biochemistry in Great Britain. Graduatmg from 
Queen Mary College and King’s College, London, he 
became a research worker at the Royal Cancer 
Hospital, London, in 1914, and remained there for 
five years, when he was appointed reader in physio- 
logical. chemistry at Universtty College, London. 
This appointment, in which he sucoeeded the first 
reader ın the subject to be created in the University, 
Dr. R. H. Adera Plimmer, was to the staff of the 
Department of Phymology. The post was made into 
& profeasorsbip in 1922, the Department then being 
known as the Department of Physiology and Bio- 
chemistry, which title it retained until his rengnation 
in 1946 to become director of reeearoh to Boots Pure 
Drug Co., Ltd., after which & separate Department 
of Biochemustry was oreated. 

The long list of Drummond's published papers 
emphasizes the unfolding of the subject of 
biochemistry. He had begun work on nutritional 
subjecta, pertioularly on the so-called ‘accessory 
substances’, while at the Royal Cancer Hospital, and 
under the influence of Casmrur Funk. In 1922 he waa 


publishing the resulta of a search for the fat-soluble 
factor, then called vitamin A, and investigating ita 
origin. At that time, although Mellanby had shown 
the antirachitic properties of the factor, it had not 
yet been separated into the A and D fractions—this 
happened about 1924. He passed on to study high 
rotein dieta, further properties of the non-saponi- 
ble fraction of cod liver oil, and to the anti- 
rachrtio properties of irradiated sterols, in 1925. The 
following year he went back to the question of the 
chemical nature of vitamin A, discussed ita poasble 
relation to carotene, which was rejected because he 
could not confirm the growth-promoting action of 
the latter, and he evolved the arsenic trichloride 
colour reaction. After working for two years on 
vitamin B in relation to diet and inanition, he returned 
in 1930-31 to the question of the relation of vitamin 
A to carotene, and this he now confirmed, explaining 
the former failures by the fact that the carotene had 
been given ın solution in ethyl oleate, which oxidized 
easily and led to destruction of the carotene. For the 
time it appeared that carotene and vitamin A were, 
in fact, identical; but in 1932 T. Moore, of Cam- 
bridge, showed that the vitamm was formed from 
carotene in the body, and this Drummond confirmed. 
Attention was next turned to more practical 
questions of the nutritive value of bread, the effecta 
of milling, of the seasonal alterations in milk, and of 
the effects of fat-free dieta; he also worked on 
vitamin E, which had recently been isolated. 
It must be mentioned that nearly all this large 
amount of published work was carried out in col- 
laboration with others, and they were many and often. 
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distinguished, or destined to became so; Drummond 
was, however, the senior partner in most of these 
publications. I think he exerted much more influence’ 
through his inspiration of junior colleagues, and by 
his example of first-class work than by, any actual 
event of discovery, in which, despite immense efforta, 
he was, on the whole, not over fortunate. That he 
played a very large part in the general development 
of the biochemistry of nutrition nobody can doubt ; 
but it was more by example, by the applicatian of 
first-class chemistry, by his innate iation that 
diate: chemistry’ 4s “neh enodgh ad by the 6o- 
ordination of wide chemical with biological knowledge 
rather than by resounding discoveries that he did so. 

When the War came in 1989, be was clearly 
indicated as the most suitable person for the - 
ible post of scientific adviser do the Ministry uf Pood, 
which he held until 1946, in the later years of the 
period being also adviser on nutrition to the Allied 
Post-War Requirements Bureau and §.H.A-E.F., and 
adviser on nutrition to the Control Commissions for 
Germany end Austria (British Element). He was 
knighted in 1944, and shortly afterwards was elected 
a Fellow of the Royal Bociety. Great Britain owes to 
Jack Drummond and to the Minister, Lord Woolton, 
- who. gave him a pretty free hand, an incalculable 
debt for the fine work they did m connexion with 
the British rationing system, which was finely con- 
ceived, -brilliantly executed, and « pattern to all 
nations. : 

Drummond was interested in food from every 
aspect; he was & very good judge of food and 
knowledgeeble as to ite preparation, and he brought, 
as often as he could, to good food, good fellowship. 
Very many have spent many a happy hour with him, 
enjoying good fare, good conversation, and good fun 
at ono of his clubs, at some private dining club, which 
he always enlivened, or in his own home, where he 
was the ect host. We ahall all think, often and 
often, of those very well-spent evenings, and shall 
not forget. : 

Lady Drummond (nes Wilbraham) was his second 
wife; she was interested in history, and collaborated 
with him in the production, in 1989, of an enter- 
taining book, "The Englishman’s Food" (Jonathan 
Cape), which &bounds in sound scholarship and 
humour. ? . : 

' Jack’ waa full of energy and enterprise, and with 
& lively sense of humour, which extended to tellmg 
stories against himself. He had travelled widely, and 
with wide-open eyes.  Hatred was foreign to his 
nature, though he freely expressed amused contempt 
for any kind of pomposity or priggishnees ; to some, 
therefore, he might have been unacceptable. 
Beneath the twinkhng eye there was, neverthelees, a~ 
steely inflexibility of purpose, and he could be 
devastating towards incompetence and astringent 
to fools. Lecturing came eamly to Drummond; he 
was bright, informative and had a gift for popular 
exposition; accordingly he gave many popular 
lectures to large audiences, both in Great Britain 
and in the United States, and these lectures were 
greatly enjoyed. f . 

His connexions , with the industrial of 
biochemistry, and especially wrth the food industry, 
were olose, and mutually beneficial. Few realized 
more clearly than he that our standard of living, 
together with the sweets of acedemic life, represent 
the cream skimmed from industri&l endeavour, and ' 
he probably supplied more young men for industrial 
undertakings than any other three biochemiste put 
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together; these young men did him great credit 
and they not infrequently gained distmotion in bot] 
pure and applied’ sciance. 

Very many young le owe to Sir Jack Drum 
mond their start in life; he liked young people, anc 
pub on no professorial airs for their benefit. If any 
memorial to him is to be created, he would have 
liked nothing better than something which woulc 
enable capable young people to receive an enco i 
start, such as he gave to so many. It would also kee, 
alive the namo, for those whose loas it was not t 
have known him, of a great and lovable personality 

C. LovaTT Evans 


Tum late Sir Jack Drummond was a man oj 
outstanding ability. ` He was a scientist with az 
international reputation as one of the leaders ir 
developing what has been .called the newer know. 
ledge of nutrition. By applying the scientific methoc 
of approach to the administrative problems in the 
Ministry of Food he made a great contribution tc 
the success during the Beoond World War of food 
policy, the outstanding feature of which was the 
special provision for the nutritional needs of mothers 
and children. The resulting big improvement in the 
health and physique in the rising generation in a 
lime of acute food shortage was: & remarkable 
achievement. As one of those who got this policy 
adopted, and for his work in helping to getit carried 
through, he rendered great service to Great Britain. 

í BoYD-ORR 


Mr. J. R. Park 


BarrmH applied acience has suffered a severe loss 
in the untimely death of Mr. J. R. Park, a managing 
director of the British Oxygen Co., Ltd. Mr. Park 
was born in London in 1902 and was educated first 
at Battersea Grammar School and then at Queen 
Mary College, where he ted in chemistry. 
After a short period on the staff of Westminster 
Technical College he worked as an analytical chemist 
in industry for a number of years in Britain, followed 
by a year in & French firm. 

In 1929 Mr. Park joined Imperial Chemical Indus- 
tries, Ltd., Billi Division, where he remained 
until 1945. For & time he worked there as a plant 
manager, but soon he switched over to the research 
side. The production of hydrogen, the hydrogenation 


. of ooàl, the ammonia synthesis and methanol syn- 


thesis were some of the flelds which ied him in 
theyears up tà the Seound World Was, when he had 
advanced to the position of ammonia research 
manager. He was also connected with the design of 
oil hydrogenation plant, and in the first year of the 
War was responsible for the deaign of various other 
plante. 

I made his acquaintance ın 1041, when Park was 
put in charge of the I.O.I. Billingham research team 
tr eens en Energy Project. His 
quick grasp of problems, his strong scientific back- 
ground and his understanding of large-scale indus- 
trial formed a combination that contributed 
greatly to the success of the enterprise. 

In 1045 Park was asked to organize a research 
department in the British Oxygen Co. He did thu 
with outstanding success, creating within a few years 
a large and flourishing research organization practio- 
ally from scratch. His worth was quickly appreciated ; 
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in 1048 he became assistant managing director, and 
100n Was pros to the post of managing director. 
[t is largely due to Park that the British Oxygen Co. 
has been transformed from an undertaking relying 
mainly on foreign patents into a modern enterprise 
3tanding on its own feet in the field of research and 
development. Park was one of the all too small group 
of first-class chemical technologiste who are essentiel 
for the economic future of Great Britain; his death 
leaves a gap which will be felt for a long time. His 
friends mourn the passing of a personality of wide 
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NEWS an 
The Nature Conservancy : 


Captaln C. Diver, C.B., C.B.E. 


Captain C. Diver is retiring on December 1 from 
the post of director-general of the Nature Con- 
servancy. He was appointed to his present post four 
years ago to implement the Government’s decision 
to establish the Nature Conservancy. After being 
invalided out of the Army, in 1919 he was appointed 
to a clerkship in the House of Commons and remained 
in the service of the House for the next twenty-nine 
years, relinquishing his appointment as principal 
clerk of committees to take up his present post. 
Throughout the Second World War he was clerk to 
the Select Committee on National Expenditure. In 
the fleld of biology Capt. Diver has worked as an 
amateur. Very early he developed an interest in 
land and freshwater Mollusca and a httle later in 
the moses. After the Firat World War, he received 
much help and encouragement from Bateson, and 
»ollaborated with Boycott and others in expermenta 
on the genetics of inverse symmetry m Limnoa. He 
also studied the distribution of genes in natural 
populations of Cepaa, and the behaviour and web- 
building of the garden spider. In 1930 he began the 
scological survey of South Haven Peninsula, Stud- 
land, on the Dorset coast, and soon enlisted the help 
of Prof. R. D'O. Good and many others. This work, 
‘or which he received a Leverhulme grant, continued 
ibeadily for the next nine years until brought to an 
vbrupt close by the declaration of war. He was a 
nember of the Nature Reserves Investigation Com- 
nittee set up in 1942 under the auspices of the 
society for the Promotion of Nature Reserves, and 
1e was largely responsible for the contents of its 
‘eport. This report furnished the basic data for the 
work of the Wild Life Conservation Special Com- 
mittee which was appointed in 1045 by the Ministry 
of Town and Country Planning to work in con- 
unction with the Hobhouse Committee on National 
?arks. He took a leading part in the work of the 
špecial Committee, the report of which (“‘Conserva- 
ion of Nature in England and Wales". Cmd. 7122. 
(947) he drafted at the unanimous request of the 
Jommittee. It was largely informed by his ideas 
and policies, and the eed ene by the Government 
of its main conclusions brought the Nature Con- 
:ervancy into being. 


Mr. E. M. Nicholson, C.B. 


Mz. E. M. Nrognorsow, who has been appointed by 
he Nature Conservanoy, with the approval of the 
word Premdent of the Council, to succeed Captain 
Diver as director-general, ıs & charter member of 
hat body. He brought to the service of the Con- 
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interests and great charm, and of a warm-hearted 
&nd loyal companion. F. E. SMON 


WE regret to announce the following death. . 


Sir Frederic Kenyon, G.B.E., K.C.B., dunng 
1909-30 director and principal librarian of tho British 
Museum, on August 28, aged eighty-nine. 

Dr. Albert Mansbridge, C.H., founder and first 
secretary of the Workers’ Educational Association, 


on August 22, aged seventy-mx. 
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servancy & valuable combination of admunistrativo 
experience and expert ornithological knowledge ; and 
he assumes his new duties as ono who not only was 
a member of the Wild Life Conservation Special 
Committee but has also taken an active part in tho 
work of the Conservancy since ita inception. During 
the War, he served in the Ministry of Shipping, later 
the Ministry of War Transport, where as head of the 
division m charge of Middle East supplies he was 
responsible for sending out the Kerr-Worthing- 
ton scientific mission. From 1945 until May of this 
year he was secretary of the Office of the Lord 
President of the Council, and is a member of tho 
Advisory Council on Scientific Policy. For the past 
few months he has been in Baluchistan as tho leader 
of a United Nations Economic Development Survey 
team. Birds and ornithological affars havo been 
Mr. Nicholgon’s life-long interest, and he has pub- 
lished scientific papers and several books on this 
subject; in 1927 he organized and dirested tho 
Oxford Bird Census, in which university ornitho- 
logista, botanista and entomologists collaborated in 
fleld surveys; and in the two following years ho 
organized the Oxford University expeditions to 
Greenland and to British Guiana. He has been 
secretary, vice-chairman and chairman of the British 
Trust for Ornithology and has taken a leading part in 
other ornithological activities. 


Natural History at Edinburgh : 
Prof, J. Ritchle, C.B.E. 


Wrrs the retirement of Prof. James Ritchie from 
the chair of natural history at the end of the current 
session, the University of Edinburgh will loso tho 
services of a distinguished naturalist and inspiring 
teacher. In his student days he came under the 
mfluence of Sir J. Arthur Thomson at Aberdeen and 
proved a worthy successor to that line of all-round 
Boientiflo naturalists of which Scotland is justly proud 
—a type all too rare in these days of specialization. 
A brilliant record as & student saw the awerd of an 
M.A., a B.Sc. and in 1012 & D.Sc. In 1907 he ontored 
the Royal Scottish Museum as an assistant and in 
1921 became keeper of the Natural History Depart- 
ment. In 1030 he was appointed regius professor of 
natural history in Aberdeen and transferred to the 
chair at Edinburgh in 1936. Among the other posts 
he haa filled are: five periods on the council, one as 
secretary and two as vice-president of the Royal 
Society of Edinburgh, president of Section D 
(Zoology) of the British Association, editor of tho 
Scottish Naturalist, vice-president of the Zoological 
Society of Scotland and membership of various 
bodies concerned with the conservation of wild life. 
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His zoological researches commenced with a series of 
pepers on Hydrozoa but soon extended to other 
marine invertebrates, land and water vertebrates and 
archeology. One of his interesting economic sug- 
gestions, & method of keeping the submarine shafte 
of an electricity station thee from blocking by the 
invamon of mussels, has been ın successful operation 
Binoe 1927. It is not possible in a brief note to do 
justice to his remarkable energy and enthusisam nor 
to the wide range of his knowledge and interests. 
His services were recognized by the confermant of a 
C.B.E. in 1948 and an honorary LL.D. by Aberdeen 
this year. His skill in-drawmg is refleoted in all his 
work, and outaide scientific circles has been recognized 
by the Royal Scottish Acadamy, which has exhibited 
& number of his delightful water colours. A moet 
approachable man, he has always been ready to share 
his knowledge and to encourage the humbleet of 
inquirers. Many have enjoyed his loyal friendship, 
and some perhaps a round of golf with him. 


Dr. M. M. Swann 


Ds. MragAEL, MgRhprTH Swanw haa bean appointed 
to gucoeed Prof. Ritchie. Educated at Winchester 
and Cambridge, Swann, after graduating in 1940 with 
a first-class in zoology, joined the Intelli Corps, 
served in Iceland as a captain instructor in arctic 
warfare, benefiting by his earlier experience with the 
Cambridge Iceland Expedition of 1939, and was 
thereafter engaged in operational research in Great 
Britain and Normandy.: When, as leut.-colonel in 
the Scientiflo Advisers Branch of the War Office, he 
was demobilized in 1946, he returned to the Zoology 
Department at Cambridge as temporary demon- 
strator, with a research fellowship at Gonville and 
Caius College. He has bean a University demonstrator 
since 1048. Dr. Swann has devoted himself actively 
to the investigation of the cell, and his studies have 
followed three main lines—the refinements of mitosis, 
the fertilization reactions of sea-urchin eggs, and the 
mechanical properties of oell-membranes. In the 
first, his Ph.D. thems (1950) was on “Structural 
Factors in Mitoeis", and with J. M. Mitchison he has 
elaborated the use of polarized light in the study 
of oell changes affecting membranes, mitosis and 
cleavage. In the second, in collaboration with Lord 
Rothschild, he has elucidated the responses of the 
xii ME ee ee and in 
the last he, along with Mitchison, has attempted to 
link the processes of cell-cleavage with the physical 
properties of the cell-membrane. At the age of 
thirty-two years Dr. Swann is not the most youthful 
of Edinburgh’s long succession of profeasors of natural 
history, but to better his record one must go back to 
1804 and the appointment at the age of thirty of 
Robert Jameson, the teacher of Charles Darwin, 
Edward Forbes, Sir William Jardine, William 
Scoresby, John Goodsir and many other well-known 
naturaliste. 


Research at Edinburgh on Cancer 


From the estate of the late George Fisher Melville, 
advocate, of Edinburgh, the sum of £270,000 has 
now become available for the encouragement of 
activities relating to ''the care and cure of cancer”. 
Some time ago, Messrs. Tod, Murray and Jamieson, 
W. B., of Edinburgh, in whose hands the affairs of 
the estate regt, sought the advice of representatives 
of the Royal Co of Medicine and of Surgery of 
Edinburgh and the University, and with the 
sales GE is 2d owt o “por Ae drew 
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up & acheme for the appropriate utilization 
this money. This scheme has now gained the 
approval of the Court of Seasion. The next step will 
be the formal approach by the trustees to the Royal 
Collegea and to the University of Edinburgh request- 
ing that each of these bodies shall nominate & trustee 
and three members of a permanent scientific advisory 
committee which will:&t once proceed to formulate 
recommendations for carrying the scheme into 
practical effect. Since the care of the patient is now 
& responsibility of the State, it is certain that the 
edientiflo advisory committee will be mainly, if not 
exclusively, concerned with the encouragement of 
research into the naturd and causes of malignancy, 
and thus into the ways in which it may be prevented, 
treated and controlled. The hands of the trustees 
are not tied. They are empowered to nourish re- 
searches being undertaken in hospitals and elsewhere, 
to build and equip new laboratories, to institute 
research fellowships and to amalgamate or to 
form alliances with other bodies actively interested 
in the same general fleld of in In these days, 
opportunity of this magni knocks but very 
rarely upon the doors of Scottish academic institu- 
tions. The responsibility to be assumed by the 
scientific advisory committee 18, therefore, exceedingly 
heavy. To exploit this opportunity to the best ad- 
vantage to all concerned—to those who suffer and 
to those who seek knowledge that may give power to 
abolish suffering—will demand the exercise of much 
wisdom. Of this there is in Edinburgh a nch store. 


Popülar Interests In Sclence 


Aw investigation into the interesta of about 301 
people (241 males, 150 females) who are taking science 
subjects in adult education classes showed that the 
females were more extreme in their preferences and 
dislikes than the males (Health Educ. J., 9, No. 4). 
Males were most interested in studying future ad- 
vances and new discoveries and thearies in science 
and, next to these, medicine, health and the industrial 
applications of science. Medicine and health were 
the most popular subjecta for females, and almost 

M MD were pure biology and paychology. 

males nor females took much interest in 
aeronautics or in the publie direction and use of 
science; even leas interest was shown in the work 
of scientific institutions and the resulta of science 
surveys and commissions. This may indicate that 
the ‘ordinary’ man is not fully conscious of the 
im of science on communal life or, perhaps, is 
little interested in the development of society as 
distinct from the individual. Confirmation of this 
investigation was obtained from a group of men in 
an Army education college. Although the men were 
not necessarily interested in science, their likes and 
dislikes were very similar to those of the younger 
men in the original group. 


_C. T. R. Wilson and the Cloud Chamber 


Tus fourth in the sers of attractively illustrated 
monographs dealing with the assomation of prominent 
men of science with the Cambridge Instrument Co., 
Ltd., is entitled “C. T. R. Wilson and the Cloud 
Chamber” (pp. iv+16; from 18 Grosvenor Place, 
London, 8.W.1; 1952; free) and m written by B. 
Barron, with a foreword by Sir Lawrence Bragg. 
Reference is made, both in the foreword and in the 
text, CO EE PP ee E 
apparatus and to the remarkable suocees of the first 
camplete cloud chamber constructed by Wilson in 
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the Cavendish Laboratory, Cambridge, in 1911. This 
instrument was the only one used by Wilson for his 
many subsequent researches and i8 preserved now 
in the Cavendish Museum where ıt 18 still, after forty 
years, a8 capable of producing perfect ray-tracks as 
when it was first demonstrated. In 1913, the Cam- 
bridge Instrument Co. obtained permission to make 
a cloud chamber similar to Wilson’s omginal model, 
and the Company's first instrument, together with 
subsequent developments, such as the Wilson- 
Shimidzu raytrack apparatus (1921), the student's 
demonstration. cloud chamber (1927) and the re- 
ciprocating cloud chamber built for the 1951 Festival 
of Britain, are all fully deseribed and illustrated in 
the monograph. 


Standards of Light at the Natlonal Physical Lab- 
oratory 


“LigHtT” i18 the second in tho series of pamphlets 
on units and standerds of measurement employed 
at the National Physical Laboratory, Teddington 
(pp. 8. London: H.M.8S.O., 1952; 64.). The first 
dealt with tho fundamental units of length, mass and 
time, and tho third will deal with electrical unite. 
In tho pamphlet on hght, the unita and systems of 
measurement used in the Photometry, Colorimetry 
and Radiometry Sections of the Light Division of 
the Laboratory are defined. The units are those 
normally employed in reports and certificates sued 
by the Laboratory. Brief particulars describing the 
derivation of the units are provided, and reference i8 
mele to those which are accepted internationally. 
‘The topies discussed in the photometry section of the 
pamphlet are the candela, the unit of luminous 
intensity ; the lumen, the unit of luminous flux, 
the distinction between the umts of illumination on 
the British and metrio systems; the stilb und the 
nit; the scotopic system of photometry ; and colour 
temperature. The requirementa of the standard 
trichromatic system of colorimetry adopted by tho 
Commission Internationale de I'Iiclairage are set out 
clearly in the colorunetry section, and, under the 
third healing of the pamphlet, “Radiometry”, the 
instruments, perticularly the Callendar radiation 
balance and its more recent successor the Guild drift 
radiometer, for the yneasurement of the rate of trans- 
ference of energy by electromagnetic radiation, are 
briefly discussed. Industrial and research laboratories 
will find this series of pamphlets most helpful in 
interpreting test certifloates and in ensuring that 
resulta of measurements are expressed 1n agreed and 
internationally recognized units. 
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Principles of Extraction and Refining of Metals 


THE Institution of Metallurgists has published the 
flve lectures on the “Principles of the Extraction 
and Reflning of Metals" given under the presidency 
of Mr. E. W. Colbeck at ita refresher course in 1950. 
Starting of with an mtroductory lecture on the use 
of physical chemistry in extraction operations, which 
18 concerned mainly with thermodynamic principles, 
the place of mineral dreasing in extraction metallurgy 
13 then considered; this is, ui the main, economic 
and technical. A lecture of unusual interest on the 
principles of ore reduction, by Prof. C. W. Dannatt, 
goes far towards syatematizing the large number of 
pecus which are used for obtaining crude metal 
rom its ore. T'he fundamentals of the production of 
ingots are then discussed, and the course 1$ concluded 
by & lecture on the principles underlying refining 
processes, using the fundamental chemical principles 


NATURE 


105 


previously outlined. All who are concerned with 
the oxtraction and refining of metals will find in thia 
short monograph a large amount of material of direct 
interest, much of ıt by no means easy to find, nor 
Bo well digested, elsewhere. As 18 said in the con- 
oluding paragraph of the last lecture: “The refiner 
will find ıt vastly to hia advantage to employ thermo- 
dynamics in order to recognize both the results which 
may theoretically be achieved in tho ideal process, 
and those which are inherently impossible under 
his conditions of working". 


King George lll Collectlon of Scientific Instru- 

ments 

A DESCRIPTIVE catalogue of the King George 111 
collection of scientific instruments, issued by the 
Science Museum, London (pp. 92+8 plates; London 
H.AI.S.0., 1951 ; 78. 6d. not), 18 of interest in throwing 
light on the activities of individual instrument -makers 
practising during the latter half of the cighteenth 
century. The catalogue : divided into sections 
according to the various branches of science recog- 
nized at the present time, for it should be realized 
that in the days of George III scientific specialization 
was not known, since the philosophers—as they were 
called—did not confine their studies to one branch 
of knowledge. The sections of the catalogue include 
mechanics, heat, pneumatics and hydrostatics, 
chemistry, astronomy and time measurement, optics, 
surveying and mathematical instruments, acoustics, 
magnetism, electricity, manuscripts and muiacel- 
laneous. The catalogue œ illustrated and concludes 
with notes on the location of the othor portions of 
the orginal collection and a list of makers of the 
instruments. 


Colomal Plant and Anima! Products 


In the latest isaue of the quarterly Journal of the 
Colonial Products Advisory Bureau (Plant and 
Animal) (2, No. 3), R. H. Kirby continues his series 
of articles on seaweeds in commerce. Besides accounts 
of the use of agar-agar in the British Commonwealth 
and other countries, Kirby also describes the manu- 
facture of algin in the United States and other parts 
of the world. Other articles include one on aromatic 

of commercial importance by E. Brown and 
W. 8. A. Matthews, and the market for mangoes anil 
mango products by E. H. G. Smith. Reports of 
recent investigations at the Colomal Products 
Advisory Bureau include that on the use of trigona 
wax from Tanganyika, manila hemp from Malaya, 
pewar or peach nuts from Trinidad. a deacription of 
drying trials with goat skins in the Sudan and the 
possibilities of using cocoa husks from the Cold Coast 
as a source of furfural. 


Annals and Magazine of Natural History 


For & century and a quarter the Annals and 
Magazine of Natural History has held an honoured 
place among biological journals, all-embracing in 
its earlier years, ıt has of late tended to include 
particularly systematic and morphological papers 1n 
zoology, paleobotany and palmontology. The pro- 
pnetors of the Journal, Messrs. Taylor and Francis, 
Ltd., with the support of the editorial board, have 
now deoided to widen its scope by combining with it 
the Journal of Botany, which had to cease publication 
during the Second World War. The editorial board, 
Sir Guy Marshall, Dr. W. T. Calman, Prof. H. L. 
Hawking and Mr. W. N. Edwards, wil thus have 
the assistance of Dr. George Taylor, keeper of botany 
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in the Britash Museum (Natural History), and in view 
of the mportance of the entomological pepers in the 
Annals, Mr. E. B. Britten, of the Department of 
Entomology at the British Museum, ia also to join 
the board.  Biologistg will welcome the extension 
of the field. of this old-eatablished journal and wish 
it a new lease of lfe. 


Forty Years of X-Ray Diffraction : Annlversary 

Meeting in London 

Ts» X-Ray Analysis Group of the Institute of 
Physica is holding a meeting at the Royal Institution, 
Albemarle Street, London, W.1, during October 
24-25, in celebration of the fortieth anniversary of 
the discovery of X-ray diffraction by Friedrich, 
Kuippmg and von Laue (gee Nature, June. 7, p. 049). 
After an opening historical address by Sir Lawrence 
Bragg, four papers will be read: ‘The Growth and 
Scope of X-Ray Analysis”, by Prof. J. D. 
Bernal; “Chemical blems”, by Dr. D. Hodgkm ; 
“X-Ray Analyses and the Metalho State", by Prof. 
G. V. Raynor; and “The Application of X-Ray 
Analysis to Protein Structure", by Sir Lawrence 
Bragg. A commemorative dinner will be held on 
October 24, in the Critenon Restaurant, Piccadilly 
Circus, at which the guests of honour will be Prof. 
M. von Laue and Prof. J. M. Bijvoet. During the 
two days of the meeting there will be an exhibition 
in the Royal Institution of historical X-ray apparatus, 
etc. The meeting is open to all. Application forms 
for ‘attendance (to be returned by Beptember 20) 
and further information can be obtained from the 
Deputy Secretary of the Institute of Physica, 47 

ve Square, London, S.W.1. 


Royal Photographic Soclety : Annual Exhibition 


THE ninety-seventh annual exhibition of the Royal 
Photographic Society will be opened by the American 
Ambasador, Mr. W. 8. Gifford, on September 11, 
in the Society's House, 16 Princes Gate, London, 
8.W.7. It will be open to the publio-without charge 
from September 12 until October 12, inclusive, from 
10 am. to 8 p.m. each day (Saturdays, 10 a.m— 
5.30 p.m.; Sundays, 2.80-5.30 p.m.). After the 
London display, the whole of the exhibition will be 
transferred to Leeds for the period October 26- 
November 23, and to Bristol for the period Decem- 
ber 6-81. 


Foot-and-mouth Disease Inquiry : 
THe Minister of Agriculture and Fisheries has 
appointed a committee to review the policy and 
arrangements for deehng with foot-and-mouth 
disease in Great Britain, and to advise whether any 
changes should be made in the light of present 
scientaflc knowledge and the technical and pears 
trative experience gained in recent years in this and 
other countries. The Committee 18 constituted as 
follows: Sir Ernest Gowers (chairman), Prof. E. D. 
Adrian, Colonel H. Cator, Dr. Ll. Wyn Griffith, Lord 
Hungarton, Prof. A. Robertaon, A. R. Semple, and 
H. Wooley. R. A. Thorne, of the Ministry of 
Agriculture and Fisheries, haa been appointed secre- 
tary to the Committee. Communications should be 
addressed to him at Hook Rise, Tolworth, Surbiton, 


Surrey. ; 
Rajasthan Academy of Sclences : Officers 


AT the second annual meeting of the Rajasthan 
Academy of Sciences, Pilani, the following offloers 
were elected: President, Dr. G. 8. Mahajani, vice- 
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chancellor, University of Rajputana; Vice-Presi- 
dents, Dr. N. N. Godbole, director of mdustries and 
commerce, Rajasthan Government, and Dr. A. 
Mookerji, profeasor of physica, Birla College of 
Sciences; Seorsiary, K. saris Birla College 
of Science, Pilani. Mr. M. L. Schroff and Dr. M. L. 
Roonwal, as ex-presidents of the Academy, serve ‘as 
vioe-preadents, and Mr. Roshan Singh continues to 
be the treasurer. 


Announcements 


A Discussion on “The Place of the Scientist in 
Civil Defence" has been by the Royal 
Institute of Chemistry (London and South-Eastern 
Counties Section) with the Institute of Biology and 
the Institute of Physica (London and Home Counties 
Branch) and will be held on October 16 at 6.30 p.m. 
in the City of London School, Viotori& Embankment, 
London, E.0.4. The prmoipal speakers will be: 
Sir John Hodsall, Sır Charles Ellie, Dr. E. T. Paris, 
Prof. W. V. Mayneord and Prof. H. N. Rydon. 


A SEMINAR on polymer science is to be held in 
the Department of Chemistry, University College, 
London, W.C.1, durmg the autumn term. Hight 
lectures, by different speakers, will be given on 
Fridays at 4.80 p.m., beginning October l7. Visitors 
will be welcome. 


A OONYERHNORE on the "Growth, of Protozoa” will 
be held during October 24-25 at the New York 
Academy of Soienoes under the joint sponsorship of 
the Academy and the Society of Protozoologiste. The 
first day will be devoted to free-hving forms, and 
the second to parasites. The programme is designed 
to be of broad biochemical, morphological and medical 
interest. The proceedings will be published in the 
Annals of the Academy. Further information oan 
be obtamed from the secretary of the Society, Prof. 
E. R. Becker, Department of Zoology and Entomo- 
logy, Iowa State College, Ames, Iowa. : 


THs Sixth Congress of the International Scientific 
Film Association will be held in the Maison de la` 
Ohimie, 28 rue St. Dominique, Paris 7°, during 
September 28-Ootober 1. During the Congress thore 
will be meotings of the General Assembly of the 
International Scientific Film Association, meetings of 
the permanent committees dealing respectively with 
medical, research, technical and industrial Alms, and 
& festival of scientific films. At the Congress Great 
Britain will be represented by the British Scientific 
Film Association, and further mformation can be 
obtained from the administrative afflcer of the 
Association at 164 Shaftesbury Avenue, London, 
W.C.2. 


THe Council of the City and Guilds of London 
Institute has conferred the fellowship of the Institute 
on the following past students of the City and Guilds 
College: L. H. Bedford, chief television engmeer, 
Marconis Wireless Telegraph Co., Lid.; H. F. 
Cronin, chief engineer, tropoltan Water Board ; 
W. A. Del Mar, chief engineer, Habırshaw Cable and 
Wire Division, Phelps Dodge Copper Products Corp., 
United States; H. J. B. ing, director, John 
Mowlem and Co., Ltd., and also of Sou Mechanics, 
Ltd.; W. H. G. Roach, managing director, William 
Preas and Son, Ltd., technical director, D. and C. 
and William Pres, Ltd., director of the General 
Descaling Co., Ltd., and also of John Paul and Co., 
Ltd., Dublin. 
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ELECTRONIC INSTRUMENTS AND EQUIPMENT 


EXHIBITION IN 


HE seventh annual exhibition of the North- 

Western Branch of the Institution of Electronica, 
7hich was held in the College of Technology, Man- 
hester, during July 15-18, had & record number of 
xhibitorg, more than forty concerns—univernities and 
esearch associations as well as private firma— being 
spreeented. There were, in addition to the trade 
xhibita, demonstrations of equipraent in the research 
tage and a number of special displays dealing with 
eee sound recording and with television. 
' on eleotronie subjecta, both elementary and 
dvanoed, were shown, and the leoture programme— 
overing sixteen different topics in all—inoluded talks 
n technical subjects associated with the special 
ane as well as discussions of production methods 

2 by the staff of some of the exhibiting 


"IB His tad E ceremony, Mr. A. J. 
-*hilpot, director of British Scientific 
natruments Research Association, ramarked that the 
levelopment of electronics has been much more 
losely tied to commercial application than that of 
nost sciences, and the academic treatment has tended 
o follow rather than precede. This trend has cer- 
ainly been reflected in these exhibitions, The first 
ive included a succession of striking new applications; 
oub the tendency last year and again this year was 
owards consolidation—greater reliability, improved 
fAciency and all the other improvements which 
vith & better appreciation of the theoretical - 
round. In fact, it would almost be true to say that 
tot one exhibit represented a really new application. 
Chis fact probably accounts for the disappointment 
preesed by some of the lay visitors; a certain 
amiliarity with the field was necessary for the 
wppreciation of some of the improvements, offered. 
None the leas there were improvements, some of them 
[uite striking; but as the scale of the exhibition 
noreases it becomes more and more difficult to 
resent an adequate account, and it is more than 
ver neceasary to point out that the items mentioned 
n this report are aimply those which had the strangest 
»rsonal appeal to the writer. 

The Reeearch Laboratory of Associated Electrical 
ndustries, Ltd., demonstrated equipment for meas- 
iring infra-red radiation of very low intensity. 
Normally the minimum meagurable intensity is 
letermined by the level of the random noise arising 
rom the lead sulphide deteotor-oell In this equips 
nent the incoming signal is chopped by a rotating 
ctor diak and the signal amplified in a narrow-band 
unplifler. The narrow band is obtained by using the 
1omodyne principle ; that is, the incoming signal is 
nixed with a local signal of the same frequency to 
sroduce & beat frequency of zero (namely, & D.O. 
yutput). In this way the signal-to-noise ratio is very 
nuch increased. The same principle is also being 
ised in the pul lie developed by the Physics 
Department of University of Manchester for the 
letection of very weak light sources (for example, 
aint stars), which was also on show. In this case 
he detector is an electron-multiplier cell, cooled in 
iquid air to reduoe the noise-level as much aa possible. 
Che best sensitivity eo far claimed would allow the 
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detection of 10°! lumens (about 50 quanta of green 
light per second). 

The Department of Electron Physics of the 
University of Birmingham included in its exhibit an 
apparatus for producing pulsed magnetic fields of 
high intensity. Fields of the order of half a million 
gauss mn & volume of a few cubic millimetres oan be 
produced by discharging the energy stored in a 
condenser through a specially constructed solenoid. 
In the demonstration & brass washer was hurled 
several feet into the air by the mutual action of the 
pulsed fleld and the fleld due to eddy currente in the 
washer. Another application of the sudden 
of the energy of ac oh er Sp dx i 
the apparatus for spari photography 
designed by the Pu Mote Motion oratory of the 
University of Manchester. The condenser is dıs- 
charged through & simple triggered spark-gap in & 
circuit of very low inductance to produoe a high- 
intensity flash of very short duration. 

In the trade section, the products displayed had & 
standard of appearance and finish whioh waa very 
high indeed, and the stands were attractively arranged. 

Cinema-Television, Ltd., showed the projector unit 
and control console of a standard cinema equipment 
for obtaining a 16 ft. x 20 ft. television picture. The 

icture from an 8-in. cathode-ray tube is projected 
He means of a Schmidt optical system. The anode 
voltage for the tube is 50 kV. and the beam current 
may rise to 16 mA. A powerful air blast is necessary 
to prevent over-heating of the screen. 

e Havilland Propellers, Ltd., displayed some of 
their equipment for vibration studies. This-included 
moving-coil vibrators, pick-ups, strain gauges and 
all the anoillary control and recording gear. The 
vibrators are like giant moving-coil loudspeaker unite 
with the coil suspended at both ends by a synthetic 
remun ‘spider’. The largest shown was capable of 

ing & force of + 165 lb.-wt. 

The tamiliar, octopus-like meroury-vapour rectifier 
with six projecting anode tubes can now be replaced 
by six neat gingle-anode tubes. These excitrons, 
displayed by the Rectifler Sub-Stetion Department 
of the English Electric Co., Ltd., are air-cooled glass 
tubes which are provided with control grids. These 
permit the variation of the output voltage or can be 
used for arc suppreesion in conjunction with protective 
circuits. 

The outstanding item on the stand of Ferranti, 
Ltd., was the transient oscillograph tube. This mag- 
netucally focused tube has been specially developed 
for use in the surge testing of large power-trans- 
formers. The fluoreacent spot has & high actinic 
value and, with an m lens &nd normal photo- 
graphio techniques, clear, full-size negatives of 
single traces at writing speeds of 30,000 km./sec. 
can be obtained. 

Fielden (Electronics), Ltd., demonstrated a new, 
servo-operated,. self-balancing temperature recorder, 
The instrument plota the temperature readings for 
four separate platinum-resistance thermometers in 
four different coloured inks on the game polar chart. 
The readings are made in turn at intervals of about 
five seconds, and & srmple but ingenious mechanism 
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rotates the four-point pen to the appropriate position 
before each reading i8 recorded. 

At intervals throughout the exhibition, recitals 
were given on the Gregorian electronic organ, which 
is manufactured by Alfred E. Davies and Sons, Ltd., 
and the Acoustical Manufacturing Co., Ltd. This 
organ was designed to imitate as closely as possible 
the tone of a good pipe organ. The basic tone 
generators are valve oemllatore. Special attention 
has been paid to the ‘attack’ problem, and variable 
delays can be introduced to amulate the 
characteristics of various pipes. One of the most 
attractive features from the organist's pomt of view 
w that the tone oolour of any particular stop 18 
governed by a plug-in unit. This means that changes 
in specification or in the precise quality of any 
particular stop can be made quite simply even after 
installation 18 complete. f ‘ 

Among the measuring equipment displayed by 
Marconi Instruments, Ltd., the moisture meter was 
of particular interest. The basic circuit is an ingenious 
modification of the Wheatstone bridge, which makes 
the instrument independent of valve characteristica 
and voltage vanations. It 1s designed to give reliable 
results without laboratory conditions and without 
demanding ial skull on the part of the operator. 
Interchangeable scales and calibrations are available 
for a long and fasomating list of materials, ranging 
from alginic acid through groundnuts to vermicelli 
(plain and egg). Another interesting item was a 
universal bridge for measuring resistance, inductance 
and capacitance which is really direct reading; the 
figures on the dial change when the range is changed, 
and the precise unite in which the quantity is being 
measured also appeer on the dial. 

Twentieth Century Electronics, Ltd., exhibited 
precision cathode-ray tubes in which the screen face 
was ground and polished inside and outaide. Also 
on this stand were & bewildering variety of Geiger 
counter tubes. Interesting members of the series 
- were & sterilizable tube for medical applications and 
a tube with a moa window so thm that, when 
delivered by air transport, it has to be sealed in a 
metal can to prevent explosion arimung from the 
lowering of atmospheric pressure. 

The exhibition was obviously the result of much 
hard work both by the organizing committee and by 
the exhibitors; but the very large number of visitora 
must have been & very satisfymg reward for those 
concerned. C. A. TAYLOR 


DAMPIER: PIRATE AND 
NATURALIST 


‘By Dr. L. HARRISON MATTHEWS 
Director, Zoological Soclety of London 


ILLIAM DAMPIER, the pirate whose ter- 
centenary fell on June 8, is famed as a buccaneer, 
navigator, diarist and traveller; but his prowess as 
a naturalist is leas well known. His careful desarip- 
tions of his travels around the world between 1673 
and 1700, which enjoyed considerable popularity in 
ther day and had run into a seventh edition by 1729, 
contain many accounts of the wild animals that he 
came across. ` 
In the day-to-day &ccounts of his voyages there 
are frequent notes about the birds, flahes, sects and 
other animals that he saw, often with interesting 
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opinions on their gastronomic value. But it is in his 
descriptions of the countries he visited and their 
inhabitants and products that he really excels and 
provides us with some excellent chapters on natural 
history. 

He made many trips to the Bay of Campeachy, 
cutting logwood end buccaneering, that is, making 
boucan, & sort of biltong prepared by sun-drying the 
flesh of wild cattle, and his account of hia journey in 
1676 gives many pages to the fauna of the region. 
The first animal he mentions 18 the "aquaah", which 
appears to be the coati-mondi. It is bigger than a 
cat, and ita head is much like g fox’s with short ears 
and a long nose. ‘The flesh of it is good, sweet, 
wholesome Meat. We commonly akin and roast it; 
and then we call it Pig; and I think ıt eats as well.” 
He gives a pene account of the spider monkey, 
“the ugliest I ever saw. They are much bigger than 
& Hare and have t Tails about two and a half 
foot long". When he met & company of them in the 
woods they defled him by bombarding him with 
sticks and more offensive ammunition, "ehattering 
and making a terrible Noise; and a great many grim 
Faces, and shewing Antick Gestures’. He gives 
details of the prehensile tails of these monkeys, and 
tells how one old male came on to a amall branch 
just over his head and “leaping directly at me made 
me start back ; but the Monkey caught hold of the 
Bough with the tip of his Tail; and there continued 
swinging to and fro, and making Mouths at me". 

The great ant-eater haa a tongue “like an Earth- 
worm about flve or six inches long" with which it 
licks up ants, and then ‘‘puts ıt out again to trepan 
more. They smell very strong of Ants, and taste 
much stronger; for I have eaten of them". The 
sloth, ‘‘a sad coloured Animal", feeds on the leaves 
of trees, and takes eight or nine minutes to move 
one of ite limbe three inches; ‘‘neither will stripes 
make them mend their pace . . . they seem insens- 
ible, &nd can neither be frightened, or provoked to 
move faster". 

So his descriptions go on, through the mammals, 
birds, reptiles and fishes, with some interesting bit 
of acute observation about each, from the large snakes 
that are “a lazy sort of Creatures” that "lirk in 
Troes" to the alligator that bit the knee of Daniel 
the Irishman and left the marks of ite teeth in the 
butt of his gun; poor Daniel “went lhmping ever 
after”. 

Even in those far-off days of the late seventeenth 
century, Dampier protested against the reckless 
slaughter of animals for commercial purposes. He 
icularly concerned for the introduced cattle 
run wild in the West Indies, and were so 
mnportent to the buccaneers. “The Spaniards pick 
and chuse only the Bulla and Old Cows, and leave 
the young Cattle to breed; by which meens they 
always preserve their stock entire". But the Enghsh 
and French ''kill without distinction ; yea, the young 
rather than the old; without regard to keeping up 
their Stock". The seals of the West Indies were 
similarly exterminated; there may be a few West 
Indian seals alrve to-day, but they are among the 
rarest of mammals. Dampier relates how a sealmg 
crew was wrecked on the Alcrane Islands ''distent 
from the coast of Jucatan about 25 Leagues; the 
biggest is not above a Mile or two in Circuit". By 
great good fortune the sealers were able to fill their 
casks with seal oil, and refloat their ship at the 
expense of two New England ketehee that ran on 
the reef, misled by the lights of their fires. 


was 
that 
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The smaller and more inconspicuous animale did 
not escape Dampier’s notice, for he tells of the two 
sorts of land crab, the white and the black, “black 
Crabs are commonly fat and full of Eggs; they are 
also accounted the better Meat, though both sorts 
aro very good". He also knew Jamulus, the primitive 
horse-shoe crab. Near Campeeohy “m the Surf of 
the Sea, close by the shore, you find abundance of 
Shell-flsh, called by the English, Horse Hoofs, because 
the under part or Belly of the Fish 1s flat, and some- 
what resembling that Figure ın shape and Magnitude ; 
but the Back is round like a Turtles; the Shell is 
thin and brittle, like a Lobsters; with many amall 
Clawa: and by report they are very good Meat ; 
but I have never tasted of them myself. . . . Here 
are also a sort of Spiders of a prodigious size... . 
thoy have two Teeth, or rather Horns an Inch and a 
half, or two Inches long . . . black as Jet, smooth 
as Glass, and the small end sharp as a Thorn. These 
Teeth we often preserve. Some wear them in their 
Tobacco pouches to prick their Pipes. Othera preserve 
them for Tooth-Pickers’’. 

In the account of his voyage to Australia or ‘New 
Holland" in the Rosbuck in 1699, Dampier gives even 
fuller details of the natural history, the birds, beasts, 
and especially the fishes, and also of the plants that 
he found. He illustrates many of these in copper 
plates that, considering the times, are remarkably 
good. Many of the species are quite easily 1dentifled 
from his sketches, and it could well be claimed that 
he was one of the first traveller-naturalsts. 

As ig only natural, Dampier gives the colours of 
the birds and other creatures that he saw, and his 
descriptions are correct ; yet one may doubt whether 
his colour perception was complete. When he was at 
Tonquin he saw the galleys of the kmg’s navy which 
were commanded by & general who “was a great 
Mandarin. .. . There were two more great Officers 
under him, each 1n a Vessel by himself. These three 
had Flags of distinction: the first was yellow, the 
second blue, the third red or green". Can it be that 
Dampier was colour-blind, and could not distinguish 
red from green ? 


BRITISH MYCOLOGICAL SOCIETY 
PLANT PATHOLOGY FIELD DAY 


HE twenty-sixth annual plant pathology field 

day of the British Mycological Society waa held 
on July 4 in the Mycology Section of the Hawthorn- 
dale Laboratories, Bracknell, Berkshire, of Imperial 
Chemical Industries, Ltd. Sixty-six members 
attended. 

Mr. R. V. Tipler, senior mycologist, reviewing the 
functions of the laboratories, stated that the main 
task was the evaluation of chemicals produced in 
the research depertmenta of I.C.I. manufacturing 
divisions for possible use in controlling crop diseases, 
pests and wastage caused by bacteria, fungi, insecta 
and oelworms in agriculture, horticulture and industry. 
The Mycology Section was concerned with prevention 
or control of plant diseases and crop wastage and 
with industmal microbiological problems. The 
demonstrations were arranged to illustrate the scope 
of the Seotion’s activities in tho fleld of bioassay. 
They showed the sequence of testing from flrat-stage 
sorting by 1n vitro methods for general M 
and antibacterial activity to second-stage sorting by 
i vivo methods in laboratory, glasshouse and fleld 
to discover applications for promising chemicals in 
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industry and as seed, sou and foliage fungicides. 
Consolidation work, not capable of being shown at 
the Laboratories, followed under practical conditions 
at home and overseas with selected matcrials, under 
control of the research staff. 

Miss M. E. Kennedy demonstrated methods of 
maintaining the culture collection. In order to 
reduce subculturing and minimize possible variations 
in reactions of test fungi to chemicals or pathogenicity 
to planta the mineral oil and freeze-drying methods 
of preservation were used. The former was more 
suitable for mycelal and non-sporing forms and 
consisted of culture on agar slopes covered to & depth 
of 1 em. above the medium with a sterilized mineral 
oil. In the latter, suspensions of fungal spores or 
bacteria, with a protective colloid, were dried ee 
tacuo from the frozen state. Standard reference 
cultures had been preserved unchanged in the 
characteristics under study for more than four years. 
The Hawthorndale method of induomg profuse 
sporulation of Alternaria solant was demonstrated. 
Controlled ultra-violet radiation of mycelial cultures 
on agar reliably produced spores within eighteen 
hours. The method had been in regular usc for 
three and a half years. 

Mr. J. L. Charlton showed agar plate and spore 
germination techniques for m vtiro scroening of 
chemicals. The first method, based on serial dilution 
of chemicals in an agar medium which was then 
inoculated with a range of fungi or bactoria, rapidly 
placed new chemicals in activity categories. Active 
chemicals were investigated more precisely by tho 
second method, using spores of Alternaria solani, 
Venturia inequalis or Botrytis alii. This method 
was particularly suitable for investigating groups of 
related chemicals and effect of formulation on anti- 
fungal activity. An guxanographic method of 
demonstrating interactions between effects of chem- 
icals on fungi was on view. Morphological effects of 
chemicals on germinating spores of Botrytis alli were 
also shown. 

Mr. J. N. Turner had on view the miniature kiln 
test permitting quantitative comparison of chemicals 
for control of timber sap-stain and moulding, as used 
for second-stage evaluation of potential industrial 
fungicides. Notable features were the use of paired 
surfaces for treatment versus control comparisons 
and the high degree of replication achieved within a 
small space. Testa were seen in progress comparing 
the British Standards and the Pechmann Schaile 
methods for laboratory evaluation of timber pre- 
servatives. Mycelial mat and soil burial methods 
for assessing textile preservatives were shown, 
together with investigations on the effect of leaching 
and weathering on degree and duration of proofing. 
Species of fungi responsible for moulding and staining 
of baled rubber were exhibited. 

Ales S. E. Parkinson illustrated with specimens 
and cultures of the microflora isolated from them the 
extent and types of damage to leathercloths caused 
by micro-organisms. 

Types of slimes encountered in papor mulls were 
shown, with cultures of bactema and fungi responsible 
for their production. Efficiency of control by organo- 
mercurial compounds depended, inier alia, upon the 
stock, as its composition affected both the type of 
slime and the absorption and inactivation of mcroury 
by the pulp. Techniques demonstrating bioassay of 
active mercury in pulp and whrte-water included two 
plate methods using Cladosporium herbarum and a 
turbidimetric method using Lactobacillus helvelicus. 
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A sensitivity allowing 0:05 ugm. per gm. of active 
mercury to be detected was achieved. 

Methods of determining the resistance of elime 
o to chemicals were also shown. ` 

. I. W. McC. Callan dealt with testa for evaluating 
chemicals for use as seed fungicides. Laboratory 
phytotoxicity testa on wheat supplemented glass- 
unc s s cr Qe E 
(Pyrenophora avena) and pea foot rot (Pythum 
ulismum) for determination of diamfectant and 
teotant properties respectively. Examples of thane 

standardized replicated experimenta were seen. In 
the experiment garden were demonstrations of the 
application of seed treatments for controlling seed- 
and soil-borne diseases, i ly seedling rota, of 
peas, maize, flax, sugar t, spinach and cucurbite. 
The extensive ‘rod-row’ trials which were seen 
illustrated a replicated block technique based on 
single rows used for fleld assay of chemicals for 
controlling cereal diseases such as wheat bunt and 
oats and ley smuts. 

Machinery for commercial application of dry and 
wet seed i was demonstrated, and in the 
laboratory an exhibit of & modification of Machacek’s 

heet technique showed strikingly the extent 
OP vado of load of toxicant on individual seeds 
obtainable by varying the seed-dreasing formulation 
and the type of machmery used. 

Threshmg and winnowmg equipment developed 
for accurate estimation of yields from metre-square 
cereal samp plota was also shown. : 

Dr. J. Stubbs had exhibite of & range of plant 
diseases which were kept in oulture and used for 
glasshouse evaluation of foli fungicides. These 
included Alternaria solani and Phytophthora infestans 
on tomato, Uromyces fabo, Botrytis omerea and B. 
Jaba on broad bean, Pucointa antiwrhiné on antir- 
rhinum, Erysiphe graminis on oat, E. ctohoracearum 
on marrow, and Septoria apti on celery. The methods 
of using A. solani on tomato for detection and 
measurement of systemic activity were shown, using 
griseofulvin as example of an active systemic fungi- 
cide. They involved sbsorption by the plant of 
chemicals applied to roots or leaves. A 0-05 per cent 
solution of griseofulvin applied to the soil in which 
small tomato planta were growing afforded complete 
protection against disease, whereas the same conoentra- 
tion applied to foliage gave only partial disease control 
on leaves which had been shielded from the spray. 

Mr. J'A. W. Turner dealt in detail with the equrp- 
ment and methods used in the routine A. solan teat 
as developed for the fist $n vivo assessment of 
potential foliage fungicides and for comparison of 
effecta of formulation (for example, of copper and 
thiram fungicides) on disease control. - 

Three tomato plante.were sprayed with each of a 
range of concentrations of & chemical under con- 
ditions giving standard depomte. After twenty-four 
hours drying, planta were mooulated by spraying with 
A. solani spore suspension, incubated at 100 per oent 
relative hanidity for a further twenty-four hours 
and transferred to the glasshouse. Disease counts 
were made after three days. ED 50 and ED 95 
values were obtamed graphically from date from 
three such tests made at approximately weekly 
intervals. Thiram was used as standard reference 


on the range of 
diseases demonstrated by Dr. Stubbe, before fleld 


evaluation oommenoed. 
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Mr. C. E. D. Smith described investigations on the 
control of Fusarium pateh of turf, storage diseases 
of gladiolus corms and narcissus basal rot (Fusarium 

igenum). 

‘Techniques for the bioassay of soil fungicides were 
shown, based on selective isolation of Pythium 
ul mum and Threlaviopsis basicola from soils oon- 
taming the viable pathogens. These were coupled 
with further experimenta to determine permatence of 
the chemicals in soil and their phytotoxicity. Suc- 
cessful chemicals were tested against clubroot 
(Plasmodtophora brasstos) by a rapid laboratory 
method, and against Oolletotrichum atrameniarium 
attacking tomatoes. Demonstrations of this last 
disease included a character for ite early diagnosms 
and & selective method for isolation of the pathogen. 

A tour of the eight-ecre experment apt and 
trials field enabled farther aspects of work described 
in the laboratories to be seen. These included 
gladiolus corm and narcissus bulb experimenta, 
potato and tomato blight spraying plots and an 
orchard for investigation of apple, Be and bush 


fruit diseases. . V. TELER 
‘MELLON INSTITUTE 
ANNUAL REPORT FOR 195|—52 


HE annual report of the President of the Mellon 

Institute to the Board of Trustees for the year 
ended February 28, 1952*, which is published in the’ 
Research Proceedings of the Mellon Institute, includes 
a full lst of fellowships in operation during March 
1,1951—March 1, 1952. Of the Institute's expenditure 
of 3,835,814 dollara during the year, 727,654 dollars 
went to the support of investigations in pure science 
in the Institute's research departments and on nine 
fellowships, and th rojects occupied 117 members 
of the Instrtute’s P In applied science, seventy- 
seven other fellowships occupied 441 members, and 
the serviomg staff of the Institute numbered 162. 
New fellowships put into operation during the yoar 
are concerned, respectively, with problems of air 
purification ; the development of new chemicals and 
speciality products, other than fuels and lubricants, 
used in the operation and maintenance of autamobile 
and. aeronautical vehicles and equipment; the tech- 
nology of glazed and unglazed structural clay pro- 
ducta; the combustion of gaseous fuels; the 
fundamental molecular properties which limit the 
breaking strength of glass; and the thermostability 
of active dry yeast. 

The Gas Purification Fellowship, which origmated 
in 1939 and was termmated during the year, has led 
to the development of various new analytical 
methods, for example, for the rapid determination of 
hydrogen sulphide and mercaptan sulphur in gases 
and aqueous solutions, and to a process for reducing 
ns organic sulphur content of coke-oven gas to about 

re D /cu. ft. by scrubbing with an organio base. 
Joint Fellowship, which also has been con- 
ludea} has led to the formulation of & produot 
providing adequate thread Iubnoation during joint 
make-up and capable of formmg a prossure-tight seal 
in the coupled jointe. Other fellowships termmated 
during the year were the multiple fellowships dealing 
Report Serias e 380). RENT Repar Ipaiatute, 1961-1082 (Ann 
Woldiein, to the Board of Trustees of die Tostitataon Tor tha Fla 


Year ended February 20, 1962. Pp. vi+650. (Pittsburgh, Pe. 
Institate, 1052.) 
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1th the following topics : polymers, in which during 
ie tenure of the fellowship processes have been 
eveloped for lattices of styrene polymers and 
)-polymers; the kmetics and mechaniam of the 
neatalysed condensation of resoreinol with form- 
dehyde in various solvente; the efficiencies of light 
l recovery and of the operation of Koppers’s 'Elex' 
recipitatora for removing suspended matter from 
;»ke-oven gas; and tar products, under which 
rtengive studies of the rheological properties of 
itumunous compounds led to the development of 
nproved industmal pitches, sealing compositions, 
iastics and protective coatings, and fundamental 
hyaico-chemical and rheological studies were made 
f the nature of coal-tar residual systems. 

In the Institute's Department of Research in 
hemucal Physics a detailed study has been made of 
1e infra-red spectrum of dicyanoacetylene, and its 
aman spectrum was being studied. Experimental 
rocedures have been developed for the infra-red 
audy of morganic salts, and the spectra of a hundred 
ad sixty salts recorded. Emulsion calibration pro- 
dures in emission spectroscopy have also been 
vestigated, as well as the fine structures of four 
unforemg carbon blacks, with the view of detecting 
orrelations between structure and wear resistance 
id the crystal structure of solid chlorine. In the 
epartment of Physical Chemistry, four papers on 
Btilation theory have been prepared, and work in 
us fleld includes the continued study of the relation 
3tween the concepts of the theoretical-plate and 
&nefer unts and an indefinite number of com- 
ynents. Much time has been spent on the design of 
small automatic digital computing machine. The 
epartment of Physical Measurements 18 continuously 
xcupied with the determination for publication of 
16 physical properties of compounds the properties 
* which are inadequately known and of new 
ympounds. 

In the Department of Organic Chemistry, the first 
art of a study in mental disease, involving the con- 
antration of a hyperglycemic factor from the urine 
? psychotic individuals, has been completed, con- 
"mung the presence of such a factor in the urme of 
me schizophrenics. In regard to the utilization of 
wbohydrates in mental diseases and in diabetes, it 
18 been found that reduction of alloxan with excess 
ydrogen sulphide in acid solution mvariably gives 
ge to dialuric acid and not to alloxantin, but that 
1e latter 18 produced uf exactly half the theoretical 
nount of the reducing agent 1s used. Also, in suit- 
aly acid aqueous solution (pH 1:6), cysteine, 
utathione and ascorbic acid have no reducing action 
i alloran. <A series of 4-hydroxy- and 4-amino- 
xndines have been submitted for testing as 
umour-inhibiting agenta at the National Cancer 
istitute’s Laboratory of Chemical Pharmacology. 
Of the fellowships in pure science, the annual 
port refers particularly to those of the Industriel 
ygiene Foundation on atmospheric pollution, in 
hich an automatic smoke filter has been developed ; 
1 industrial dusts, in which the deposition of inhaled 
articulate matter in the iratory tract has been 
died; on orthopedic applances, under which a 
sw method of constructing ‘Bunnell’ hand splints 
T stretching contracted fingers has been worked out, 
t-plates intensively studied and the relative merita 
* alumimum and steel for leg traces determined ; 
id on mune-aoid control, which point to control of 
ie course of natural ground-water entering the mine 
| the most effective means. Under the multiple 
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fellowship on synthetic rubber, work has been com- 
pleted on the infra-red study of polyisoprene, which 
has been found to be a mixture of cis- and trans- 
forms in which the latter predominates at all ordinary 
temperatures of preparation. Fractionation work in 
dilute solutions has been completed on & synthetic 
polyimsoprene and on polybutadienes prepared at 5 
and 50° C., while the response of solid polymers to 
oscillating stresses and the ultimate strength of cross- 
linked rubbers are also being investigated. Under 
the Fellowship on Artists’ Materiala an attempt was 
being made to develop & picture varnish, using ^ 
synthetic resin, which will be non-yellowing, flexible 
and readily removable with mild solvents. 

Among the applied gcience fellowships only a few 
can be mentioned. Promising results have been 
obtained under the Meter Technology Fellowship 
with & non-mechanical device for measuring gas-flow, 
and in work on sulphur, besides the publishing of 
revised data on the corrosion of steel by sulphur, 
& comprehensive study has been made of the 
metering of liquid brimstone. Developments have 
been made under the Marble Fellowship of u speci- 
fication for the use of marbles in indoor and outdoor 
building construction, and, besides wide research on 
the effects of heat treatment on the physical 
properties of optical glass, the Optical Glass Fellow- 
ship has been expanded to include in its work the 
experimental heat treatment of larger pieces of finite 
geometric shape. Considerable progress is reported 
under the Ceramic Chemicals Fellowship in knowledge 
of the relative functions of the various components 
of enamels and in the control of reflectance, colour. 
colour stabilty over large ranges of firing tempera- 
ture, and resistance to acids and alkalis. 

Under the Multiple Fellowship on Acid Recovery 
a promising process has been developed for treating 
pickle liquor with raw coke-oven gas, while under 
that on Chemical Storage an improved method was 
devised for measuring stresses in large steel structures. 
which has given information on the stress intensities 
of various tank members, leading to better designs 
and economies in the use of scarce materials. Most 
of the work under the Nickel Fellowship has been 
directed towards studies of the detergent and other 
properties of ou-soluble nickel compounds with tho 
object. of establishing their suitability as lubricant 
additives, the wetting properties of niokel sulphide on 
various catalyst supports, and the effect of conditions 
of precipitation on the characteristics of nickel 
hydroxide. A Fellowship on Aromatic Anhydrides 
has continued to be used for the study of catalysts 
for the manufacture of phthalic anhydride, and under 
that on monomers an extensive study was made of 
catalytic dehydrogenation of &lkylbenzenes. Geo- 
chemical studies under the Petroleum Fellowship 
have advanced the synthesis of porphyrin degrada- 
tion products of chlorophyll and hæmın, while further 
succeas has been obtained in the sulphurization of 
olefins, and atudies on Fischer-Tropsch catalysts have 
shown that primary alcohols can be built into higher 
hydrocarbons in this synthesis. Basic information 
on the chemical and physical properties of petro- 
letum is being accumulated by the Fellowahip on 
Petrolatum, and further studies under the Bread 
Fellowship support the view that the flavour and 
aroma of selt-riming bread are due pnmarily to the 
acid by-products of a symbiotic fermentation of 
Clostridwum welchit end Clostridium tertium. 

In the research of the Insecticides Fellowship, new 
methods have been developed for the condensation 
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of aldehydea with ketones to give the piperonyl 
ingecticidee, and under the Felt Fellowshrp notable 
progres has been made in the evaluation of oloth 

ters and the mechanical napping of fabrios. Under 
the Fellowship on Matoh T ology researches have 
begun on improving the resistance of matchea to 
water and high humidity, the selection of bmders 
eto. During the tenure of the Fellowship on Organic 
Synthesis new reaotions of diketen with the sodrum 
derivatives of pentadione and acetoacetio esters have 
been discovered, a study of the effects of chemicals 
on cellulosic and synthetic fibres has been inaugurated 
and & series of non-ionic surface agente elaborated, 
the functionality of which in aqueous solution is not 
greatly affected by temperature, concentration or the 
presence of polyvalent metal ions and neutral electro- 
lytes ; also reel progress has been made in ‘Vinylite’ 
resin organoeol decorative metal finishes. The 
development of the ‘Stypol’ reams, a series of liquid 
thermosetting materials, has continued under the 
Protected Metals Fellowship, while work of that on 
Protective Coatings has placed its main emphasis on 
the development of coatmgs for military use and the 
replacement of scarce materials. Two new types of 
floor coverings, 'Aoocotred' and ‘Vinoflor’, were 
developed under the Cork F: ip, and research 
on synthetic paint-brush bristle was a feature of the 
work of the ial Fibres Fellowship. 


PREPARATION AND PUBLICATION 
OF SCIENTIFIC PAPERS 


T is sometimes customary for sciantafic societies to 
ive advice and guidance to intendmg authors as 

to the preparation of their articles in & form suitable 
for inclusion im the societies’ journals. Usually the 
advice is limited to some warnmg about the best 
method of writing mathematical expreasions or to 
the peculiar layout or spelling adopted by the 
journal. ; 

A much more comprehensive and instructive 
manual for intending authors is the revised edition 
of the booklet “Notes on the Preparation of Oon- 
tributions to the Institute's Journals and Other 
Publications” recently weued by the Institute of 
Physics. The “Note” were first published in 1931 
and were last revised in 1950. No fundamental 
changes have been made in the new edition; but 
the opportunity has been taken to make minor 
corrections and some alterations in soceptable 
spellings and abbreviations m conformity with recent 
international and other agreements. Information 1s 
given concerning the Institute's ‘publications, the 
types of contributions acceptable and the conditions 
of acceptance. Though it is obviously advisable in 
order to avoid delay in appearance for contributions 
to conform rigidly with the usages set out in the 
"Notes", this 18 not & condition of acceptance. 

The “Notes” deal in detail with the preparation, 
length and cost of text, the form of script and 
diagrams, the presentation of tabular matter and 
mathematical expressions and the oorrection of 
proofs. Four pages of the booklet are devoted to the 
proper presentation of circuit, mainly electronic, 
elements ; this seems excessive when ib is considered 
that the Institute's journals do not cater for purely 
electronic subjects. An in ing reference is to the 
present average total cost, £10, of each page of text ; 
of a line figure £2 or half-tone £2 10s.; of a typical 
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minor change to a line of onoe it 18 set 5e., or ol 
removing a comma Ls. 6d. is should act as sufficient 
warning to authors to be extremely careful, to be 
concise, to avoid unnecessary diagrams and figure 
and, above all, to revige their manuscripta before 
submission for publication. 

A short bibliography of dictionaries and books or 
writing scientific and non-technical literature i 
included in the “Notes”, and the detailed appendixes 
containing notes and examples of spellings, symbol 
and abbreviations, the Greek alphabet in (reel 
and with English equivalents, and printere’ mark 
for correcting proofs, should e most useful anc 
save authors much valuable time. It is & pity tha 
in what is otherwise an excellent manual there ar 
still a few misprints and that the graphical diagran 
given on p. 18 to indicate the usual faults made by 
authors is by no means a clear and good example 
B. WEINTROUB 


DETERMINATION OF PROTEIN 
CRYSTAL DENSITIES 


By D& BARBARA W. LOW 
AND 
FREDERIC M. RICHARDS 
University Labo of Physica! Chemistry 


related to Medicine and Public Health, Harvard University, 
25 Shattuck Street, Boston, Mass. 


HE accurate measurement of protein orystal 

densities under & variety of oonditions is im- 
portant for the determination of protein moleculai 
weights by the X-ray diffraction method, and for the 
study of the composition of these crystels. In order 
to make beet use of the resulta, it ia essential that aL 
the measurements be made on orystals of precisely 
the same composition. Protein crystals equilibrate 
rapidly by the loss or gain of water, or by the pene 
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Fig. 1. Schematic diagram of microbalance assembly 
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Fig. 2. ‘Perspective view of microbelanes 


‘ation of orystel lattices by solute molecules when 
Whey are immersed in & media of different composition 
mom that of the mother liquor from which they are 
Town. 
The flotation method developed by McMeekin and 
Varner! for- the determination of protein crystal 
Mensities and the Linderstrem-Lang gradient column 
»oohnique* are both capable of accuracies of the order 
sf + 0.5 per cant when used with large protein 
cystala (5-25 mgm.) of ample form, < 
he faces of which may be easily 
"ped free of mother hquor. Both . 
methods are non-equilibrium pro- 
x*duree—an important limitation 
yhen crystals are to be measured 
vhich contain both alcohol and 
«ater as solvents of crystallization. 
he aloohol dissolvee rapidly in the 
solumn, or in the flotation liquid. 
juitable immersion liquids in which 
oth &leohol and water are in- 
soluble have not been found. 
Following an early suggestion of Prof. J. D. Bernal’, 
1 microbalance was designed and constructed in order 
x) measure the density of a mngle protein crystal in 
squilibrium with ita mother liquor. The apparent 
weight of a crystal, supported on a balance pan while 
immersed in mother liquor, 1s recorded as the deflexion 
of a calibrated fibre. The balance ıs arranged so that 
she orystal may be observed in two perpendicular 
directions and photographs taken of the projected 
areas. From theee areas the volume of-a well-formed 
wegular crystal may readily be computed. 
The density of the crystal may be calculated from 
Khe equation : 


T mi eight of crystal 
apparent weight in gm. 
Siivenus volume of the orystal in c.o. 


‘The density of the solvent may be measured by any 
of the standard methods for liquid densities. The 
density of protein crystals is usually only 10 or 
15 per cent greater than the density of their mother 


Fig. 3. 
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liquor. The correction term in the equation above, 
therefore, i» only approximately 10-15 per cent of 
the total density. For crystals pf simple habit 
weighing between 1 mgm. and 0-1 mgm. in air, the 
correction term may be measured with a maximum 
error of about 7 cent. 

The drawing, Fig. l, is & schematio diagram of the 
microbalance assembly. The balance conaista of & 
‘Pyrex’ glass fibre firmly fixed at one end and bent 
into a 1-2 mm. horizontal square at the other end. 
A polystyrene film covering the square acta as & 
balance pan. The fibre and glass balance case are 
supported on & suitable brass frame (Fig. 2), the 
outside horizontal dimensions of which oo to 
an ordinary microscope slide. A set of four fin. 
right-angle prisms are fastened to rotatable mountings 
permitting accurate alignment for lateral views of a 
crystal imperfectly aligned on the balance pan. The 
whole balance assembly is placed on the mechanical 
stage of a microscope with a $2-mm. metallo- 
graphio objective, 10 x eyepiece and photomioro- 
graphio camera. A net retioule in the eyepiece 
provides calibration lines on each photograph. The 
view shown is of & microbalance constructed during 
the development of the present design. The details 
of the design, construction and calibration of the 
microbalance now in use will be described by one of 


. us (F. M. R.) elsewhere. 


Fig. 8 shows the photomicrographs from a typical 
Se te dlana mauna on errata of B-lactoglobulin, 
& preperation used for comparison of this method 


- with other-available techniques. The value 1:144 


0-066 was obtained with the microbalance, and 
1-147+0-008 using the gradient tube method? on the 
same tion. Measurements indicate that small 
but real density differences may exist between 
orystals from different preparations. This could 





for den&ity determination of a 
; (2) end-on View, (3) deflexton of 


of P-lactoglobuli : 
fibre 


explain the di between our values &nd the 
latest value of MoMeelun, Groves and Hipp‘ for 
B-laotoglobulin (p = 1:153 + 0-002). . 
The microbalance is at present being used in the 
study of the density of crystals of B-lactoghobulin 
and of mercaptalbumin mercury dimer* in a variety 
of suspension media. A minor adaptation of tho 
balance, not shown in Fig. 8, permits the immersing 
fluid to be changed while a given crystal is kept on 
the balance pan. Simultaneous volume and density 
changes may thus be observed. Density, composition 
and X-ray measurements during controlled swelling 
and shrinking in & variety of media are being made 
on these crystals as part of a study of protein crystal 


permeability.” [March 5. 
Bsa > hes Ta And Warnet Be a Chem. Soe., 84, 2303 


* Low, B. W., and Richarda, Y. AL, J. Amer. Chem. Soc., 74, 1660 (1052). 

* Bernal, J. D. (permonal communication, 1047). - 

‘MoM T. L., Groves, M. L., and Hipp, N. J., J. Amer, Chem. 
goe., 3602 (1050). 

3 Hughes, fan, W. L., J. Aser. Chem Sec, 89, 1826 (1047). 
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LETTERS TO THE EDITORS 


Ths Editors do not -hold themselves responsible 
for opinions expressed by their correspondents. 
No notice is taken of anonymous communications 


Possible Role of Basidiospores as Air-borne 
Allergens 


Ten role of air-borne mould sporee in asthma, 
especially Alternaria and Cladosporium, has been 
as the result of the work of Feinberg! and 

Durham’, These workers used mainly the gravity 
slide and Petri dish exposure method to determine the 
spore content of the air. Both methods are highly 
selective for different reasons: the former catches 
larger pollen grains and sporea and rarely catches 
small spores, while the latter only records organisms 
able to grow on the culture media. exposed and 
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is therefore reasonably efficient for the size-range o! 
basidiospores, and gives a direct measure of spore 
concentration per unit volume of air. 

The number of hyaline basidiospores fluctuate: 
rapidly. Transient clouds of hyaline basidiospores 
were observed at various times. For example, or 
July 22, 1951, after eight rainlees days with a higt 
concentration of Oladosporium and Usttlago, e 
thunder ahower with 2 mm. of rain falling betweer 
18.00 and 15.00 hr. washed the air almost free. ol 
pollen and spores. Four or five hours after the rair 
had fallen & high concentration of minute hyalne 
basidiospores was observed, & maximum ol 
about 0,000 per metre? at about 02.00 hr. on July 28, 
&nd almost entirely as the Vu. 
cloud became re-established between 05.00 and 08.0€ 
hr. It is possible that these hyaline spores, which art 
conveniently counted under phase contrast, were 
liberated by leathery reeupinate Agaricales and by 
Tremellales after wetting by the rain. 

The numbers of coloured baaidio- 
ore mainly from Agaricaces, 

were remarkably uniform, and were 
easily counted on the trace with a 
high-power dry objective. Their 
concentration in late summer greatly 
exceeded pollen concentrations re 
corded ' us in June. From 
August 9 to September 28 the daily 
mean concentration of coloured bas- 
idiogporea seldom fell below 1,00C 
per metre’ of air (see accompany: 
ing illustration). Identifloation on 
the trace has not been carried 
far at present, but spores of speciet 
of Panaolus, Hypholoma, Bolbitius 
TAN eto, have been ob. 


s dry days the basidiospore 
concentration showed & peculias 
diurnal fluctuation, being lowest ir 
the afternoon and increasing by 
3-5 times in the early hours oi 





therefore selects. the more readily growing moulds. 
Feinberg! has stated that basidi cause 
respiratory tract allergy, but data on ther 
oocurrenoe in the atmosphere have been lacking, no 
doubt because they are not detected by the usual 
methods. 

In studies ooncerned primarily with fungi patho- 
genio on crop planta we decided the air at the height 
of 2 m. above & potato plot continuously from June 1 
to Beptember 30, 1951, using an automatio volumetric 
spore trap described by Himst. In ths apperatus, 
which is based on the cascade impactor of May, 
air is drawn through the trap at the rate of 10 litres 
per minute and the spores are mnpacted on & 'Vaseline’- 
coated alide which is moved past a 2mm. wide alit 
at 2 mm. per hour. The resulting 24-hr. trace can 
be scanned under the microscope and the time of 
deposition of a re determined with an error of 
about + 1 hr. of trap is relatively non- 
selective for particles in the sixe-range of plant spores, 
and has been shown to collect and extract from the 
air not leas than 60 per cent of spores as small aa 
those of Ustilago avena (diam. approx. 6-5 u). It 


cubio metre of air at 2 motres 
tember 80, 1051 waste obtained “arith 


spare trap) 


the morning. This contrasta strongly 
with other spore types studiec 
which have minimum concentrations 
at night. The fru bodies liberat 
spores al a relatively uniform rats 
and the higher concentration at’ night may be 
dde to lees rapid dilution of the re cloud owing 
to wind velocity and turbulence lower thar 
during the day. 

The exposure of the trap in an arable fleld adjacen: 
to grassland with trees must be representative o: 
vast rural areas in the temperate regions. The steady 
high concentrations of basidiospores associated with 
the seasonal flush of agarios and polypores obviously 
need investigating in connexion with seagona 
asthma, 


P. H. GuEGoRY 
J. M. HrgsT 


bal Stetion, 
Herte. 
April 17. 


Rothamsted 


"Allergy In Praoiioe", Znd edit. (Chicago 1646). 
“keroblology”, Pub. of the Amer. Assoc, Ady, SoL 


. Biol., 89, 257 (19062). 
Set. Taatr., B3, 187 (1945). 


No. 4323 September 6, 1952 


‘Daraprim’ Resistance In Experimental 
Malarial Infections 

'DARAPRDI' [2 : 4-diamino-5-(-4’-chlorophenyl)-6- 
2thyl pyrimidine (50-63) ] has been described? as hav- 
ing high antimalarial activity in laboratory infections 
of Plasmodium gallsnaceum, Plasmodium berghev and 
Plasmodium cynomolgi. More recently, ıt has also 
been tried ın the treatment and suppression of human 
malaria". It has been shown that proguanil-reaistant 
strains of the first two species are sensitive to 
‘Daraprim’ and that ‘Daraprmm’ resistance i8 not 
wasily produced m P. gallinaceum infections’. 

Since the publication of these experments, further 
work has resulted in the production of two strains 
highly resistant to 'Daraprim': the flrat, & stram 
of P. gallinacewm ın young chicks, and the second, & 
strain of P. berghei in white mice. The P. galsnaceum 
wesistant-atrain has been previously reported? as hev- 
ing only a very sight degree of resistance after four- 
Keen successive e treated with approximately 
the minimum effective dose of the drug. Further 
similar treatment with increasing doses when the 
previous dose-level proved ineffective has resulted, 
after forty-two treated passages within a total period 
vof seventy weeks, in a considerable degree of resist- 
nce to the drug. The method of infecting and dosing 
the chicks is snmlar to that previously described’. 

Using & somewhat different method, a highly 
resistant strain of P. berghei was produced in & much 
shorter time. The technique, ın brief, was to administer 
to an infected mouse & single dose of the drug when 
examination of & stained blood film showed 40-50 per 
cent of the red blood cells to be parasitized; on 
subsequent relapse after recession of the pareaitemia, 
the mouse was dosed for & second time and on relapse 
the strain was passaged. After two further successive 
mice had received & single dose each in this way, 
the strain was tested along with the normal untreated 
parent stram and proved to be more than twenty 
times less sensitive to the action of 'Daraprim'. 
Treatment with one more single dose and three drug 
courses carried out as described by Goodwin‘ has 
resulted in & very high degree of drug resistance. 

The results of some assays of ‘Daraprmm’ on the 
parent and treated strains of P. gallinaceum and P. 
berghes are shown in the accompanying table. 


'"DARAPBIM' ASSAYS ON NORMAL AND TRMATND STRADNS OF P. galir- 
accum AND P. berphei 























- >20 
P. berghe H 
Parent 
8 Untreated 0-04 325 
Treated 13 




















+h puro poco Kel 3). 
x er -two treated ges. Exp. 2 After four 
Kinds douse Exp. 3. T a total of Ave single doses and three drug 


Thus it 18 seen that ‘Daraprim’ resistance may 
arise quite quickly, particularly uf the drug 1s called 
upon to act on & ae population of parasites, as 
in the development of the resistant strain of P. berghet. 
Where, however, the drug is made to act more as 4 
suppressant, as in the technique used for the develop- 
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ment of the resistant strain of P. galhnaceum, tho 
initial development of resistance 1s slow and prolonged. 

In human malaria the main use of ‘Daraprim’ will 
probably be as a suppressant. As in the case of 
proguanil, where resistance can easily be induced in 
the laboratory, the problem of ‘Daraprim’ resistance 
in the fleld : unlikely to become a serious disad- 
vantage to ite use. 

Full details of these and further observations will 
be published elsewhere. 


I. M. ROLLO 
Wellcome Laboratories of Tropical Medicine, 
Euston Road, 
London, N.W.1. 
April 10. 


1 Falco, B. A., Goodwin, I G., Altohings, O. H, Rollo, I. M, and 
Russel, P. B., Bri. J. Pkermscol, 6, 185 (1961). 


* aArobibald, A AL, Bru. Aed. J., 8, 821 (1851) McGregor, 1 A, 
and Smith, D. A, Bni., Med. J., 1, 750 (1052), Goodwin, L. G, 
Bni. Med J., 1, 732 (1962). 

* Rollo, I. M, Nature, 168, 333 (1051). 

‘Goodwin, L- G., Netwre, 164, 1133 (1919). 


Detection of Digitalis Glycosides on 
Paper Chromatograms 


Neher and Wettstein! have used a solution of 
antimony trichloride in organic solvent to identify 
certain steroids on paper chromatograms. Although 
Jaminet! has used an acetic anhydride solution of 


^ antimony trichloride for the spectrophotometrio 


identification of cardiac glycosides, he has not re- 
ported ita use with paper chromatograms. Work in 
this laboratory has shown that antimony trichloride 
may be successfully applied to this fleld. 

Reagents at present in use for the detection of 
cardiac glycomdes on paper suffer from several dis- 
advantages: the colour produced by  m-dnutro- 
benzene is transient and does not distinguish individ- 
uel glycomdes, hydrochloric acid vapour destroys 
the paper, while with trichloracetio acid the in- 

fluorescence produced by traces of gitoxigenin 
completely masks that of other less reactive glyco- 
sides. The antimony trichloride in chloroform (Carr- 
t) reported here reacts with less than 
0:5 ugm./cm.! of glycoside, giving permanent and 
distinctive colours in visible and ultra-violet light. 
while the background remains unaffected. Moreover, 
if stored ın an amber-coloured bottle, the reagent 
keeps indefinitely. 

For the chromatographic development, the glyco- 
side solution was applied to the starting line with an 
‘Agla’ micrometer pipette in a spot not more than 
0-5 cm, in diameter. The chromatogram was then 
developed until the solvent front had run 30 om. 
(During development the ‘spot’ had spread until it 









































á Visible light Ultra-violet Light 
lyoo&ide p € —À € 
Colour Bemuttvity Benalitvity 
Digitoxin Mauve, 0:25 vem. | 
o 
blue-grey 
Gitoxm Mauve, 0 25 gm 
changing to 
grey 
| Digitoxigenin Pale tur lO,gm. | Negative — 
quoae-blue 
Gitoxigenm Bright 0 75 rgm. | Bright 0-25 ugm. 
orange- Orange 
yellow 
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covered an area of about 2 am.!.) The dried chromato- 
gram was treated with a 20 per cent solution of 
antimony tmohloride A.R. in dry, alcohol-free 
chloroform, and the paper was heated for 8-5 min. 
at approximately 70° C. 

The colours produced are shown ın the accompany- 
ing table. 

On heating, the colour due to gitoxigenin appears 
first, followed by digitoxin, gitoxin and lastly digit- 
oxigenin, which is also least sensitive to the test. 
Work in progreas indicates that the reagent may be 
used succeesfully for the detection of strophanthus 
glycosides. 

I wish to thank the directors of Allen and Hanburys, 
Ltd., for permission to publish these results. 

Dogoruy LaWwDAY 
Research Division, 
Allen and Hanburys, Ltd., 


Ware, Herta. 
Maroh 20. 
1 Koher, B, and Wettstein, A., Hols, Ohim. Aot, 34, 2278 (1961). 
"Jaminet, F., J. Pharm. de Beige, 50, 207 (1060), 6, 90 (1961). 
Pharmacological and Toxicological Actions 
of Dart Polson used In Malaya 


PHARMACOLOGICAL and toxicological actions of dart 
poison have received a great deal of attention in the 
past. Among the contributors on this subject were 
Ridley!, Chopra and de Premankur? and Doebel 
ei al.2. It waa generally assumed that the chief 
toxic agent in-the dart was the digitals-like substance 
contamed in the latex of the Upas tree Aniarias 
tozicaria, with which some dart poison was known 
to be made (Burkill', and Chen e£ ai.*). The present 
communication puta on record some obeervations of 
the pharmacological and toxicological actions of a 
dart poison obtained recently from the Sakais in 
Perak, North Malaya. A water extract of the dart 
powon was prepared by dissolvmg the poison of one 
dart in l c.c. of water. It was filtered before use for 
the experiment. 

The resulte obtained showed that the dart poison 
had no stimulating activity on the isolated ea, 
pig’s leum. It exerted, however, & strong i itory 
effect on the stimulating action produced by histamine 
and acetylcholine in the same leum. In the perfused 
toad’s heart, ıt had a stimulating effect when given 
in lower concentration and an inhibiting effect when 
given in higher concentration. Such effects indicated 
that the dart poison possibly contained two different 
substances affecting the toad’s heart in opposite 
directions. In higher ooncentration, it caused 
stoppage of cardiac action in disatolic relaxation. 
This waa different, therefore, from the effect produced 
by higher concentrations of digitalis, which usually 
results in systolic arrest of the heart. The dart 
poison lowered the blood pressure and increased both 
the depth and rate of respiration in cata under ‘Dial’ 
anesthesia. This cardiac inhibitory effect on toad’s 
heart and the lowering of cat's blood preesure were 
not influenced by atropine, thus showing that the 

“active substance which caused these effecta was not 
a choline ester. It was not thought that the E 

ison possessed any antihistamme or atropine-li 
oum because ita inhibitory effect on histamine 
and acetylcholine sg&mulation of the guinea pig’s 
ileum lacked specificity. The dart poison also had 
some curare-like activity, because it inhibited the 
contractions of isolated rat’s diaphragm elicited by 
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stimulating the phrenic nerve. It was estimate 
however, that this activity was weak, because eec 
dart contained the equivalent of only 200 pgm. c 
d-tubocurarine, which is not a toxic dose in ama 
animals. 

Toxicological observations made on toads, rata un 
cate all showed the symptoms of increased respiratio 
followed soon by asphyxia and death. It was cor 
cluded that ratory paralysis was the most likel 
cause of the fatal resulta produced by the poiso 
darta in anmal hunting. Since ıt is improbable the 
one substance should have all the actions liste 
above, it seams right to conclude further that th 
A contained more than one pharmaco 
logically active substance and that it had been pre 
pared from several sources of material. The fact, more 


Ropert OHuN Yu Liv 
Department of Phymology, 
University of Malaya, 
Singapore 3. 


‘Ridley, H. N., J. Trop. Med. and Tyg., 33, 185 (1930). 

* Chopra, R. N., and de Piemankur, Ind. J. Med. Res , SL, 513 (1084 

Spoel a E. and Heichstein, T., Helo. Chim. Acta, 3 

* Burkill, I. H. “A Di of the Eoonomio Products of th 

Malay Peninsula", 174-164 (1935). 

* Chen, K. K., And R. O., and Brown, Robbins, J. Amer Phare 
Aoc. 88, 215 (1957) 


"Changes in the Distribution of the 
Intertidal Barnacles in Relation to. the 
Environment 


IN previous communications’? the poeeibility thar 
changes may occur in the distribution of intertida 
organisms over & number of years was discussed, ano 
the established distribution of Ohthamalus stellatu: 
was extended to include much of the Irish Sea coast 
line. Further new evidence has come to light showing 
that while this barnacle may have increased its range 
and abundance over recent years, it was nevertheless 
present in the Isle of Man in 1938. A photograph 
taken by H. B. Moore in March 1933 shows & single 
individual which appears on close mspection to js 
Ohthamalus ; moreover, statistical testa based on the 
le of the 

us 


sıze and form of the aperture and the 
scutotergal margin show that this must be 
and not Balanus balanotdes. 

However, critical observations on Balanus balan- 
oides and Ohihamalus stellatus during recent years 
have shown a marked change ın their distribution, 
indicating a general recession of Balanus from ite 
southern and western limits, and a corresponding 
increase m Chthamalus. Conclusive evidence for thie 
was first obtamed by one of us (A. J. 8.) by comparison 
of recent ecological findings for the Plymouth arca 
with those of Moore’. This was confirmed and sub- 
atantiated by records in the Brixham area (D. J. O.), 
Barnstaple‘ and Isle of Man (A.J.8.). Since the 
organiams studied are .seegile ones, the 
observed are real in the population and the 
possibility of changes due to migration is eliminated. 
Most of the regions from which B. balanotdes is dis- 
appearing are those where Ohthamalus is extremely 
abundant. However, exclusion by direct competition 
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x rock space is not eonmdered to be the main 
ctor, since available bare rook is usually present 
i these areas. A second factor might be the recent 
neroachment of Elminius modestus, which has been 
arefully followed by one of us,(D. J.C.) and which 
»xttlee in the intertidal rone with B. balanoides in 
reas where the jes co-exist. But in south Devon, 
Uminius is still found only rarely outeide estuaries ; 
et it is in the regions where Kimsnius is rare, and 
ot in the estuaries, that we find the most clearly 
aarked depletion of B. balanoides. A third poseibility 
3 the sterilizing effect of the parasite Hemsontsous 
alan4, the incidence of which appears to have in- 
reased in B. balanoides in south Devon, having been 
igher than 50 per cent in some areas at Plymouth 
uring 1960-51; while on January 7, 1950, at Par 
Cornwall), 47 out of 50 individuala were found 
eragitized (some with double infection). As 
Ththamalus is never infected 15 is hkely that Elminius, 
vhich is usually infected to about the same degree 
B Balanus balanotdes*, provides a reserve host for the 
wrasite. Thus a high incidence could be established 
n the normal host (B. balanoides) even to the pomt 
f extinction, while the rapid breeding of Himensus* 
night enable the new host to eurvive. However, this 
xplanation can be a partial one only, since the 
ecession of Balanus appears to be more widespread 
han either the incidence of Eiminvus or the present 
ibnormally high Hemioniscus infection. It 1s more 
ikely that the high rate of infection by Hemiontscus 
8-& further indication of the poor condition of 
3. balanoides in those areas, due to some adverse 
xternal change. 

Evidence from the south Devon area suggests that 
t is the planktonio stages which are most vulnerable. 
Jarris’ states that at Plymouth settlements of B. 
alanoides fail completely durmg certam years. At 
3rixham (Torbay) a heavy settlement of B. balanoides 
yes recorded in 1946, a moderate one in 1947, and 
ather poor settlamenta m 1948, '40, '60 and '51, 
oartioularly so in 1951; yet during 1947-50 


fertilization of the eggs in late autumn and release. 


of nearphi in early spring took place apparently 
iormally ; it was the poor survival of the larval 
itages which accounted mainly for the failure to 
‘eplace the normal mortality of the population. A 
mmilar occurrence appears to have’ taken place be- 
;ween 1040 and 1951 in the Isle of Man, where at 
;ne locality the numbers of Balanus were reduced 
xy as much as 75 per cent; and at the samo time 
she small population of Chihamalus increased by up 
to 50 per cent. Although a proportion of the recent 
merease in Chthamalus may be a secondary result 
of the decreasing spatfall of Balanus, which thus frees 
more rock for settlement, this cannot be wholly the 
sage in the Isle of Man or m the estuaries of south 
Devon, since in both places an increase ın Ohthamalus 
388 occurred mamly above the Balanus zone. 
Taken together, the changes m distribution of 
Balanus and Ohthamalus suggest the influence of some 
general climatic factor, such as the recent succession 
of mild winters or & rise in average temperatures 
during several years. It is difficult to envisage other 


factors operating so generally and yet capable of affect- ~ 


ing both species. The mode of action need not neoega- 
arly be & direct or obvious one; it might, for 
example, cause abnormalities ın the early embryonic 
development of Balanus and render many of the 
larva ultimately non-viable ; it might algo result from 
changes m the phytoplankton succeasion®. An under- 
standing of the mechanisms by which such changes 
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operate is clearly of great importance, since if they 
are climatic in omgm, as we suggest, they would be 
expected to have an influence on many other marine 
organisms, including probably some of economic 
value. 
A. J. BouTHWARD 
Marine Biological Station, 
Port Erm. 


Marine Biology Station, 

University College of North Wales, 
Bangor. March 26. 

1 Orizp, D. J., Nature, 106, 311 (1050). 
?* Southward, A. J., Nature, 167, 410 (1951). 
"Moore, H. BJ. Mar. Biol. Assoc, 80, 701 (1086). 
4 Korriz, R. (personal communications). 
* Crisp, D. J., and Molesworth, A. H. N, Nature, 167, 480 (1050). 
* Crisp, D. J., and Chipperfield, P. X. J., Watwre, 161, 64 (1918) 
' Herts, J. E, J. Iron end Steel Inn, 2, 207 (1940). 
* Pyoûnoh, K. A., J. Mar. Biol. Arsoc., 87, 404 (1048). 


D. J. Crise 


lonization of Bovine Serum Albumin 
Monolayers 


Ir has long been known that the surface electrical 
potential of a protem monolayer at the air/water 
interface is dependent on the pH and the nature of 
the ions present in the aqueous sub-solution. There 
18 no record, however, of a comprehensive invostiga- 
tion of the variation of protein surface potential with 
the pH of the sub-solution. This information, were 
15 available, would be a ‘titration curve’ of a protein 
monolayer, and would shed light on the nature and 
extent of the ionizing groups of the protein when 
spread as an insoluble monolayer. We wish to report 
preliminary resulta of such & surface titration curve 
for the protein bovine serum albumin. 

The accompanying graph shows the surface poten- 
tial of & bovine serum albumin monolayer as æ 
function of the pH of the aqueous sub-solution. This 
solution contained 0-01 N sodium chloride and was 
buffered by 0-006 M (H,CO,/NaHCO,/Na,CO,). The 
presence of sodium chloride ensured a stable insoluble 
monolayer, in addition to minimizmg any ionic 
charge effects due to the ionizing buffer salts over the 
pH range 2-0-13:0. 





Surface titration curve of ineolublo monolayers of bovine serum 
bicarbona 


buffer contafnmg 0-01 N 


albumin, spread on 0-005 df 
sodium chloride 
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The technique adopted was as follows: ‘Armour’ 
crystallized serum albumin (10- 0 mgm.) was dissolved 
‘in, Geli i aie distilled water (20-0 ml.) con- 
taming 1 per cent ethanol. Simultaneous surface 
preesure and surface potential v. area measurements 
were made, using standard compression isotherm 
procedure for insoluble monolayers. For a given sub- 
solution, the surface potential varied with the state 
of compresion of the monolayer. At the collapse 
point, however, the surface potential became con- 
stant and attained its maximum value. This maxi- 
mum value (AV max.) was taken as characteristic 
for the protein monolayer: under the appropriate 
conditions of pH and ionic strength of the sub- 
solution. Surface potentials were reproducible to 
+ 5 mV. 

From the graph it oan be seen that appreciable 
changes in surface potential (AV max.) occur in the 
pH ranges 3:5-6:5 and 10:0-13:0. The former 
change is clearly due to the ionization of carboxyl 
groups, whereas the latter change is due to the neutral- 
ization of the cationic amino groups of the protein. 
The general shape of the curve 18 similar to that 
obtained by acid-base titration of the native globular 
protein dissolved in aqueous solution. Some differ- 
ences are evident, however. For example, we note 
that, compared with resulta obtained in bulk solu- 
tion’, the curve ia markedly displaced towards higher 
pH values, thereby raising the apparent pK, values 
of the dissociatmg groups. Such a result has already 
been observed with monolayers of long-chain fatty 
acid’. Furthermore, it appears that the neutraliza- 


+ 
tion of the iminazole —NH— group of histidine is 
not bemg shown by changes in surface potential. 
The reason for this is not yet clear. However, it may 
very well be that these amino groups are not avail- 
able in the surface when the protein monolayer is 
highly compressed. 

The great advantage of the present technique is 
that it permite the study of the ionization of a 
protein which is only available in small amounta, 
10 mgm. being ample for such an investigation. 
Further work on other proteins and high-molecular 
weight polypeptides is being actively pursued and 
will be discussed elsewhere m due course. 

Our thanks are due to Dr. J. H. Schulman for 
valuable advice and interest in this work. 


M. Z. Dogan 
J. GLAZER 
Department of Colloid Science, 
University of Cambridge. 
March 27. 
1 Schmidt, C. T Aa Tho Chem itiy ob Mie Amt Aoldsand Protos" 
Thomas, 1 


( 
1 Schulman, J. H., and Hughes, A., Proc, Roy. Soo., A, 138. 486 (1032). 


Comparison of Ganglionic Blocking Agents 


IN a series of papers, Shaw et al. have submitted 
evidence which indicates the presence of two 
pharmacologically distinct groups of cella in sym- 
pathetic ganglia, one group of cella giving rise to 
vasoconstrictor fibres and the other to vasodilator 
fibres. It was also mentioned that the cells in the 


superior cervical ganglion did not'react quantitatively ' 


in the same manner to all te. Consequently, 


a number of ganghonic blocking agents have been 
tested on the superior cervical ganglion of cata. 
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A condenser-bype strain gauge was used to recom 
the contraction (and relaxation) of the niotitetin, 
membrane, and a photoelectric method was used t 
record the constriction (and dilatation) of the bloo« 
veasela in the ear. A test stimulus of constan 
repetition-rate, for a fixed time, was applied to th: 
preganglionic fibres. This stimulation of the cervica 

sympathetic trunk resulted in contraction and con 
striction of the nictitatung membrane and ear vesseli 
respectively. All paralysanta were administered b 
direct injection into the common carotid artery, th 
blood supply of the ganglion being left intact. 

Two seres of measurementa were made for al 
drugs: (a) the duration of complete paralysis o 
the nictitating membrane and of the ear veasels 
(b) the time to complete recovery of these two tee 
objecta. 

In general, we have found that after paralysi: 
the responses differ, in that the time taken by th: 
niotiteting membrane to show a firat response differ 
from the time taken by the ear vessels. 


























eerie Du to oom- 
plete rooovecy 
(min ) (min) 
Ear | Nliotttating | Ear | Nictitating 
vesels | mombians | veasels | membrane 
D-Tubocurarine | 
o ride 22 10j 204 
A 124 3+ 80 12 
0-8 mgm./kgm. 
um 
i co) 5 11 81 39 
eres inl Y 184 10 25} 
7 A 
me es A AB.) 
‘Pendiomide 8 84 10 16 
2 mgm./kgm. ' 














The accompanying table shows the averaged times 
fram about six experiments for each paralyeant. For 
D-tubocurarime and dimethyl tubocurarme, the ear 
vessel response is more affected than is the motitating 
membrane, the reverse result being’ the case for 
p iodide and tetraethyl ammonium 

romide. In the case of N,N,N',N'-3-pentamethyl- 
N,N'-diethyl-3-ara-pentane-1,5-diammonium dibrom- 
ide (CIBA 9295, ‘pendiomide’)4 there 18 practically 
no differenoe. Although differences are epperent in 
the times to complete recovery, they are not as marked 
ag the paralysis timee. 

Whether the differential response obtained is due 
to the blocking agente acting at the ganglion, or 
perrpherally, or at both these sites, we cannot as yet 
say. Stimulation of the post-ganglonic fibres from 
the superior cervical ganglion while the ganglion is 
still paralysed will be carried out to give an indication 
as to where the paralysanta are causing the differential 
effect. Guyton and Reeder’, and also Patén and 
Zaimis’, have shown that different ganglia vary in 
sensitivity to & particular blocking agent. So far as 
we know, both the ear veesela and the nictitating 
membrane are innervated directly from the superior 
cervical ganglion, that is, only one ganglion is in- 
volved ; therefore ıb 1s unlikely that the differential 
results obtained can be explained on the basis of 
ganglion sensitivities. 

It appeara that the response of the nictitating 
membrane itself does not give a precise account of 
the action of the vanous ganglionic blocking agente 
used. When testing an agent for paralytic activity 
on ganglion transmission, it may not be sufficient 
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2 employ only one test object. As animal experi- 
ents are ugually carried out prior to clinical testing, 
, would be beet if testa for ganglionic paralysanta 
æembled more the purpose for which they were 
sæd in man, namely, to prevent vasoconstriction 
sulting from active vasoconstrictor fibres. — . 

The neuromuscular blocking agent tn-(diethyl- 
minoethoxy)-1,2,8,benzene triethiodide (gallamine 
riethiodide—‘flaxedil’) was also administered- and, 
€ expected, failed to block the ganglion except in 
ery large doses. However, in about 40 per oent of 
he experimenta it brought about a potentiation of 
he ear vessel constriction on stimulation and had 
ery little effect on the nictitating membrane 

jose, 7 mgm./kgm.) As Mushin et al.’ have found 
hat 'flaxedil' does not possess anti-choline esterase 
ctivity, the potentiation cannot be explained on 
hese grounds. As yet we have no explanation for 
he result. i 
2,5-bis-(8-Diethylaminopropylamino) inone- 
is-benzyl chloride (WIN 2747) has been shown by 
fo to be & neuromuscular blocking agent. As 
1 case of ‘flaxedil’, it failed to block the superior 
ervioal ganglion ex in large doses. A marked 
eduction of the nictitating membrane contraction 
ras found to occur with doses of 3 mgm./kgm., 


F. H. Sxaw 
ent of Physiology, 
University of Melbourne. 
Feb. 18. 
Shaw, F. H., Keogh, P. P., and MaoCallum, M. M., Aust. J. 
Biol, £8, 189 (1918). TM z Ten 
Bom H. and MaoCallum, M. M, Aux. J. Exp. Biol, 87, 280 . 
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., Aux. J. Bap. Biol, 89, 183 (1051). 
. J, and Moler, R., Sokweiz. med. Weobr., 81, 446 (1051). 
ia Baa Dioec DUMONT Tee Ther., 95, 
Paton, W. D. ML, and Zaimis, H. J., Brit, J. Pharmacol., 6, 155 (1961). 
Mushin, W. W., Wien, R~ Mason, D. F. J., and Langston, G. T., 
Lancet, i, T26 (1949). 
. O., J. Pharmacol. and Exp. Ther., 100, 333 (1050). 
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Molecular Weight of Glycogens determined 
by a Light-scattering Method 


Tue use of hght-scattering methods for the 
letermination of the molecular weight, aize and shape 
x macromolecules has become of increased importance 
n recent years. Studies already made include those 
yn cellulose sacetates!, polystyrene and synthetic 
»olymers!, and several proteins‘. The influence of 
sodium chloride on the size and shape of a detergent- 
protein complex has recently been investigated using 
+ light-scattering method’. The applicatian of this 
method to the measurement of the molecular weight 
of several glyoogens is reported in this communication. 
' The relation between the molecular weight Af, of 
rhe solute, and the turbidity c, of the solution, is 
given by the well-known equation"’ 

H.O 
T 
where C is the concentration of the solute in gm./ml., 
and H and B are constents. 

The glycogens examined were supplied by Dr. 

D. J. Bel, and had unit-chain lengths of 11-18 


1 : 
= gt 2B.0, (1) 
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glucose radicals (determined by potassium periodate 
oxidation’). ` The light-scattering apparatus used has 
already been described’. It waa calibrated in terms 
of bovine serum albumin, & molecular weight of 
69,000 being assumed for this protein‘. Refractive 
index increments were determined using & Rayleigh 
type interferometer. Curves of H.0/+ v. O for the 
various gly are shown in the graph, and the 
molecular weights, calculated by extrapolating these 
curves to rero concentration, are given in the 
accompanying table. 








Considerable diversity is found among the results 
of different workers for the molecular weights of 
The resulta for rabbit muscle 
may be compared with those 
obtained by Bell e$ ai." on the same samples of 
glycogen, from sedimentation-diffusion measuremente. 
The present value of 2-8 x 10* for rabbit muscle 
glycogen agrees well with their value of 2-0 x 10. 
There is & marked disparity between the value of 
8-8 x 10* for Ascaris glycogen and the value of 
0-7 x 10* obtained by Bell e al. However, examing- 
tion of their sedimentation diagram for Ascaris shows 
considerable broadening of the ‘peak’ in the direction 
of higher molecular weight unita. Since molecular 
weights calculated from turbidity date are ‘weight 
average’ values, the presence of small amounts of 
material of high molecular weight will result in the 
values obtained by this method being much higher 
than the molecular weight of the main fraction of 
the sample. 

The dissymmetry of light-scattering shown by some 
of the glycogens (see table) may be due to the presence 
of fractions of high molecular weight. Rabbit muscle 
glycogen, which gives the most symmetrical peak in 


' the sedimentation diagram”), shows no diasymmetry ; 


furthermore, fotal sheep liver glycogen, which has 
the highest molecular weight of any glycogen re- 
in the table, shows a negligible dissymmetry. 
ia point may be further illustrated by reference to 
Ascaris glycogen, which shows a disparity between 
the molecular weight values obtained fram sedimenta- 
tion-diffusion and light-scattering measurements. 
This glyoogen originally showed a dissymmetry 
(Taa/T09) of 1-15-1-20. After fractional precipitation 
with ethanol at & concentration of 40 per cent, a 
fraction (8 per cent by weight) was obtained which 
had a molecular weight of 22-5 x 10‘, and 6 dis- 
symmetry of 1-45. This clearly shows that emall 
&mounta of material of relatively high molecular 
weight may be preeent in the glycogen samplee. For 
this reason, none of the values given m the accom- 
panying table has been corrected for dissymmetry 
and must be regarded as giving an order of magnitude 
only for such highly polydisperse systems. 
H. Staudinger™ has measured the molecular weight 
of various glycogens using the relation: 


KM = tp, (3) 


where Ky, is a constant for the wave-length used and 
tsp is the speoiflo turbidity (that is, the absolute 
turbidity of a solution containing 1 gm. solute per 
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litre). This Seca is equivalent to equation (1), 
if there is no deviation from the van't Hoff oamotio 
posi law, that is, if B = 0. Staudinger determined 

L from the turbidity of samples of glycogen the 
‘molecular weights’ of which had been determined 
by osmotic preesure measurements. His values for 
rabbit liver, rabbit muscle and cat liver glycogens 
of 5-2 x 10*, 1-9 x 10* and 6-0 x 10* respectively 
are considerably lower than the values reported in 
our table. It must be noted, however, that the 
samples of pena pig liver used by Staud- 
inger for calibration were likely to be polydisperse. 
Sinoe osmotic preasure measurements give ‘number- 
average’ molecular weights, the „values obtained in 
terms of this standard would tend to be lower than 
the ‘weight average’ values normally given by 
turbidity measurements. 
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Effect of Withdrawal-Rate on Second 
Explosion Limits is 


IN a recent communication, Baldwin and Precious 
have directed attention to the effect of withdrawa’ 
rate on the hydrogen—o second limit. Sinc 
they found this effect to present in clean Vessel) 
and absent in vessels coated with potassium chloride 
they favour an explanation which connects it wit! 
the participation of quadratic branching in the re 
action. During our examination of the hydrogen 
oxygen reaction", we have also had occasion to stud, 
this phenomenon. Our own observations suggest tha 
the effect is not directly connected with the presenc 
of quadratic branching and support the alternativ 
explanation, namely, that the net branching facto 
is reduced to zero by the products formed durin 
the initial stages of the explosion 

While agreeing that the effect 1 
most pronounced in veasels of los 
chain-deetroying efficiency (clea 
‘Pyrex’, boric oxide) we have alm 
observed it with many other sur 
faces (potasaium chloride, potassiun 
hydroxide, eto.) at higher tempera 
tures where the slow reaction is o 
the same order, but where asignific 
ant quadratic branching is still no 
detectable. The effect is neglgibl 
in very rich mixtures and increase. 
markedly as the hydrogen-oxyger 
ratio decreases, thus  becomin; 
greatest in the region where the slo? 
reactión and quadratic branching 
contribution are at & minimum. Wi 
have also found.a similar phen 
omenon to occur in carbon mon 
oxide-oxy explosions, but have 
not been able to find any indicationr 
of quadratio branchmg in this 
re&otion. 
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This alternative explanation ir 
supported by the work of Von Elbe 
and Lewis?, who showed that the 
transition from slow reaction to explosion is not 8 
true discontinuity, and that it is possible for the 
water formed in the initial stages of the explosion 
to reas completely its subsequent development. 
(Incidentally, those observations were made in a 
‘potassium chloride’ vessel under conditions where 
quadratic branching is not evident.) From the 
experimental curve of Baldwin and Precious, one 
can visualize & condition in which the net branching 
factor 18 being decreased by the production of water 
at the same rate aa rt is being increased by the slow 
reduction of pressure. Such a system would stay op 
the brink of explosion right through the er epi 
region without suffering anythmg more 8 
vigorous slow reaction. 

Two observations confirm this view. In the 
hydrogen—oxygen reaction ib was noticed that if 
the withdrawal-rate was made so slow that the 
mixture would not normally explode, and if at any 
time after crossing the limit the ovacustion-rate was 
increased by a sudden twist of the tap, then explosion 
followed within a period of 4-83 sec. Secondly, with 
moist oárbon monoxide-oxygen, one is fortunate 
in being able to ‘see’ the presence of a slow reaction 
by the blue glow emitted. On crossing the limit at 
& fast rate, the blue glow suddenly increases to a 
brilliant uncontrollable flash; but with sufficiently 
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low evacuation no such transrtion occurs, the blue 
Mow rising to a constant value throughout the 
rplosion region. If evacuation 1s stopped at any 
tage after oroesing the limit, the blue glow slowly 
idee. A further slight evacuation brightens rt up 
1omeéntarily, and this process can be repeated many 
imes. - 

The phenomenon leads to experimental difficulties 
«uly when' observing the second limite of very weak 
ixtures. To obtain any exploaion at all in this 
ogion, the rate of evacuation must be faster than 18 
sirable for accurate manometer reading, and also 
«oder these condrtions the explosion lag, as indicated 
bove, must become a significant source of error. 
his uncertainty tends to prevent the accurate 
etermination of the constante o and F of the ex- 
losion limit equation’, values from the second limrt 
eing much greater than those derived from the first. 
‘urthermore, the unknown error due to explosion 
ag might well be the cause of the observed but unex- 
ected temperature dependence of the third-body 
«efficient af, since the necessary rate of withdrawal 
acreases both with ratio of oxygen to hydrogen and 


rith temperature. 
A. C. EGERTON 
D. R. WARRHN* 
Jepartment of Chemical Engineering g 
and Applied Chemistry, 
Imperial College, 
London, 8.W.7. 
June 30. 
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Zinc, lonic Equilibrium and 
Phosphatasé Activity 


CONTROVERSY has centred around the nature of 
he active groupe influencing tho activity of alkaline 
^hosphatasea of higher anmmals'. In & recent com- 
‘aunication’, I on the basis of results 
»btained with the alkaline phosphatase of the fungus 
Penicillium ohrysogenum, Q-176, that the activity of 
he enzyme 18 influenced by both rino and magneerum 
ons and that the relative proportion in which these 
ong existed in an active state determined the pH 
X optumum activity. 

I have further investigated this problem with 
alkaline phosphatasea prepared from ox kidney and 
ntestines by the method described by Thoai, Roche 
ind Roger’, and the results obtained by me go to 
support my earlier observations that both zine and 
magnesium ions and the relative concentration m 
which they are present exert considerable influence 
on the activity of the enzyme. From the accompany- 
ng graph, ıt will be apparent that while cyanide 
Wt higher concentrations inhibits activity at all the 
3H’s tested, the enzyme shows inoreased activity on 
che acid side at intermediate concentrations of cyanide 
ind on the alkaline side at very low concentrations. I 
have also observed that by the addition of magnesium 
.ons to the enzyme inhibited by 0-002—0 -004M cyanide, 
activity was increased on the acid side to a conmder- 
ably greater extent than at other pH’s, whereas a 
similar addition of zino resulted iñ the restoration 
of activity at all the »H’s at low, and on the alkalme 
side at intermediate, concentrations of zino. In 
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both cases there was an optimum concentration at 
which the activity was maximum, higher concentra- 
tions of zno especially bringing about general 
inhibition of activity at all pH’s. ` 

The complete inhibition of activity of the enzyme 
at all the pH’s on the addition of cyanide at the higher 
concentrations and the effect of addition of zinc in 
increasing concentrations to the oyanide-mhibited 
enzyme m restoring the activity first at all the pH's 
and thereafter at the more alkaline pH's show that 
zinc ions are necessary for activity at alkaline and 
acid pH'g. Other heavy metals, such as manganese, 
iron or cobalt, had no appreciable effect in restoring 


concentrations: (8) 
» (^) 0-002 M, (f) 0 004 


“the activity of the cyanide-inhibited enzyme. It i8 


well known that magnesium ions are necessary for 
full activity of the enzyme on the alkaline side, and 
I have observed that this is so only when zinc ions 
are algo present, for the cyanide-inhibited enzyme is 
only partially activated by magnesium on the alkalme 
side. 

From these findmgs, I suggest that there is no 
entity like ‘acid’ or ‘alkaline’ phosphatases, but that 
by merely changing the equilibmum between the 

roethetio ions or groups of the enzyme, activity can 

established at any pH desired. Admittedly, the 

phenomenon ae it apples to enzymes in higher 

animals is more complex than the one observed for 

the enzyme in P. chrysogenum, Q-176. The results 

of this investigation will be published in due course. 
V. BADABIVAN 


Municipal Laboratory, 
piae 1, Indis. 
March 11 


Bac ag R- Bloem: gZ. 9308, 37 (1041); 310, 42 (1041); Arc. 
Int. í e £10 (1012) ove, E. Kivehjem. O. Á., 
and Hart, H. B., J. 134. 426 (1040), Thoal, N. V., 
J,and , AL, Biochim. BP. dh 4, 01 (1047). 
AbaisPaal, AF. A and EJ, J., 44, 435 (19419) ; 
Arch and , 172 (1952). 
* Sadasivan, V., Nature, 169, 418 (1052). 
Thoti N, Dine J., and Roger, M. Biochim. Biophys. Acta, 


422 


Quantitative Spot Test on Filter 
Paper and Examples of its 
Application 


Witz, so far, the spot test on filter paper, 
developed by Dr. F. Feig] and his co-workers, 
been used exclusively for qualitative purposes, we 
have discovered & method for the estimation of 
various substances by using circular fitter papera and 
the solvents whioh are commonly used in paper 
partition chromatography. T 

The procedure is as follows. At the centre of a orcu- 
lar filter paper a amall drop is placed of the solution of 
the sample containing a few milli of the sub- 
stances under examination. Ape icd solvent for 
partition chromatography is dropped in amall portions 
(5-10 dropa per min.) from & capillary tube on to the 
centre of the paper, thus caummg development of 
the chromatogram. The substances contained m the 
sample mixture develop gradually to accurate con- 
centric circlea forming partition zones. For ths 
manipulation a desiccator or Wit's filter bottle is 
used, in the bottom of which there are placed a 
small volume'of partition solvent to saturate the air 
in the vessel with the vapour of the solvent used 
and & Petri dish containing the same solvent on 
which the filter paper (of about 11 om. diameter) ia 
placed. The development is complete when solvent 
has spread to a circle 7—8 cm. in diameter (about 80— 
40 min.). By using circular filter paper, we can work 
with much larger amounts of material in & shorter 
time than by the usual method of paper chromato- 
graphy. Quantitative estimation is usually made by 
calculating the area of partition zones on the filter 
paper. It may, however, be effected, in general, more 
exactly by cutting up the paper, extracting and then 
applying colorimetry or denmtometry by ultra-violet 
light to the extract. The chroma thus 
obtained are similar to those produced by Rutter’s 
method*. Our procedure was developed in the past 
few years independently of his report. 

The following are a few examples of the application 
of quantitative spot teste on filter paper. 

(1) Estimation of methanol and ethanol. In a 
preceding paper’, we reported a method for the de- 
tection of methanol, in whioh the potassium xantho- 

tea derived from a methanol-ethanol mixture 

y adding carbon disulphide and potassium hydroxide 
aro submitted to paper partition chromatography 
using butanol saturated with 5 per oent Bodrum 
bicarbonate solution. Applying the technique out- 
lined above, the ethyl xanthogenate is discarnible as 
an outer circle, while that of methanol is located m 
an inner zone, as shown by ‘ultra-violet light. The 
chromatogram is dried, cut up into its partition 
zones and the latter extracted by 6 per cent sodium 
bicarbonate. After sixty seconds from the addition 
of freshly prepared Grote’s reagent (twice normal 
concentration) the estimation can be made electro- 
photometrically. 

(2) Hetimation of R-acid and G-acid. Both acids 


are apt to be produced in admrxture as intermediates . 


in the manufacture of dyes, and their separation 
was oonsidered hitherto as a difficult problem. Apply- 
ing our new technique to the development of the 
mixture of both acids (using butenol saturated with 
a b por opnt solution of sodium bicarbonate) and 
following the process under ultra-violet light, the 
partition zones (outlined with penod) are extracted 
with 5 per cent sodium bicarbonate solution. By 
addition of the diazonium salt of naphthionie acid, 
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there are produced red dyea, which can be estimate 
electrophotometrically. 

Note added in proof. A somewhat similar techniqu 
of circular paper chromatography has been describe 
recently by Giri and Rao‘. 


Tarsvo KABIYONE 
SHuicer Sunerzu 


Institute of Pharmacy, 
Faculty of Medicine, 
Kyoto Univermty. 
Yourt HaSHIMOTO 
Instatute of Phytochemistry, 
Kobe College of Pharmacy. 


!yeigl F., "Quelitatlve Analyse mit Hilfe von Tupfelreaktion”’. 
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Conductance In Non-aqueous Solutions 


In the extensive work of Fuoæ, Kraus an 
co-workers! on the conductivity of solutions in medi 
of widely divergent ‘properties, these authors ar 
led to the conclusion that, viscosity excepted, ther 
is no specific influence due to the solvent, but tha 
the dielectric constant of the medium alone determine 
conductivity date. 

Since Fuoss and Kraus do not consider acid media 
measurements of conductance of solutions in sam 
organic acids are in progress in this laboratory t. 
test the theory mentioned above. The followin, 
materials were used: 100 per cent glacial acetic ac 
(solvent-conductance 0:4-0-8 x 10-* mhos) obtaine 
by fractionating 97 per cant acetic acid; 100 pa 
cent propionic acid (solvent-conductance leas thai 
3 x 10° mho) obtained by fractionsating a C.P 
product; tetraethylammoniumpicrate (melting poin 
2066.5? 0.) prepared fram mlver picrate and tetra 
ethylammonrumiodide. The conductance waa meas 
ured with a Jones bridge’; a cathode-ray oscillo 
scope served as detector of current-minimum. £ 
frequency of 1,000 o./s. was used. The conductane 
cells were designed according to Jones and Bolli 
using non-platmized platinum electrodes. 
measurements here described were made with i 
125-0.c. cell (cell constant 0:00965). In properini 
the solutions, all precautions were taken to preven 
contact with the air. i 

Measurements were carried out at 25°C. witi 
solutions of tetraethylammoniumpiocrate in glacia 
acetic acid (D = 6-25) and propionic acid (D = 3:15 
respectively, covering a wide range of concentrations 
The acoompanymg graph shows the logarithm of th 
equivalent conductance (A) as a function of lo 
molality (C). The dotted lines are from data o 
Fuoes and Kraus! on tetratscamylammoniumnitrat 
in mixtures of dioxane and water. 

Although Fuosa and Kraus worked with & some 
what different salt (both salts, however, are rathe 
strong electrolytes), it is obvious that our value 
fit in very well with theirs. So we may conclud 
that, also in the acid media, the dielectric consten: 
is the determining factor for the conducteno 
phenomena. 

With the aid of the extrapolation method o 
Shedlowaky* the following constants, corrected fo: 
solvent conductance, can be given for tetraethyl 
ammoniumpiorate in acetic acid: A4 (equiv. conduct 
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4 inflnite dilution) = 29-0 ohm“ em.*. 
ion constant) — 1:88 x 10*. 
The values for propionie acid cannot yet be given. > 
This work is being carried out with solutions of 
lifferent electrolytes in formic acid (D = 58), acetic 
«id, propionic acid and mixtures of these solvents. 


R. C. ScHONEBAUM 


.aboratory for Physical Chemistry, " 
Technical University, i 
Delft. 
March 27. 
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Micro-spherical Aggregation of Barium 
Sulphate . 


DUBING an investigation of the influence of certain 
srganometallio compounds on the velocity, of sedi- 
mentation of inorganic materials in non-aqueous 
media, a phenomenon has been observed which doeg 
lot appear to have been previously recorded. 
Precipitated barium sulphate, free from soluble salta, 
48 prepared for X-ray examinations, and containing 
10 addition agent, was dried for several days at 
[10* C., and’ shaken with pure dry benzene in a 
stoppered Neesler tube in an automatic shaker. The 

ing was carried out at the rate of five oscillations 
yer seoand, the tube being shaken longitudinally, 
with a displacement of 2 in.. After 24 hr. the solid 
rad aggregated completely into spheres of 1-0-5 mm. 
n diameter, as shown in Fig. l(a). The sediment 
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volume was slightly lees than that of the lightly 


` is to be 
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temped dry solid, indicating & olose degree of pack- 
ing of the spheres. If the tube was then subjected 
to very violent and irregular manual shaking, the 
spheres broke up to form a flocculate (shown, after 
24 hr. standing, in Fig. 2). On further regular 
shaking for 30 min., the spheres re-formed as before. 

It is tentatively that this phenomenon 
may be due to the fact that barium sulphate has 
a hydrophilic surface (method of Davis and Curtis'), 
and that it will consequently tend to aggregate so as 
to present to the benzene the minimum surface per 
unit volume. In this respect the phenomenon can be 
regarded as in some way analogous to the formation 
of drops of one liquid when shaken in another. It 
that this form of aggregation would 
not occur in & solvent which is miscible with water, 
so the experiment was repeated with 1:4 dioxan. 
The suspension formed was very fine, and settled 
very slowly (about 4 «m. per hr.); Fig. 1(5) shows 
ite appearance after standing for three days. Even 
after prolonged shaking, no sphere-formation was 
observed. In diethyl ether, however, the barium 
sulphate formed spheres, though somewhat larger 
and more easily broken up than those from the 
benzene suspension. 





(s) 


Fig. 1 "m 


Fig. 1 

In each of the tubes (Figs. 1 and 2), which were 
of equal diameter, the total volume of solid and 
liquid was 50 ml., and the weight of barium sülphate 
was 10:00 gm. 

A further experiment was carried out, naing basio 
lead carbonate, which is known to bave an 'organo- 
philic’ surface’. On shaking this with benzene there 
was, as might be expected, no sign of sphere- 
formation. 

T ore ig bung conned: end pall ba TRAFO 
in detail elsewhere 


D. I. 8rockr 
Department te rai 
Battersea Po 
London, 
March 35 
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Gravity Observations in a Borehole 


GRavITY surveys are widely used as a method of 
geophysical exploration. A knowledge of the densities 
of the underlying rock layers is n for the 
donc eda of the resulta. While the ity of 
samples may be determined in the laboratory, the 
only really satisfactory method of finding the bulk 
density is by gravity observations in & mineshaft or a 
borebole. The information obtainable by this method 
has been discussed by Smitht, who has also suggested 
farther uses for the observations. 

With this object in view, & gravimeter haa been 
constructed and some prelimi tests have been 
made in an oil borehole belonging to the Anglo- 
Iranian Oil Co. at Eakring, Notte. The gravimeter 
1s similar in principle to that previously described 
by me‘, but various pointe in the demgn have been 
improved &nd modified to suit the lmited space 
available in a borehole. : 

Fundamentally, the instrument consista of a thin 
flament held 1n tension by & weight; the transverse 
vibrations of the filament control the frequency of 
an electronic oscillator. The weight is prevented 
from rotating about an axis along the fllament by 
means of thin strip hinges and, between observations, 


. may be held in ita normal position by a system of 


clamps by an electric motor. The instru- 
ment and the thermostat which controls ita tempera- 
ture are mounted in gimbals inside a preesure-tight 
steal container, which also contains electronic appar- 
atus for maintaining the oscillations of the filament 
and operating the thermostat. The external dimen- 
sions of the container are 5 in. external diameter by 
8 ft. m length. The apparatus for recording the 


frequency of vibration of the filament is at the surface, , 


and is electrically connected to the gravimeter by 
the 4-core cable which supports the instrument in 
the borehole. 

The vertical gradient of ‘gravity may have three 
main component assuming that the rock layers 
penetrated are uniform, horizontal and of large lateral 
extent. -The first is the normal free-air gradient ; 
the second component, of magnitude 4r(ph, 1s due 
to the attraction of the rock layer trated, A being 
its thicknees, p ite dengity and G the gravitational 
constant. The third component, which may not be 
present, is the gradient due to e buried anomalous 
mass. The presence of such & mass may usually 
be inferred from « surface gravity survey around 
the borehole, or from the abnormal! vertical gravity 
gradient near the mass; The numerical values 
of the free-air term of the vertical gradient is 
9-41 mulligals per 100 ft.; the second term has a 
value of 6-40 milhgals per 100 ft. for rock of density 
2-6 gm./o.c. If no anomalous mass is present, the 
resultant gradient is 9:41-6:40 = 8-01-milhgals per 
100 ft. If the accuracy of the gravimeter is + 0:7 
milligal at each of two stations spaced 100 ft. apart, 
that is, + 1:0 milligal in the difference, the accuracy 
of the second component of the gravity gradient will 
be + 1:0 in 6:40, or + 15 per cent. This will lead 
to a similar error in thé deduced density. The 
acouracy’can be improved by meoreasing the separe- 
tion of the stations, if the rock layer is sufficiently 
thick, or by improving the accuracy of the gravimeter. 

. The fleld-test of the gravimeter took place during 
two days, February 2 and 3, 1952. The first, while 
showing up various defecta in the gravimeter, did 
not give reliable meesuremente. The resulta of the 
second day's working are shown graphically in Fig. 1. 
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Two runs.were made, each starting from a depth « 
178 ft., proceeding to 1,226 ft. aid retürning to 178 ft 
stopping at each level marked on the graph in eec 
direction. The ‘zero’ readings of the gravimeter : 
178 ft. are also shown (Fig. 2), and it may be see 
that, whereas the initial rate of drift is reasonabl 
low, the zero frequency at the end of each run 
different from that at the beginning. The distur) 
ance of the frequency returns towards the origini 
value with a time constant of the order of $ hr. It 
thought that this is probably a thermal effect, an 
if so, the true drift was probably as shown by tt 
dotted line. As experimental verifloation has not y: 
been obtained, the results given below have be 
calculated on the assumption of & linear drift i 
shown by the dashed line. 
. A surface gravity survey gave no indications of 
subterranean’ anomalous mase and so no anomaloi 
gradient need be suspected. The probable error of 
single observation with the gravimeter, derived fro 
repeated observations at each level, is about + 0 
muligal. This error, which is much larger than wm 
experienced in the laboratory, is attributable : 
several causes. The gimbal system was not perfe 
and this caused some scatter of the readings at ea 
depth. A reversible jump of 4:6 milligals was o 
served at several stations; this ia presumably d: 
to a small piece of dirt alternatively remaining eith 
-on the weight or the olampe (see Fig. 1). 
Samples of onippings of about 0-1 cm. side we 
available fram the borehole and, although these me 
not be fully representatrve of the formations, the 
densities were measured and averaged over 200-1 
intervals. The error of determination of the denaiti 
is estimated at + 1 per oent. 

In the accom ying table, the densities obtain 
from the chippings, together with those fram ti 
vimeter, are given. 
At first sight it would 
tions are not saturated wi 


pear that the rock form 
water. Final conclusio 


[rs dd 
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PTS $00—500 . 500-700 700—900  900-1,100 1,100—1,200 
og 


eter 
E cd 2:23--0 08 2 2840-08 2:14--0-15 2-66 .r0-15 2-151-0-20 


= 2-40 2:37 2-25 2-50 2-25 
«p 215 2-17 1-97 2-33 2-0 
ould not be drawn, however, as the effect of assum- 
<a linear drift of the ‘zero’ frequency is to indicate 
‘ower density than would be obtained if the altern- 
.ve drift curve were adopted. 
I should like to thank the Anglo-Iranian Oil Co., 
d., for financial support during the period of 
search, for permission to publish thia communica- 
4n and for allowing me to use their borehole and 
> providing a suitable cable and winch for the 
periments. I should also like to thank the chair- 
an and members of the Paul Instrument Fund 
-mmibtee for a grant enabling the gravimeter to 
+ built, Prof. A. O. Rankine for his interest in the 
xk, and Mr. B. C. Browne and Dr. R. I. B. Cooper, 

the Department of Geodesy and Geophysics, 
anbridge, for their help and encouragement ‘during 
-æ investigation. 

R. L. d. GUBHET 


apartment of Geodesy and Geophysics, 
Downing Place, Cambridge. 
June 18. 
mith, Geophysics, 15, Wo. 4, 005 (1050), 
Ibert, Proc. Phys. Soc, B, 08, 445 (1049). 


Electro etic Momentum and 
Newton’s Third Law 


THe following simple relations! between electro- 
agnetic momentum, Poynting’s vector of energy 
yw, and mass-energy equivalence do not appear to 
«ve received general ition in connexion, with 
ue validity of Newton’s Law when applied to 
ctromagnetic forces. 

If the dielectric medium is free space, so that there 
no matter present to take reactive forces, we sup- 
xe that the energy represented by the Poynting 


x»tor, « x H (rationalized M.K.8. unita), moves with 
ao velocity of light and also has mass of amount m 
x unit volume of the field. Suppose also that its 
omentum per unit volume is D x B(where D = xe, 
= oH, xoi, = l/e?), and consider & umt area of 
urface normal to direction of energy flow. Then 
the rate at which energy passes through this surface 


[« x H|, it follows that the amount of moving 


lergy per unit volume of the fleld is W = ic x H |/o. 
8 momentum is mo, so if this is to be equal to 
Ə x B|, we must have: 


|D x B| Je x H[ W 
m æ —————— - lr, 
o e ot 


hd 
dich is the relation. 
Whenever the total Soondemmotye foroe on an 
ectromagnetic system is not zero, it is equal to the 
blume integral of ~2 Dx B) taken over the 


hole of the dielectric in -which D and B exst. 
; is therefore balanoed by the volume integral of 


; (D x B), the time-rate of change of the total 
lectromagnetic momentum. The interpretation 
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is clearly that this representa the rate of change of 
ordinary maga-momentum of the which is 
moving about in the changing field, and that the 
‘equal and opposite’ reaction to the unbalanced 
ponderomotive force is borne by the energy photons. 
Newton’s Third Law is thus reinstated if mass 
of the fleld energy is taken into account. The theorem 
applies both to radiating and to non-radiating systems. 
A simple example of the latter is to be found in the 
caso of 4 particle moving with uniform 
velocity through a constant-current toroidal coil. 
E. G. CULLWIOK 
University College, 
Dundee. March 21. 
1 n 
Ver epp et c et e eene nut 


on “The 


Screw Dislocations in Pyrite 

Ix the course of an investigation into the surface 
structure of a wide range of mineral crystals, the 
resulta of which were to the Mineralogical 
Society in March 1951, a number of screw dislocations 
were observed on the cube faces of one crystal of 
pyrite, Fe8,. Fig. 1 shows a single screw dislocation ; 
while Fig. 2 exhibits & pair of screw dislocations of 
opposite sense, which ultimately form an almost 

osed step-line. The orystal was p using 
a metallurgical microscope, with bri eld illum- 
ination, and the surfaces were not uut Under 
these conditions, the very high visibility of the ste 
forming the main spiral patterns indicates that "rn 
layers are multimolecular. This point is further gub- 
stantiated by the preeenoe of some muoh thinner 
layers between the main steps. Examples of screw 
dislocations with a Burgers vector greater than unity, 
often considerably greater, have already been re- 
ported for cadmium iodide}, silicon carbide’, and 
muscovite’. 





Fig. 1 (x 35) 


Fig. 2 (x 35) 


The inoompletenees of the spiral patterns in Fig. 2 
appears to be due to the separation of the thickest 
layers into several thinner ones in some places. 

Note added in proof. A per on the surface 
structure of orystals is tor bo published in the 


Department of Geology, 
Birkbeck College, 
University of London, 
Malet Street, W.C.1. 
July 8. 3 

! Forty, A. J.. Phil, Mag., 49, 670 (1051). 
"Verma, A. R., Nature, 168, 480 (1951). 
* Amelinokr, 8, Nature, 180, 580 (105%), 
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APPLICATION OF SCIENCE 
IN INDUSTRY 


HE Meesel Memorial Lecture, ‘The Strategy of 

Science”, whioh Sir Henry Tizard delivered to 
the Booiety of Chemioel Industry in Aberdeen on 
July 9. is above all a challenge to constructive and 
penetrating thinking about the balance of research 
effort in Britam, its orientation and distribution as 
between industry, government and the universities, 
and the development of technical and technological 
education. It indicates, rather than asks, the ques- 
tions which should be put and angwered before polioy 
in such matters is determined, and in this way 
provides the atmosphere in which the recent report 
of the Advisory Council on Scientifle Policy in 
presenting the report of ita Committee on Man- 
power, or the more recent survey of soientiflo and 
industrial research in British industry of the Federe- 
tion of British Industries, should be examined. It 
lends strong support to some of the recent repre- 
sentations made to the Lord President of the Council 
by the Parliamentary and Soiantific Cammittee (see 
Nature, August 16, p. 267). 

Sir Henry’s address (Chemtsiry and Industry, 
August 16, p. 788) is, in fact, largely an exposition of 
the theme that large endowments afford no assurance 
that research will be wisely and profitably directed. 
Money oan be wasted on research as easily as on 
anything else, and his discourse stems essentially 
from a typically shrewd comment made to him many 
years ago by Lord Rutherford on learning of a large 
endowmant for research received by a physics 
laboratory in the United States: “We haven't any 
money’, remarked Lord Rutherford, “so we've got 
to think" ; and the core of Sir Henry’s address lies 
in his insistence that it is imperative for us to select 
the right targets in research and development. We 
cannot afford to waste first-class men on second-class 
objectives. We must think out the objectives that 
really matter, and then be bold and adventurous. 
Without adventure in industry Great Britain is 
doomed to decay. 

Sir Henry took a sombre view of Great Britain's 
eoonamio position; he thinks that the present state 
of instability is likely, to persist. He went so far as 
to suggest that lack of industrial effort and failure 
to apply the right policy are due at least in part to 
insufficient realization of the serious state of affairs. 
This in turn is due, he believes, to the neglect of 
political leaders to explain frankly to the working 
population the dangerous condition of the economic 
structure of Britain. So far from that being one 
of temporary instability due to the War or to the 
mistakes of politicians since the War, for many years 
before the Second World War we had been in & state 
of unstable equilibrium, exposed to the forco of any 
adverse world event outside of our own control. He 
believes that the ultimate solution of the economic 
problem. of Great Britain will only be found in a 
better distribution of the population throughout the 
British Commonwealth. Even as an agreed policy, 
such a redistribution would take a long time to effect. 
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as best we can by exporting what the world wants 
and needs, in the face of severe competition. This 
obviously depends largely on the good judgment 
with which science is applied to industry, and 
especially on the swiftness with whioh action is taken 
to secure the appropriate balance between science 
and technology. Sir Henry did not oonooel his 
impatience for action rather than talk. 

Tt is from this point of view that Sir Henry urged 
that strategy is more important than tactics. By 
the strategy of science he means the art of so 
directing the application or advance of science aa to 
ensure the most rapid progress. of society, or of 
knowledge. Tactics, on the other hand, is the pro- 
cedure or skilful devices oaloulated to gain the 
strategioal end, or in another word, ‘research’. The 
strategy of the application of science to industry 
must depend not only on available tactical skill and 
knowledge, but also on the economic circumstances 
of different countries. It demands constant fresh and 
flexible thinking about our economic circumstances 
and searobing inquiry as to our reasons and objectives. 

Curiously enough, although it is apparent that Sir 
Henry believes that same redistribution of population 
is required as a long-term policy—and such redistri- 
bution has obvious implications for both the indus- 
trial and the economic strategy of Great Britein— 
he does not here consider specifloally their bearing. 
The strategy he advocates for science is alearly to 
be based on fresh thougbt about all issues, but in the 
first place he suggesta we should concentrate on the 
effective application in industry of existing know- 
ledge. As in his presidential address to the Britisl 
Association four years ago, he urges that this is our 
first need. We are still paying too muoh attention 
to fandamental research in industry, and too little 
to the need for development and skilled application. 
A more severely practical view of industrial research 
is essential if we are to recover eoonomio stability, 
and Sir Henry quoted with approval the article on 
the role of science in the Britiah economy in which 
Dr. R. L. Meier developed this theme two years ago. 
We must concentrate our efforta, he said, on those 
projects which will help to restore the belanoe of 
trade, directly or indirectly, as quickly as possible, 
and be oareful to avoid dispersing them over too 
wide a field. Not until we have an overall balanoe of 
trade in our favour for at least five successive years 
can we afford, Sir Henry thinks, to spend muoh time, 
thought or money on developments which, however 
desirable in & perfeot world, are not vital to our 
existence. Neither the scientific prestige of the 
nation nor the quality of scientiflo education is likely 
to suffer by such a policy of strengthening our tech- 
nology rather than expanding our science. 

Bir Henry’s note of urgency in this connexion 
reinforces the representations made to the Lord 
President of the Council by the Parliamentary and 
Scientific Committee on July 28; but there is a 
further point which is causing Sir Henry some 
concern. Referring to the bearing of judgment on the 
selection of the right objectaves as a prelude to any 
redistribution in our research effort, and the oon- 
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sequent difficulties in reaching agreement as to th 
targets that matter, he pointed out that we hav 
still to secure concerted action. No common policy 
for example, has yet been agreed by the nationalizee 
fuel industries, and even in the most scientific o 
British industries, the chemical industry, there i 
reason for disquiet. The highest executive poaitiom 
in such industries have long been occupied by wel» 
known men of science or technologists; and the 
various companies which make up, for example, th: 
chemioal industry, would pese all ordinary tests o 
teohnioal or financial efficiency with ease. Neverthe 
less, the industry is apparently nob succeeding i» 
competing in the world market. The British share o 
world trade in chemicals has been slowly declining 
since 1918, when the condition of the chemica 
industry was very different, and in spite of the higi 
standard of chemical saienoe in Britain and the larg: 
expendrture of the industry on research. 

Bir Henry does not believe that this oan be 
attributed to the quality of chemists engaged o: 
researoh in the industry being lower than ın othe 
countries. Nor does he appear to blame faulty 
judgment on the part of the directorate of th: 
industry—though some ohemuste may think he i» 
leas than fair to the British industry in his remark» 
regarding the exploitation in other countries of th: 
discoveries of British industries. Still less does he at 
tribute it to inadequate fmanoial resources. In defence 
research and development, he remarks, we do no: 
spend one-fifth of what is spent in the United States 
but we have held our own, and have often led the way 

Shortoomings, in Sir Henry’s view, appear to lx 
mainly due to slowness of production from the 
prototype to the full scale. For this, two factors are 
chiefly responsible: first, & fiscal policy whioh dis- 
courages enterprise and adventuroumess, and second 
obsolete social attitudes and trends in the educations’ 
fleld which hinder as many boys of outstanding 
ability as is desirable in the national interest from 
entering on a scientific career. This second is a 
consideration which is fundamental to the develop- 
ment of higher technological education. 

Sir Henry’s forthrightness on the first point is 
highly mgnificant, coming from one who has recently 
retired from the chairmanship of both the Advisory 
Counoil on Scientiflo Policy and the Defence Research 
Council. Possibly his release from official responsi- 
bilities may leave him freer to urge publicly views 
based on his own wide experience, which may yet 
require a large measure of publio support to secure 
their adoption by offloial establiahments not yet 
awake to the implications of the strategy of science. 
Meanwhile, his position with the National Research 
Development Corporation has not inhibited him from 
voicing his misgivings as to the posible adverse 
leffect of such experimenta on the adventurousness of 
industry. Sir Henry recognises that the Corporation 
has important functions to fulfill. He sees none the 
less that, in discharging them, there js a real danger 
that industry may be encouraged to expect the 
nation to carry the financial risks of development. 

Sir Henry’s misgivings on this soore are justified 
by reference to the engineering industry. He main- 
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ains that in recent years defence research and 
evelopment at the cost of the taxpayer, rather than 
rivate enterprise, have provided the ohief stimulus 
«© British engineering of the highest quality. In his 
udgment, more money is spent by the taxpayer on 
mgineering development than is spent by all the 
ngmeering industries put together, and he fears that 
here is danger of this spreading, and of the taxpayer 
-ving to take risks whioh formerly were taken by 
Tivate enterprise. 

The strategy of science in Britain, accordingly, 
1usb take acoount of the distribution of research 
etween mdustry and government institutions, as 
‘ell as between industry and the universities. There 
we important questions to be considered before 
locating the execution of a particular project that 
a rightly judged essential to the national interest 
8 between industry or a government institution ; 
‘here the project is carried out may not prove to be 

secondary matter. It may affeot vitally the stimu- 
tion or encouragement of the skill, originality and 
mterprise which, whether in engineering or in other 
elds, must be allied to research, development and 
sign if we are to increase our share of the world’s 
wade. Sir Henry has already formed the oonolusion 
hat the springs of enterprise in Britain are running 
.own, and that unless industry is able and allowed 
œ increase ita capital expenditure, and does it wisely, 
b is idle for scientific men to complain shat their 
liscoveries are exploited elsewhere. 

Our strategy must thus first and foremost encourage 
nterprise, and as one element it must break with 
he present practice of leaving the responsibility for 
leciding whether any branch of industry shall spend 
nything on new ventures largely with Civil servants 
n government departments. A thorough and thought- 
ul analysis of Government expenditure on civilian 
esearob, particularly in relation to produotion, and 
t8 organization, might also yield some useful tactical 
uggestions. But the mam threat to industrial 
oterprise in Britain lies in taxation policy, and no 
trategy wil be adequate which does not insist on 
he removal of financial as well as other elements 
;hioh discourage adventure in industry or in soranoe. 
Tor should it be forgotten that financial restrictions 
nd controls oan also discourage enterprise and lead 
o far-reaching delaya and frustiation, apart from a 
erlous waste of scientific and technical maa-power. 
uch consequences are sufficiently serious to warrant 
he wish that every existing restriotion or control 
ould be reviewed and no new one promulgated apart 
tom the oritioal and constructive thinking implied 
i Lord Rutherford’s remark, ‘We haven't any 
\oney so we've got to think". 

Sir Henry's strategy of science demands above all 
restive and oritioal thought and a spirit of adventure. 
‘o develop skill and originality, to foster adventurous- 
eas and sound judgment, to select the right objectives 
nd to distribute wisely our limited resources of 
i&n-power and materials are the main elementa; 
nd some clear indications are given as to the tactics 
5 be used, notably in the fleld of technical and 
sohnological education, where Sir Henry’s impatience 
or action is manifest. Here he cells for a determined 
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effort to overcome a difficulty referred to by tho 
Advisory Council on Scientific Policy and discussed at 
a greater length in a second artiole by Dr. R. L. 
Meier, ‘Research as a Social Process”, in the British 
Journal of Sociology last year. Sir Henry condemns 
the kind of intellectual enobbery which discourages 
many an able man from studying technology at a 
university ; our tactios must be calculated to break 
down such snobbery and all other attitudes which 
discourage a sufficient proportion of the ablest minds 
of each generation from entering on careers in science 
and technology, or moving freely within those 
spheres whether in industry, the universities or the 
departments of State. Dr. Meier in his second articlo 
points out that the evolution of the organization of 
research has been in conflict with the traditional 
values of the man of science, and the distribution of 
our research effort has been determined by social 
status more than is commonly realized. An adequato 
strategy of science must take full account of such 
factors and their effect on specialization, aa well as 
on the communication between gioups. It must 
provide the tactics for enticing more of the ablest 
intellects, who would otherwise limit their activities 
to science, into responsible positions in industry and 
in applied research, and for encouraging the training 
in our educational system of those capable of forging 
links between the different disciplines, thus carrying 
further the type of co-operation that has proved 
outstandingly successful in what is known as 
‘operational reeearch’. 

Scientific workers and industry in general are nruch 
indebted to Sir Henry Tizard for his stimulating and 
suggestive Lecture. Their response to his imperative 
and urgent call to action as well as to thought could 
do much to impel Government action in some flelds 
where it has been long overdue. 


BIOCHEMISTRY AND BIOLOGY 
OF ANTIMETABOLITES 


A Study of Antimetabolites 

By D. W. Woolley. Pp. xiii+ 269. (New York: 
John Wi and Sons, Inc.; London: Chapman 
and Hall, Ltd., 1952.) 40s. net. 


HE publication of “A Study of Antimetabolites”’ 

is most timely, and, when it is written by a 
master of the subject like Dr. D. W. Woolley, of the 
Rockefeller Institute for Medical Research, it is 
certain to receive & most hearty welcome. The 
subject haa had & slow and difficult birth from the 
time Ehrlich, in developing his experiments on 
immunity and, later, on chemotherapy, propounded 
the idea of ‘receptors’, and so emphasized that 
chemical ity is & dominant factor in oell lifo. 
This was followed in the enzymic fleld of study by 
the discoveries of Michaelis (1910-14) and his col- 
laborators that some inhibitors are similar in chemical 
structure to the products of the reaction. In Great 
Britain the extension of the idea of antagonism of 
enzymio action to came to the fore with 
the work of Quastel sl aml Wooldridge i in 1927, when 
they described the competitive inhibition of succinio 
dehydrogenase by malonic acid, a structural analogue 
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of the substrate of the enzyme. Other work which 
. supported this conception came gradually to light, 
but the great modern interest and eagerness to 
examine the hypothesis began seriously when Woods 


in 1040 extended the subject to the chemotherapeutic’ 


field by reporting that the bacteriostatic action of 
sulphanilamide and related sulphonamide drugs was 
reversed completely and competitively by p-amino 
benzoic acid, which later was shown to be an eesential 
metabolite of bacteria. 

Sinoe that time, Dr. Woolley and many others have 
found numerous instances of inhibitors of cellular 
reaction based on this form of interference, and the 
subject of antimetabolites must now be regarded as 
one of the fundamental hypotheses of biochemistry. 
It has shed ght on living responses other than those 
of an enzymic and chemotherapeutic nature, such as 
hormonal interaction, pharmacological antagonism of 
drugs and vitamin deficiency diseases. Thus the close 
similarity between the structure of testosterone and 
coetrone suggests a basis for the well-known antagon- 
ism of androgens and cestrogens in higher animals, 
and for the regulation of sexual characters by a 
balanced reaction between these substances. In the 
sphere of vitamin activity, we find evidance of 
structural antagoniam in the fact that typical signs 
of vitamin B, (aneurine) deficiency in mice can be 
called forth by pyrithiamine, and that glucoasoorbic 
acid can elicit & condition m mice similar to that 
seen in scurvy in man. Dr. Woolley himself haa been 
particularly terested in the pellagra-producmg 
effect of maize; and, although he has not molated 
the essential active antagonist to micotinic acid, he 
has given reasons for believing that there is such a 
substance and that it may well be related to B-aoetyl 
pyridine, which certainly is an antagonist to the 
antipellagra vitermn. It w to be hoped that this 
problem will prove more straightforward than that 
of the rachitogenio action of oatmeal, where it was 
found that the struggle for calcium by phytio acid 
and phosphoric acid waa decided by the presence of 
vitamm D. 

While Dr. Woolley has assembled the essential 
facta—up to 1950— which have poured as a stream 
into the crucible, and has deecribed and discussed 
them in their proper place, he hás emphasired 
throughout that the hypothesis will require modi- 
fication as the subject develops. This antical and 
philosophic attitude, and the realsation that the 
antimetabolite hypothesis is only serving as a support 
for the acquisition of new facta which will in tme 
require new scaffolding 18 one of the many attractive 
features of the book. Tt is already clear that there 
are, at present, many inexplicable difficulties, and 
that some of the reactions described are undoubtedly 
more complicated than is now apparent; but the 
great merit of the theory is that it will continue to 
stimulate greatly the acquimtion of new knowledge 
of biochemical reactions and, 15 is hoped, of biological 
processes themselvee. 

Now that Dr. Woolley has put his hand to this 
particular plough, we ido to hm not only to discover 
many new facta and the generalizations that may be 
necessary to account for them, but also to continue 
to enlighten and delight us with further editions of 
this book as the subject unfolds. Buochemista and 
biologists will undoubtedly take the opportunity of 
profitmg by the book, and of appreciatmg the new 
vistas now opened up by this intellectually pleasing 
hypothesis go well presented as a complete story by 
Dr. Woolley. E. MELLANBY 
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A PHILOSOPHY OF MANAGEMENT 


The Art of Administration 
By Ordway Tead. Pp. xvu+ 223. (London: McGraw 
Hill Publishing-Co., Ltd., 1951.) 32s. 


O reviewer could do better than echo Stuart 

Chase’s commentary on Mr. Ordway Tead’: 
latest publication: ‘this 18 & fine thoughtful book 
obviously the clomax of a lifetime’ of study, medrtatior 
and active participation in the art and science o3 
administration’. For more than & generation Mr 
Tead has been high among the classical authors ir 
the American literature of industrial management 
interested primarily in ita philosophical aspecte and 
concerned always to urge the practical executives t< 
be more alive to a depth of fundamental thought on 
which to reat their practice. 

In this new study, Mr. Tead t&kes up again hi: 
favourite themes of the easentially human core oi 
management and of its beanng on the everyday 
working of the principles of democracy. Here, he has 
always believed, lie the major problems of the 
twentieth century. Several chapters take up thu 
theme from various pointe of view, examining no: 
only the ways and means of getting "leadership ir 
&ction" within a democratic framework, but alg 
many of the difficulties to be encountered. Perhap 
for the first time Mr. Tead is now willing to recogmiz 
that ‘an a democracy people have to be only as fre 
as they want to be". Effective leadership is alway: 
the key to efficient action—and without any intentio 
either of cynicism or of paradox, one may posit ar 
the central principle of democracy the institution o 
the selected authority that oan govern the many t4 
the satisfaction of all. How this 1s done 1s the content o 
Chapter 9, ‘‘Administration as Democratic Leader 


In the narrower context, Mr. Tead’s thesis u 
admirably summed up in a passage 1n the forewor 
contributed by Mr. L. Appley, president of thr 
American Management Association: ‘We, the con 
temporaries of the age", he writes, “are coming tx 
realise that management is a career and that it 
effective exercise is based upon the understanding o 
human motivations, sensitivity to the means o 
sensing human aar ow! and skill in supplying 
human satisfactions’. What is involved m such skill 
forms the main substance of this book—the akills o 
leadership, not pecular to the industrial world 
though the analysis is here carried out in relation t 
the management of industry. A most useful chapte 
is the one entitled “Human Nature in Action” 
revealing in a very practical way the raw materia 
with which every executive at every level haa t« 
work. How the leader has to apply his skills to thi 
material is fully studied and the lines of approach ge 
out for his guidance. He is warned, in anothe 
valuable chapter, on ‘‘Personal Power and Authorit; 
in Administration”, of the dangers and pitfalls tha 
will beset him because of his own frail human make 
up: ‘the exercise of personal power over or witl 
others is one of the ways in which we get a sense o 
worthwhilenees, of registering with others, of maxim 
ising our egoe". This line of thought is profound] 
reminiscent of Mary Follett twenty-five years ago. 

This ig not & text-book of management practice 
it is more valuable than that, and more unusual. It 
philosophical character may, perhaps, not make quit 
the strong appeal in Great Britain which the autho 
has commanded in the United States, but ite though 
and teaching are of immense value to the rmmediat 


wo as September 13, 1952 NATURE 


ads of Britain. For British readers, the choice of 
le 18 unfortunate, for it will serve to revive & 
itroversy that has latterly been laid to rest. The 
200% that Mr. Tead has been studying 18 now almost 
aversally called ‘management’ over here, and the 
j»tagoniste of ‘administration’ are fast dwindling. 
x is there any more a divergence about ‘art v. 
ence’: the process of management is now recog- 
ai aa Guill) hats paries OF each Mr. Tead 
uld have served his cause the better by calling his 
ok, say, “A Practical Man's Guide to Leadership". 
2 E. F. L. BnEsos 


ADVANCED TEXT-BOOK OF 
ORGANIC CHEMISTRY 


»emistry of Organic Compounds 
y Prof. Carl R. Noller. Pp. ix+885. (Philadelphia 
d London: W. B. Saunders Co., 1951.) 35s. 


\CHOLARSHIP, much teaching experience and 
F an appreciation of the worth of organic chemistry 
ve gone to the making of this book. Ita author, 
ofessor of chemistry at Stanford University, 
ts out his subject-matter in forty-two chapters. 
wo of these are mainly devoted to theory; the 
sb, as well as the customary elementary matter, 
x with more advanced topics, such as heterocyclic 
mpounde, synthetic rubber, fluorinated aliphatic 
«pounds, amino-acids, steroids, organic peroxides, 
id compounda of phosphorus, of siloon and of 
etals. The contenta are intended for the first two 
ars of & course for university students. 
Prof. C. R. Noller is aware that the ever-increasing 
ase of facta of organic chemistry can be seen as an 
dered array and intelligently studied only if a 
1owledge of the underlying physrcal principles and 
modern ideas of molecular structure have been so 
astered that they can be applied. He is likewise 
vare that many & student has not the mathematica 
command necessary for the latter task: he there- 
re makes use of bold sunpliflcation. Thus, of the 
vo approaches to the structure of & molecule, he 
‘efers to begin with that of the molecular orbitals 
id to mtroduce these by the trical method 
ypularized in Great Britain by Prof. O. A. Coulson. 
mphlífleation 18 also effectively used in Chapter 7, 
hich is devoted to an exposition of reaction mechan- 
m, & subject on which the author lays much 
ophasis because of ita integrating value. Here, 
aders meet the brilliant teacher. First, he recalls 
ie factors concerned with equilibrium ; then by 
eans of diagrams, logical argument and simple 
athematica, he proceeds to explain the different 
echaniams. Several illustrative examples both of 
nic and of free radical mechanisms are discussed at 
maider&ble length. Once again Prof. Noller directe 
tention to the work of British chemists, singling 
it for mention C. K. Ingold and his collaborators 
id paying a special tribute to the late Prof. A. 
ppworth. The theoretical principles established in 
zee two chapters are extensively applied m the 
ody of the book. Thus, the chapter on aromatic 
‘tro compounds has several pages on the mechanism 
- substitution in the benzene nucleus and includes 
1e modern theory of nitration. 
The forty well-written chapters of descriptive 
atter abound with distinctive characteristics, but 
onsiderations of space permit the recording of only 
few examples. For example, Chapter 17 grves a 
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concise, but in iteelf complete, account of stereo- 
isomerism and includes a masterly exposition of the 
determination of the configurations of the sugars, 
while Chapter 31, on dyee, opens with & discussion 
of the subject of colour and of ita relation to chemical 
constitution. $ 
An exceptionally full index (forty-five pages), his- 
torical footnotes, t and absorbing digreasions 
on economic aspects, and devices to aid study (such 
as the use of two sizes of and the numbering of 
the carbon atoms in big molecules) do not complete 
the list of attractive features. In short, this stimu- 
lating and inspiring book should afford the student 
just the ely be needs. '"'Noller" will undoubtedly 
take a high place among the great instructional books 
of organic chemistry. G. FOWLES 


POCKET ATLAS OF THE SWISS 
FLORA 


Taschenatlas der Schwelzer Flora 
Mit Berùckmchtigung der Ausländisohen Nachbar- 
schaft. Von Eduard Thommen. Zweite, vermehrte 
Auflage. Pp. xvi+ 309. (Basel: Verlag Birkhāuser, 
1951.) 13.50 france. 

HIS booklet, of a convenient pocket aire, con- 

tains more than three thousand black-and-white 
drawings of the ferns and flowering planta found in 
Switzerland and the adjacent areas of France and 

. The drawings are carefully executed and 

reproduced ; but their amall size and the fact that 
they are rather crowded, with some doveteiling, 
makes it rather*diffücult to recognize all the species, 
even though detailed drawings of characteristic 
portions of flowers and fruits are given. The author 
himself considers that his drawings are best used in 
conjunction with one or other ofvthe existing non- 
illustrated Floras of Switzerland. The fact that the 
present issue of the Pocket Atlas is a second and 
enlarged edition is proof that it has served a good 
purpose. 

Below each row of drawings the author gives the 
Latin, German and French names of the plante, and 
he indicates by a small initial letter the colour of the 
flowers. In addition there are twenty-two pages in 
which some systematic, ical or general 
information concernmg many of the plants is given. 
The author generally informs his readers, when that 
is the case, that the plant to which he refers ia not & 
native of Switzerland, but has become naturalized 
either by spreading by natural means from adjacent 
areas or by human agency. This latter will have 
been the case with such trees as Catalpa and Paul- 
ownia. It is a pity that in same instenoes no such 
information is given. Some readers may therefore 
not know that Sarracenia purpurea, which is figured, 
is @ native of wet bogs in North America. It is not 
a Swiss plant, but may be found at least m one 
locality about 1,000 ft. above the Lake of Geneva, 
where it was planted many years ago and has since 
flourished. The author might also have mentioned the 
interesting fact that it is an insectivorous plant. But 
he has been rather chary about lettmg readers know 
that other plante like Drosera, Pinguicula and Utricul- 
aria are insectivorous. It is a pity that interesting 
information of this nature or of ecological facts is 
not given in the notes. It would be useful to re- 
consider this matter if a thitd edition is contemplated. 

F. E. Wuiss 
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SCIENCE AND AN EXPANDING AGRICULTURE* 


By Sm WILLIAM SLATER, K.B.E. 
Secretary of the Agricultura! Research Council 


Msi wth of a people has overtaken the 

food and raw materials from the 
availible laud. "boy have either sought new land to 
exploit or by better farming produced more from 
that which they already had. This pattern of ex- 
pending agriculture has been continuously repeated 
throughout the history of civilization. 

In England the earliest village communities based 
on the Saxon manor were self-supporting, the trans- 
port of heavy goods from one of the country to 
another being almost mmposeible. As travel became 
more common in the fourteenth century, the wealthier 
people began to want luxuries from the Continent. 

uy these goods, wool and woollen textiles ppo- 
duced from sheep grazing the English downlands 
were sent in exchange. So specialized farming began, 
and the system of exchanging the producta of one 
type of farming for those of another was introduced. 
This trade greatly strengthened &nd enriched the 
life of the static farming communities. 

By the seventeenth oentury the then known 
methods of expanding the production of food and 
raw materiala were no longer sufficient to meet the 
demand, and science for the first time came to the 
aid of agriculture, by showing how more waste land 
could be brought into use and how the output of 
the farms could be further increased. The 
application by farmers of the knowledge which was 
being made available during this and the following 
centuries was slow, perhaps not surp at a time 
when the old well-tried methods served to produce 
enough to give the farmer a satisfactory living. But 
whereas farming was prosperous, the production of 
food in Great Britain was not keeping pace with the 
needs of the now rapidly growing population in the 
industrial towns. So once more the common pattern 
adopted by & community in search of food was 
repeated. There seamed no immediate posui 2 
an increased yield from the acres of existing 
land, go attention was turned to finding new unde- 
veloped land. Transport, already greatly improved 
and soón to be revolutionized by the steam 
had made accessible the, vast empty lands of the 
Americas, and of the southern hemisphere. It was 
to these lands the people of Britain turned for their 
food. First they began to grow wheat on the rich 
virgin soile, then to send their livestock to graze the 
native pasture. 

The system of production used, which might be 
called statio nomadiam, had & number of character- 


istios worthy of note. First, no attempt was made to 


apply science in the utilization of the new lands, partly 
because the pioneers did not know what questions 
to ask ; because the man of science could not 
‘have the questions which should have been 
asked without extensive research. Secondly, the food 
produced was cheap, being subsidized by continuous 
drawings on the capital reserves stored in the virgin 
lands and by the use of native labour. Cheap food, 
combined with intensive industrial specialization, 
resulted in cheap manufactured goods, which could 
be advantageously exchanged with other countries. 
Thirdly, this extremely advantageous economic 
system was entirely dependent on keeping transport 

* Substance of an Evening Discourse delivered at the Belfast 
meeting of the British Amociation on September 8. 


moving freely; if it were interrupted the den 
population must starve. Fourthly, the nation livin 
m this way had to be powerful enough to preven 
others encroaching on its food-supplying areas. 

The United Kingdom exploited this way of liviz 
successfully for & hundred years; in the end t 
successfully. So great became the quantity of chee 
food that it almost ruined our own farmers, whi 
the capital assets in the virgin soils on which it dre 
were being rapidly exhausted. 

When war partly blocked our transport lines du 
ing 1914-18, British agriculture had to try to f 
the wide gap between our needs and our supplie 
The farmers, who had changed their methods litt 
in the past fifty years, set about their task not k 
trying to increase yields but primarily by bringir 
back into cultivation land which had been allowe 
to fall down to indifferent grass during the years + 
depression. For a short time farming was prosperou 
but once ships began to move freely again the preasw 
of cheap food from overseas was too great to reei 
and the producte of British farms were no longt 
wanted. 

Science could claim little part in the food pr 
duction campaign of 1914-18, but the study of agr 
cultural scienoe was greatly stimulated by the flr 
danger of famine Great Britain had known for mo: 
than seventy years. 

Before the First World War, & number of fe 
sighted men had pointed out that British agricultura 
if it were to survive, must adopt new methods base 
on scientific knowledge, and that these could onm 
be worked out in the laboratory and on the exper 
mental farm. In 1909, research for the advancemer 


were laid for the expansion of the work at Rothan 
sted, Long Ashton, the universities and the agr 
cultural colleges, and for the establishment of 
number of new institutes. Under the stimul 
created by the War, rapid progress was made, lal 
oratories were built and equipped and young me 
recruited. Within a few years, however, depreasio 
hit not only agriculture but the whole country. Th 
research institutes carried on with their work, bu 
was halted and recruiting almost ceased fc 
years. We are constantly reminded to-day < 
these blank years by the dearth of men in agriculture 
research between the ages of forty and fifty-five. 
When a Second World War again disrupted ov 
rb lines, this time more effectively than i 
1917 and 1918, the farmers, with the help of th 
scientific workers, led a revolution in food productio» 
Once more there was a great ploughing up of graw 
land, but ib was accompanied this time by increase 
in the yield per acre and per beast. The joint effort 
of farmers and men of acience showed clearly the 
Britain need no longer depend on the contmuou 
exploitation of virgin lands to meet our needs. W 
can produce on our farms at home, and in othe 
lands settled by our own people, the food we want 
but to do this we must develop research to the fu 
and apply the fin vigorously in practice. 
The value of was , and betwee, 
1944 and 1946 the late Sr John Fryer, the the 
secretary of the Agricultural Research Council, pre 
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ared & plan for the development of research which 
‘as expected to be completed in ten years. This 
ichided the enlargement of ee ing institutes and 
ne establishment of new ones in jects for which 
«cilities were not already provided. The plan has 
rogreased, nob altogether at the scheduled pace, but 
teadily and without serious omissions. Delays have 
-æt been due to leck of money, but to the shortage 
f trained men and the lack of buildings. We have 
amt again that research cannot proceed in Jerks, 
<tempting to make up in a few years the neglect ‘of 
«any. research is to be successfully developed, 
here must be a steady recruitment of scientiflo staff. 
Jnoe it becomes known that men are no longer 
zanted for any particular type of work, entrants to 
whe universities avoid training leadmg to it, and 
‘hen recruitment begins again there are few applicants 
vith suitable training. The flow of entrants to the 
miversities startas afresh with the knowledge of 
veulable openings, but it is flve or six years before 
hese studenta are ready to take the moat junior 
esearch posts. Now that the men who entered the 
universities after the War are available, the supply 
«f man-power has improved and the chief difficulty 
esta in getting building work completed. There is, 
lowever, on every side goodwill towards the agri- 
vultural research service and great enthusiasm among 
he workers. With these aasets the difficulties 
nherent in our present economic troubles can be 
yveroome. 

The need for the vigorous application of the resulta 
of research in farming has also been recognized by 
she setting up of a chain of experimental husbandry 
‘arms and horticultural stations, to apply the findings 
of the research institutes under different conditions 
of sol and climate, to carry out experimenta affected 
oy local conditions and to take the place occupied 
oy the P in the chemical indusiry. 

This gen acceptance of the value of research 
work and the importance of the application of ita 
cesulia in agricultural practice is part of a great 
change in our national outlook, in that it is now 
generally accepted that our hope of survival as 4 
nation depends on greater output from our farms. 


Not unnaturally, the bulk of the nation, who are’ 


neither farmers nor men of science, wish to know 
what is involved before they commit themselves to 
& programme designed to give a high output on 
existing farm-land and to render fertile and bring 
into full use land of low productivity. They may 
recognize that it is the only alternative to starvation, 
but still they rightly wish to know what is the cost. 

Sir Jobn Russell made a brillant summary of the 
means by which food production can be raised in 
his preaidential addrees to the British Association 
at its Newcastle meeting, Anyone hearing or 
Dum address must be convinced of our tech- 
nical ability to achieve an enormous increase in food 
production. Bir John, however, added this warning : 
‘If more food is needed, more work must be done to 
i it". It is clear from the context that Sir John 
twas referring not only to work on the land; he 
was also speaking of the work involved in producing 
the equipment and supplies needed for an expanding 
‘agriculture. 

There is & true between the great war- 
time projects and a major drive for increased food 
production. It may be suggested that m war there 
is the consciousness of immediate danger not present 
in time of peace acting as & spur to common effort 
and sacrifice ; but famine, although it may be a leas 
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tangible enemy than an advancing army, is even more 
deadly and more ruthless. Again, it may be argued 
that war-time projects, often great in conception and 
large in scale, fire the imagination so that the most 
humble duty gains an added sense of importance and 
urgency, whereas agriculture, lacking theee qualities, 
reduces all effort to the common daily round of 
work. This may have been partly true in times when 
farming methods were static, when tradition ruled 
over everything ; it is certainly untrue of an expand- 
ing agriculture and of the scientiflo work which makes 
the expansion possible. 

If we look at the work which is already being done 
and that which is projected in the British Isles and 
elsewhere throughout the Commonwealth, we find 
projecta as large and as daring as anything attampted 
in war. Here are some examples. 

The first is a story of land infertile due to lack of 
water turned into rich farm-lands by the irrigation 
engineers, and of their titanic scheme to change the 
course of & river and send part of rta waters to double 
the irrigated area. The Great Dividing Range of 
mountains follows closely the east coast of the 
Australian continent, until reaching the extreme 
south it turns at right-anglee to run due west. In 
the south-east, roughly where the range makes its 

turn, the land rises to ita greatest height in 
the Snowy Mountains of more than 7,000 ft. Here 
there is an area of 40 square miles with an altitude 
of more than 6,000 ft. and an annual rainfall at the 
highest pointe of more than 100 inches. From these 
snow-covered mountains rise the Murray River and ite 
great tributary, the Murrumbidgee, to flow westwards 
through New South Wales and Victoria, behmd and 
parallel to that part of the Great Divide that runs 
westward from the Snowy Mountain area. The moist 
winds from the sea leave most of their water on the 
slopes of the Great Divide, so that the country 
through which the Murray and the Murrumbidgee 
flow, on the landward side of the mountains, has & 
low rainfall of from 20 inches near the mountains to, 
10 inches farther mland. The soils of the river valleys 
are alluvial ; much of the aree ia covered with good 
red-brown earths and other fertile soils, but without 
water they are of little agricultural value. Engineers, 
by building dams and cutting canals, have carried 
the water from the river to irrigate each year an 
area of more than a million acres—about twice the 
area of the county of Derry—of fertile land. From 
sparse grazing it is now producing milk, butter, beef, 
pork, fat lambs, fruit of all kinds, and rice. More 
dams and canals are under construction, which will 
irrigate further areas of equal size, making & total of 
land irrigated each year of more than two million 
acres. In addition, water for domestic purposes and 
igre uu roa ote paries Theee ex- 
tensions will have absorbed all the available water 
from these great rivers. No definite estimate has 
been made of the increased. production which will 
follow the completion of this great network of irri 
tion, but on the basis of the output figures available 
for the present irrigation areas in Victoria, where 
680,000 acres have yielded £15,000,000 worth of 
produce, it should be of the order of £40,000,000. 

This is a large and ambitious scheme, and the 
Federal and State Governments might well have been 
content to rest on ther laurels; but there will still 
be much good land left unwatered when every avail- 
able acre/ft. of water has been taken from the Murray 
and the Murrumbidgee, so the engineers have con- 
sidered another plan. 
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Tusing in the same area as the Murray and the 
Murrumbidgee is the Snowy River; but it flows not 
west into the dry plain, but south through well- 
watered country to the sea. To the Australian, who 
18, over a large part of the continent, always fighting 
drought, this appeared grossly wasteful. If, he 
argued, this water flowed west mto the Murray 
valley instead of south mto the sea, then at least 
another million acrea could be mtensively rrigated. 
But & mountam range lay between the head waters 
of the Snowy River and those of the Murray and 
Murrumbidgee, so this seemed no more than an idle 
dream of what might have been, until the engmeers 
and geologista got together and produced a scheme— 
now accepted by the Federal and State Govern- 
ments—by which a large part of the waters of the 
Snowy River will be taken through two great tunnel 
systems under the mountain peaks and discharged 
on the western side into the Murray and the Mur- 
rumbidgee. The tunnel to the head waters of the 
Murrumbidgee will be 15 mules long, with & sectional 
area of 900 ag. ft. (the Simplon tunnel is 12:3 miles 
long), that to the Murray is to be in three sections, 
the first 8 miles long, with a sectional area of 700 aq. 
ft., the second 9j miles long, with a sectional area of 
1,150 sq. ft., and the third 44 milea with & sectional 
area of 1,500 sq. ft. The cross-section of the tunnel 
is increased as ıt picks up water from other tribu- 
taries through vertical shafts. In addition to these 
maim tunnels the schame involves many subsidiary 
tunnels, seven dams with storage capacity of 
more than 8,000,000 acre/ft. and more than 400 miles 
of race lines. A from ite agnoultural importance 
in makmg p le increased production of the order 
of £20,000,000 & year, the scheme provides for the 
generation by water-power of 24 million kilowatts of 
electric power. 

This surely is & project to fire the imagination and 
to call forth a great co-ordinated. effort; it 18 as 
exciting as the original exploration of the Australan 
continent and calla for courage equal to that shown 
by the early explorers. 

This, it is true, 13 only one scheme, large in scale 
and dramatic in ita daring conception, but it illus- 
trates well what the engineer is now doing in many 
pers of the world, and can do increasingly in the 

ture, to brmg water to arid but otherwise fertile 
land. The cost of irrigation may be high, but eo also 
is the return. 

There are deserta which do not lack water, but 
where the land ig barren, due to the absence of one 
or more of the elementa eeeential for plant or &nrmal 
growth; the amount of the misamg element required 
is often very small and large areas of land oan be 
made fertile at relatively low cost. 

In parte of Scotland and the south-western counties 
of England a nutritional disease of sheep has been 
recognized for more than a century. The name ‘pine’ 
describes the diseage well ; the young lambs gradually 
waste away and die. The only remedies known were 
to move the lamba to unaffected pasture or to bring 
goil from other distrote and give ıb, mixed with 
water, as a drench. The same symptoms were 
observed m other parta of the world, particularly in 
Australia and New Zealand. It was thought the 
disease might be a form of ansia, and ferrous 
sulphate was tried as a remedy with varying resulte. 
After further iments, it was shown by Marston 
ed ‘coast disease’ of the South 
Australian littoral, and by Underwood and Filmer 
that enzootic marasmus in Western Australia, 
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responded dramatically to small doses of cobalt give. 
by mouth. Animals could be kept healthy on th 
deficient pasture, and those already seriously affecte 
responded rapidly on receiving doses of one milligran 
of cobalt a day. Other workers soon established tha 
cobalt deficiency was responsible for pine in th 
Cheviote and many other parte of Scotland, while i, 
England the same condition was proved to exist i» 
Devon, Cornwall and Worcestershire. Bush sick 
ness, which occurs on large stretches of the pumic 
soils of New Zealand, was also shown to be due t 
lack of cobalt. Salt sickness in Florida and nakuruit» 
in Kenya were later added to the list of disease 
responding to treatment with cobalt. Marston, whe 
has made an extensive study of this subject, ha 
recently stated that there are probably many othe 
parte of the world where animals are seriously affectos 
by lack of cobalt and where 1te administration woul: 
produce the same striking resulta. Cobalt 1s not th 
only element having remarkable effeote when appliee 
to deficient soils in small quantities or when fed t» 
stock grazing deficient herbage. Low concentration 
of copper, molybdenum, boron, Manganese, mag 
nesium, zino and sulphur have all been proved to be 
responsible for failures either in arope or in stock 
Frequently the trouble arses from the lack of tw: 
of these elements, or from the eroees or lack of on» 
tendering another unavailable. All arees where the 
yields of crops and stock fall below those normally 
to be expected from the soil and clomate must bx 
regarded as probably deficient in some nutrient anc 
examined ın the hope that the cause of the lack o» 
fertility can be found and set right. 

There 18 often & complex relationship between soil 
plant and stock which makes the problem diffoul® 
of solution. The area of South Australa in whiab 
‘coast disease’ occurs consista of two soil types, the 
one composed of calcareous marine shell fragments, 
the other of siliceous sands. Sheep grazing on both 
theese soil types responded to treatment with 1 mgm. 
of cobalt a day, but another syndrome then appearedl 
which had been previously masked by the more 
immediate effecta of the cobalt deficiency. Thie 
proved to be due to a lack of copper. When both 
cobalt and copper were administered the sheep grew 
satisfactorily and remained healthy. 

The next problem was to get & sufficient growth 
of pasture and other crops to feed larger numbers of 
sheep. Applications of the normal fertilizer mixtures 
of phosphate, potash and nitrogen failed to produce 
good yields of cereals or to establish pastures of sown 
grasses and legumes. It was then found that on the 
calcareous soils the lack of growth of planta was also 
lmuted by the copper deficiency and that a dressing 
of 7 lb. an acre of copper sulphate enabled cereals, 
legumes and grasses to respond fully to dressings ot 
the major plant nutrients. 

The addition of copper to the siliceous sands did 
not, however, produce the same resulta, and it was 
only after further years of experiment that Marston 
completed his great work by showmg the lack of 
plant growth on these soils was due to a deficiency 
of zinc. To drive through the untreated areas and 
then to come quite suddenly on the 1mproved pasture 
is to know what the prophet meant when he spoke 
of the desert being made to “rejoice and blossom as 
the roge”. Nothing could be more rewarding and 
exciting than the work of the farmers and scientiflo 
workers in convertmg these wastes into fertile lands. 
The total effect on food production cannot as yet 
be estimated ; all we know is that it must be very 
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arge, as the hundreds of square miles involved are 
uitably treated and divided into farms supplied with 
he necessary buildings and fences. 

The samples so far given have been of bringing 
afertile land into use; but an equal, or possibly 
rester, contribution to our food supplies can be 
vade by increasing production on existing farm 
ands. There are two ways of doing this: one by 
creasing yields, the other by preventing waste. It 
ms often been pointed out that the average yields of 
rops in the United Kingdom are much below what 
1e beat farmers expect as their normal return. There 
ms been since the beginning of the War a steady 
acreage in the average yields of our crops; that of 
heat, for example, has risen by approximately 
© per cent. This may seem in itself satisfactory, but 

appears leas so when the present average 
K about 20 cwt. per acre are compared with the 
J owt. on light land and 40 cwt. on strong land 
btained by many good farmers. The difference here 
«80 les in the full application of scientific knowledge. 
"igh yields depend on the use of a variety bred and 
‘lected to suit the conditions of soil and climate, the 
»plication at the right time and in the right way 
"the amounta of the different fertilirera which have 
een shown by the soil chemists to give optimum 
telds, the proper cultivation of the soil and the 
Kective control of pests and diseases. 

These sound practices are, however, not fully 
"fective if the soil 18 not at the same time kept at a 
ugh level of fertility. In the United Kingdom we 
ive never entirely forgotten the teaching of our 
reat farmers on the need for & sound rotation, in- 
'uding crops to be eaten by stock in the fleld ; but 
e have found their precepta difficult to follow in 
ee years of depreesion and of rising working costs. 
he hurdled flock &nd the bullock yard on which 
rtihty was based have largely disappeared, and the 
able land has been used to an increasing extent 
»r cash crops. Increased use of fertilizers and 
aproved methods of controlling weeds and diseases 
1ve counteracted the loss of yield that would have 
ievitebly followed the resultant lowering of fertility. 
In the years immediately before the War the 
zronomists, led by Stapledon, took up the old idea 

the ley and developed it as à means of maintaining 
itput under modern conditions, while at the same 
me building up the fertility of the soil. The replace- 
ent of permanent grass by well-grazed short-term 
ys of three to four years, covering every fleld on 
ie farm in turn as part of the normal rotation, or 
here there was no permanent grass the introduction 
`a similar ley to replace the root break and the 
1e-year ley in the old four-course rotation, is now 
ell understood and generally accepted. 

We do not know yet how great a revolution this 
odern system of ley farming has brought about; 
3 expected an improvement due to the re-intro- 
1otion of stock on the arable land, but the men of 
ienoe themselves have been surprised at the results 

ueved and are now busily at work seeking the 
-planation of the unexpected success, in order to 
à the conditions under which the 'ley produces 
ie maximum benefit. 

It is known already that the more productive the 
v and the heavier the stocking, the better the arable 
ops that follow; we know, too, that a ley should 
ways be broken while it is highly productive and 
at the arable land should be re-sown to a ley. while 
| fertihty is still high. In this way the fertility of 
e land can be 8 y raised and year by year the 
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crop yields increased. We cannot say what the maxi- 
mum yields will be; the time may come whon a 
yield of two tons of wheat an acre may be regarded 
as the normal. 

Our immediate tasks are to learn all we can about 
the beneficial effects of the ley on soil structure, and 
to get the knowledge of how to build up fertility 
and increase yields of crops widely known and used 
on British farms. 

Ley farming must also find an increasing place 
throughout world agriculture. Land that has been 
continuously crop must be rested under a sward 
grazed by , and the native pastures that 
carry few animals must be fertilized and sown to new 
grases and legumes, if they are to make their full 
contribution to the world’s larder. Each set of en- 
vironmental conditions into which these methods are 
to be introduced needs careful scientific examination. 

If we grow heavier crops we must protect them froin 
pesta and diseases. The loss of food due to the 
attacks of wild animals, insects and plant discases 15, 
we know, enormous. In a recently published book, 
“Unteken Harvest", George Ordish hes summarized 
the existing information about crop losses. He 
reaches the concluson for Great Britain that in the 
year 1947, after spending £10,000,000 on the control 
of insect pests and diseases, the losses from thew 
sources were equivalent to £78,000,000, and expresses 
this graphically by saying that it 1s equivalent to 
33,000 of our farms producing no crop, and 51,000 
skilled farm workers achieving nothing with their 
labour. To this must be added the estimates for 
the damage caused by rabbits and rats. Rabbit 
damage in Great Britain has been estimated ai 
£50,000,000 per annum, and that by rats at 
£40,000,000. 

All these figures are estimates and the damage 
must vary from year to year, but it would be safe 
to essume the total damage to average more than 
£100,000,000 r annum. The chemists, entomo- 
logists and plant phymologiwts are waging & con- 
tinuous war against these enemies and have won 
some remarkable successes since 1047, but there 15 
still much to be done. It seems idle to begin to speak 
of food shortagé while we are losing more than 
5,000,000 tons of food each year, and not putting 
into the battle the effort we should have made to 
save Bo large an amount in war-time. 

The proportional losses in other countries aro as 
high. Ordish oalculates that the losses in South 
AA are equivalent to half a million acres, and 
the loss through fungus attacks on cereals in Australia 
as equal to the yield of more than 900,000 acres. 
The same picture can be found in every country, 
varying in type and extent, but everywhere represent- 
ing & very considerable fraction, often as high as 
one-fifth of the potential output. 

What has been said of increases in crop production 
and losses due to pests and diseases can be repeated 
for the animala on the farm. The output of milk, 
meat and eggs depends on good stock, the right 
management, and the control of disease. Figures 
given for possible improvement in the conversion of 
crops and grass into animal products are little more 
than inspired guesses. They all agree, however, 1n 
assessing the figures as very high. It would be 
conservative to estimate a 20 per cent increase in 
the output of animal products from the same amount 
of feeding stuffs if the level of production on all the 
farms in Great Britain could be rawed to the level, 
not of the best, but of the good, by the application 
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of existing scientific knowledge. In few countries 
would the increase be less and in many countries 
it would be much higher. 

These examples of what could be done to expand 
agricultural output by the application of science 
serve to show that the world’s food production ia 
far below the maximum. 

The rapidly increasing human population preases 
hard on the heels of available food supplies, and if 
production remains static, famine is inevitable. The 
control of population will come with the spread of 
education, but it will be a slow process; in the 
meantime the number of people to be fed will oon- 
tinue to rise rapidly. We have in the expansion of 
production the only means to ward off this danger 
which threatens the whole world, and particularly 
dense centres of population such aa the United 


om. 

Increased food production will require great efforts, 
and for & time sacrifices. Now more than at any 
other time,in the world’s history is that increase 
needed. Have we as & nation, has the world as & 
whole, the faith and the courage to set aside from 
our available supplies of trained men and materials 
those needed for the scientiflo expanmon of agricul- 
ture! On the answer to this question may rest the 
fate of mankind. 


X-RAY SHADOW MICROSCOPY 


By Dr. V. E. COSSLETT and Dr. W. C. NIXON 
Cavendish Laboratory, Cambridge 


fl Res simplest way of making &n enlarged picture 
of an object is to put it olose to & point source 
of illumination and to receive ita shadow image on & 
photographic emulsion at ‘a distance. The magni- 
fication obtainable is limited only by practical 
considerations. The resolution is determined in the 
first place by the size of the source, and secondarily 
by Freanel diffraction in the object and by the 
grain aize of the emulsion. When X-rays are used as 
illumination, their short wave-length permits higher 
resolution than with visible light and tration of 
objects optically opaque ; differential absorption may 
also enable specific elemente to be detected. Shadow- 
graphy with & point source of X-rays was first pro- 
posed by Bievert!; later von Ardenne' suggested 
using electron lenses to reduce the electron beam to 
the required minute spot, but he does not appear 
to have made any experimental investigations. 
Recent work haa yielded enough evidence to judge 
the potential value of the method and the limita of 
its performance. 

Miororadiography with this method offers an 
ultimate resolution than does the contact method, in 
which the object is placed against an emulsion at 
Some distance from a source of normal size; the 
resolution is then limited primarily by the oan size 
of the emulsion and finally by the wave-length of 
light used 1n subsequent enlargement. A value of lu 
has been obtained by Engsirom* using Lippmann 
emulsions, and Ehrenberg and Spear‘ claim rather 
better results. The shadow projection method, by 
contrast, is limited in reeolutaon only by the size of 
electron spot which can be obtained, in the order of 
100 A. The shadow method also has the advantage 
in resolution, and in aimplicity, compared with the 
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use of reflecting surfaces to make a true X-re 
microscope", which theoretically can also exceed t» 
optical lmit but seems to be restricted by practic 
difficulties to some 2000 A.T, 

The attractions of the shadow method have ber 
obscured by fears that a sufficiently small focal sp 
could not be obtained or that the available X-re 
output from it would be so weak that exposure tim 
would be impracticably long*!*. For this reas 
Marton! recently suggested using pulsed oo 
emission from & tungsten cathode. However, 
ments over some years have shown that this limit 
tion, although real, is not such as to prevent optic 
resolution being at least equalled;  preliminga 
results of the shadow method were lately publish 
showing & resolution of a few microns’. Attenti 
to experimental details, and especially to the demi» 
of the magnetic Jens used for producing the micr 
source, has allowed the performance to be broug 
closer to that of optical techniques. A full.accou 
of the apparatus 18 in tion, and a discussi» 
of ita application, to the study of insect morpholop 
will shortly appear elsewhere". Here the gene 
scope of the method and ita future possibilities sa 

The eesential need in realizing the shadow princi 
is to make the utmost use of the X-rays generated 
the target. This is achieved by using a tungsten fe 
as target, on one side of which is incident the electr 
beam, while the specimen is placed almost in conta 
with the far side, with the advantage that it is ab 
in air. By using tic electron lenses & por 
focus leas than lu in diameter can be obtained, a 
the X-ray source will be of similar aixe if the fe 
itaelf is not thicker than this; l-u tungsten foil h 
been mostly used, but experiments have been ma: 
also with laminated foils. 

The resulting resolution in the shadow image 
determined by the sxe of source, so long as the effe 
of Fresnel diffraction is rendered neghgible F 
bringing the object very close to the source. T 
recording emulsion is placed as near as possible, 
the interest of short exposure, but must be f 
enough away for the inherent image detail to 
larger than the grain size; the camera has usual 
been a few cm. long. With an object-target distan 
of leas than 1 mm. an initial magnification approac 
ing 100 x 1s not difficult to obtam. Fig. 1 shows 
test micrograph of a silver grid of 1,500 meshes 
the inch, having bars approximately 2 p and 3 u wid 
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ne imperfections are rather leas clear than in the 
gb obtainable optical picture, and the resolution is 
timated at about 0:5u. 

The technique can be applied to any material 
mtaining inhomogeneities which cause differential 
sorption of X-rays, the wave-length being adjusted 
| give maximum contrast in combination with 
jequate penetration. For biological material, which 
aa so far been the main subject, & long wave-length 

required and a voltage of 10 kV. was chosen for 
reliminary studies; the minimum wave-length is 

nen 1:2 A. with a peak intensity at about 2:5 A. 
uch & alow electron beam is readily focused by 
xagnetio lenses, and & focal length of 1 mm. can be 
btamed with an excitation that does not call for 
doling of the windmgs (2,000 amp. turns). A fooal 
oot smaller than 1 y. can thus be obtained by imaging 
tungsten filament with a single lens ; a condenser 
ms has been added to control the illumination 
onveniently. 

A typical micrograph obtained in these conditions 
| shown in Fig. 2, the fruit fly Drosophila melano- 
aster. By bringing the specimen closer to the target 

higher primary ification may be obtained at 
he cost of a reduced fleld of view ; Fig. 3 shows an 
tolated head of the same insect. In each case the 
xpoeure time was 5 min. ; a piece of 1,500 mesh 
rid serves as magnification and resolution standard. 
"he specimens have been freeze-dried, sinoe the high 
zater content of the living insect obscures detail in 
he shadowgraph ; some degreo of drying is necessary 
or high resolution and contrast, and i 
às proved to give least distortion of in 
truoture. Some wbrk has been done on intermittent 
ibearvation of living insects, immobilized for the 
riod of exposure by anesthesia. The poor resolution 
ibtained may in some cases be more than oom- 
wneated by the possibilty of following internal 
xooesmes, such as egg formation, i 
rpaque to light. The changes induoed by high X-ray 
losage may also be of interest; rough preliminary 
neasurementa show that the total dose received 
luring photographic exposure is of the order of 
100 r. 





ne Drosophila melanopasier, freeze-dried, with 1,500 mesh 
grid. Se Man x 20; total maguification 
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Fig. 3. Head of 
mesh reference grid. 


In ite present form, with a resolution somewhat 
short of that of the optical ansa g tbe chief value 
of the method lies in the poæibility of examining 
Specimens normally opaque to light. It is also an 
advantage that stereogra can be obtained of 
equally high resohrtion, since the whole depth of 
i 18 in focus compared with the restricted 
focal depth of an optical microscope at high reeolu- 
tion. i stereo-view of a head of Drosophila, for 
example, shows the complex structure of the eye and 
brain in mmmediate three-dimensional ive. 
The prospect appears of examining at high resolution 
much thicker sections of bulk tissue than oan be 
tolerated in normal microscopy. 

The main difficulty in the way of further develop- 
ment threatens to be that of electron intensity. It 
has long beer known that the dissipation of energy 
from & focal spot becomes relatively more rapid as 
ita diameter is reduced, and conditions are specially 
favourable in a laminar target where heat flow is 
almost entirely radial. Detailed investigation shows 
that with a spot of the order of 1 y, the temperature 
can be raised towards the melting point only by 
over-running the filament considerably compared 
with normal operating conditions. The limitation on 
exposure time with still smaller spots then resides in 
the filament rather than the target. An exposure 
time between 1 and 10 minutes has been found 
practicable with a spot of leas than lu, without 
seriously shortenmg the life of the filament. 

The decreased X-ray output resulting from a4 
further reduction in spot size to 0-1 » could be partly 
offset by reduction in camera length and by further 
overrunning the flament, so that the exposure time 
need not be greatly moreased. But the use of an 
electron spot of the order of 100 A., whioh can be 
obtained by two stages of demagnifloation of the 
beam, would seem to demand exposure times of the 
order of one hour. -In any event, it 1s doubtful if 
many biological problems exist for which such a 
resolution would be useful, owing to the poor absorp- 
tion of organic matter for X-rays; features 100 A. 
thick would only give sufficient contrast to be 
observed if very long wavelengths were used, 
requiring & vacuum camera. However, loading of the 
specimen with heavy elements may be practicable, 
and there are problems of a metallurgical and 
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mode nature for which such & high resolution 
be useful Where the absorption of X- 

ia much greater, & higher electron voltage could lo 
used, with improvement in the 
efficiency of X-ray production. For the present, 
attention is being paid to refining the existing 
apparatus and exploring the range of its application. 
1 Blevert, R., dots Rediel. Stook., 17, £09 (1936), 
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V. HB, and Nixon, W. O. Natwre, 188, 24 (1961). 
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NEW EVIDENCE OF 
COMMUNICATION IN: THE 
HONEYBEE COLONY* 


By C: R. RIBBANDS 
Bee Department, Rothamsted Experimental Station 


Da. H. KALMUS 


Galton Laboratory, University College, London 
AND 
i H. L NIXON 

Plant Pathology Department. Rothamsted Experimental 

on - 

OIENTIFIC interest in honeybees centres upon 

their most striking achievement— the organization 
of a social life. Social co tion and coherence 
communication between the members. 
Part ot the ‘language’ of bees has been studied and 
described by K. von Frisch**, but his investigations 
were concerned with recruitment to crops by 
successfiul foragers. There must also be other types 
of communication, concerned with co-ordinating the 
various activities within the colony, and there might 
be means by which members of a colany recognize 
each other. 

G. A. Rosch’ showed that marked workers in an 
observation hive undertook a sequence of taaks 
according to their age—brood- , nectar ripening 
and storage, Wax uction and comb-building, and 
finally foraging. However, there is evidence that this 
succession need not apply in colonies with bees of 
abnormal age distribution**. 

Ribbands! who marked groupe of workers which 
had all emerged into a colony on the same day, found 
that when they commenced their last taak—foraging 
—their ages lay in the range 9-35 days. In addition. 
the expectation of foraging life of the last group of 
bees to commence this activity was substantially lees 
than that of their comrades (Fig. 1), so that senility 
had played some part m their mortalities and they 
had commenced at a more advanced 
‘physiological age’. In order to reduce the effects of 
changing weather conditions, means for three days 


* Semmary of three papers (refs, 1-8) read before the Royal Bockety 
on June 19. 
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running were applied to the data con the age 
at which the bees commenced foraging ; but despit» 
the smoothing effect of this procedure, the distri 
bution waa markedly trimodal (Fig. 2); the peak 
indicate that, even in this normal colony, most of th 
bees had akipped some of the dutiea in the sequence 

Thus Rib concluded that the age of the 
individuals was not the over-riding factor in determ 
ining the allocation of their duties, but that som: 
other factor was more important. The main tasks o 
a colony are related to the food supply, which ma; 
determine the proportion of bees i for each 


task. It was thought possible that food supply alse 


affected the metabolism of the individual worken 
and so led to an appropriate redistribution of ther 
labour to the i proportions; evidence ts 
rb this hypothesis is detailed in the full paper! 

it t was supposed that, if food supply determine 
the allocation of duties, any change in thé supply 
would be quickly appreciated throughout the colony 
Inv this possibility, Nixon and Ribbands 
showed that there existe a rapid and extensive sharing 
af food between the members of a colony. In on 
experiment six foragers from a colony of 24,500 beer 
were marked and trained to a dish containing suge: 
syrup. This dish was then replaced by another one 
which was filled with 20 ml. Byrup whicl 


‘contained 100 uC. of phoephorus-32, and in 3} hour 


the six marked foragers carried this solution int 
their colony. Two hours later, 70 foragers wert 
collected from the hive entrance and 6-12 honey beer 
from each of the 33 combs in the hive. 62 per cent 
of these foragers and 19 per cent of the bees from 
the combe were radioactive. Twenty-four hour 
later, larger samples were taken; 76 per cent of the 


foragers and half of the bees on the combs were 
radioactive. 


The’ wings and legs of these bees wert 








No 4»:4 September 13, 1952 


at radioactive, so that the transmission had not 
»en caused by external contact, but by food intake. 
1 addition, forty-eight hours after feeding the tracer 
rrup, 100 per cent of a sample of 85 of the older 
rve of the colony were radioactive. 

This food sharing could provide & material basis for 
16 known division of labour in the honeybee colony. 
ibbands! aici seca! that at any particular time each 
wk in the colony is undertaken by & group of bees 
‘hich differ slightly in age; the main tasks involve 
;»od manipulation, and any surplus 18 appreciated by 
ll members as & consequence of the widespread food 
"anamnimuion ; the oldest bees of the group are then 
108t likely to leave this activity and turn to which- 
ver of the subsequent duties is most in need of 
»cruite. 

The resulte of the food-tranamimeion experments 
re oomplementary to the unexpected results of 
xperiments concerning the odours by which honey- 
ees their companions’. Von Frisch and 
\6sch’*, who trained two colonies of honeybees to 
isit neighbouring dishes of syrup and noted that 
ewcomers were preferentially attracted towards 
oragers from their own colony, thought that this 
reference was caused by a difference in odour. For 

re-investigation of this problem, Kalmus and 
übbands! designed the following technique. Two 
‘etm dishes, a and b, were placed about a yard apart 
bout a hundred yards away from a pair of colonics 
L and B. A wooden screen was placed between the 
'ebri dishes in order to facilitate the separation of 
dours emitted in their vicinity. One evening the 
ntrance of colony B was closed, and the next 
xorning dish a waa filled with sugar syrup and a 
roup of 50 foragers from colony A were trained to 
» The thoraces of these bees were marked with 
'hite paint and any additional bees were killed. 
‘bat evening the entrance of colony B was opened 
nd that Doa dde: closed. Next day dish a remained 
mpty, dish b was filled with sugar syrup, and 50 
vragers from colony B were trained to dish b. The 
horaces of these bees were marked with blue paint, 
nd additional bees were again killed. The entrance 
f colony A was now opened, and dilute syrup was 
applied at both dishes. Soon the marked bees fram 
oth colonies were foraging at their respective dishes. 
onoentrated syrup was then supplied at both dishes 
1 order to encourage the recruitment of newoomers!!, 
‘hich were marked on their abdomens with paint of 
ae same colour as that on the thoraces of the bees 
sined to the dish which they were visiting. When 
afficient recruita had been marked, the dishes were 
xmoved. That evening both hivea were opened and 
ll marked bees found were killed and recorded. 

In ‘experiments with different pairs of colonies, it 
‘as always found that 70 per coent or more of the 
sxcruits went to the dish being visited by guides fram 
ieir own colony. These highly significant preferences 
ynfirmed the result of v. Frisch and Rosch. 
{Another experiment involved only one colony, 
‘om which a up of 50 bees were trained to one 
f the two dishes, and marked. New dishes, con- 
iining concentrated syrup, were then placed at both 
itea, and all recruits to either dish were killed and 
3corded. During the first two hours of observation, 
5 recruits went to dish a visited by the trained bees, 
ut only 3 went to the other dish, b. The dishes were 
1en exchanged. the next 15 minutes only 
ne recruit arrived at dish b, which the trained bees 
‘ere now visiting, but seven recruite went to dish a. 
hus the recruits had not been attracted to their 
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trained comrades, but to something pertaining to the 
dish which had been visited by them. This could 
only be an odour, ly emitted from their 
abdominal scent gland!*. Other observations indicated 
that this odour peraisted for at least two hours. 

Further experiments, pus, ies vea of recently split 
colonies and testing by the o technique, showed 
that the distinctive odours could develop quickly and 
were thus not inherited. Then on September 20, 
1951, when little natural forage was available, & 
oolony was dequeened and divided into three nuclei, 
D, A and F, which were set out in & row ten yards 

apart. F waa then fed with half a pound of heather 

honey and one tablespoonful of treacle, while D 
and E were not fed. Foragers were then trained 
and marked, and on September 29 D and F wero 
com 43 correctly marked and 14 incorrectly 
marked recruits were found in F, and 11 correct and 
6 incorrect ones in D; thus a highly significant 
difference (P = 0:006) had developed between the 
foragers of these nuclei. On October 5 the two unfed 
nuclei, D and E, were compared. 22 correctly and 
20 incorrectly marked newcomers were found in D, 
and 16 correct and 18 incorrect ones in £; this 
difference is not significant (P = 0-7). On October 6 
E and F were compared. In F there were 37 correct 
and 16 incorrect recruits, and in Æ thero were 35 
correct and 5 incorrect ones. This difference in 
visiting is highly significant (P < 0-001). Thus it 
appeared that no significant difference had arwen 
between the two unfed nuclei, whereas the fed nucleus 
had developed a distinctive difference in relation to 
the other two as & consequence of the differential 
feeding. 

Differenoes in olfactory attraction do not require 
absolute differances between the odours emitted; 
they could also arise from relative differences in the 
proportions of the same constituents. Thus one would 
expect that odours from bees of one colony would 
attract bees from other colonies but to & lesser degreo, 
as the experiments demonstrated. The different 
mixtures of odours could be derived more or less 
directly from differences in the crops harvested by 
the colonies, and a very thorough and extensive 
food transmission could ensure that the diet of all the 
foragers of any colony was almost identical, so that 
at any one time they could all emit similar odorous 
waste products. Scouts from neighbouring hives may 
often find different crops, and the ess with 
which successful foragers communicate the where- 
abouts of crops to recruits! would maintain this 
difference so that diote of nearby colonies were not 
identical; thus the foragers of neighbouring colonies 
would have different odours. 

The foregoing results are relevant to other prob- 
lems. It has been held" that some of the phenomena 
involved in colony robbing and in queen introduction 
were explicable in terma of distinctive colony odours ; 
the more recent opinions'*!* which have rejected 
this hypothesis may now need revision. An observa- 
tion of Kalmus!! concerning fighting between bees of 
two visibly different strains which were trained to 
the same dish of syrup can now be explainod in terms 
of distinct colony odours. Food transmission may 
be an attribute of all social insects, and it would 
facilitate the rapid dispersal of inseoticides!^* and 


The results also pose the following new problema, 
which we are now investigating. Production of the 
distinctive colony odours suggests that food trans- 
mission is even more thorough than has now been 
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recorded, so that a detailed quantitative analysis is 
desirable. Perception of the distinctive odours sug- 
geste that homey boos a much more delicate 
capacity for between different mixtures 
Be hat hes boat desea It is certain 
that the most important function of the distinctive 
odours is facilitation of the social coherence and 
defence of the community. 

1 Ribbands, C. R., Proc. Roy. Soc., B, 140, 3% (1062). 

? Non, H. L., and Bibbands, C. R., Proc, Rey. Sos., B, 140, 43 (1062). 
* Kalmus, H., and Bibbands, 0. B., Prec. Roy. Soc., B, 140, 50, (1052). 
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NEWS and VIEWS 


British Association: President for [953 


Tan president-elect of the Britiah Association for 
1953, when the annual meeting will be held im 
Liverpool, is Sir Edward Appleton, principal and vioe- 
chancellor of the Univermty of Edinburgh since 1040. 
Bir Edward is well known among men of acience both 
as an original investigator of outstanding ability and 
also as an administrator of scientific research. His 
fundamental work on the transmission of radio waves, 
carried out while he was Wheatstone profeasor of 

physics in the University of London (King’s College) 
and later Jacksonian professor of natural philosophy 
in the University of Cambridge, received just 
“acknowledgment by the award of the Nobel Prize 
for Physica in 1047. Then in 1039 ho gave up the 
direct pursuit of research to become secretary of the 
t of Scientific and Industrial Research, 
a post which he held for ten years— a period which 
saw the growth on an enormous acale of the participa- 
tion of the State in fundamental scientific research 
and development. In all this activity Sir Edward 
was one of the ing figures, and his wisdom and 
characteristically gentle but persuasive drive enabled 
him to exert widespread mfluence. In 1949 came 
‘another change, when he went to the University of 
Edinburgh as i and vice-chancellor, thus in 
& way completing change-over to mterest m 
administrative activities. Here he has already made 
his mark in the Univermty, though he oontrives to 
maintain his interest in his own special fleld of radio 
research. The British Association is fortunate in 
having so many-sided & man to guide it during the 
coming year. 
Psychology at Manchester : Prof. T. H. Pear 

Pror. T. H. Pear, who retired from the chair of 

ology at Manchester m 1951, ia to be succeeded 

Dr. T obn Cohen, lately of Birkbeck College, 
aden: Prof. Pear’s tenure of his appointment 
bas been of notable length, for it began in 1019, when 
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a lectureahip of which he had been the first occupant 
was upgraded. He had previously been a student m 
King's College, London, and at Würzburg an 
Gieasen ; and, like that of many pioneers of psycho 
logy, his work was originally developed under thr 
wing of philosophy with strong links with both physica 
and physiology. He has displayed great variety ip 
his interests. Froni motion-study in coal-getting tk 
the investigation of the expression of personality 
through the voice is a great Jump, but Pear has bee 
equal to it. In recent yeara he has focused his atten 
tion mainly on social peychological problems fallin; 
on the verge of social anthropology, and he has bee: 
particularly active in discussions on the socia 

ilities of psychologists in the internation» 
field. Ho has been president of Section J (Paychology 
of the British Association; and of the British 
Psychological Society. He has also been Buchanan: 
Riddell Lecturer m the Univermty of Durham. O 
his dozen or so books, his first two, ‘“Ramembering 
and Forgetting” and “Skill in Work and Play”, hav 
been perhaps the moet influential. 


Prof. J. Cohen 


Dr. Joun ConEN, who succeeds Prof. Pear, i 
also a, London graduate. He was at Universit 
College for eight years, under Bir Cyr Burt, an 
wrote his Ph.D. thems on the “Statistical Study 
of Physical and Mental Types’’. Durmg the Secon 
World War he was in the Cabinet Office and spen 
much of bis time as joint secretary of the Wa 
Cabinet Committee on the Use of Psychologists anc 
Psychiatrists in the Bervices. Later; as a member o 
the Working Party on the Recruitment and Traming 
of Nurses, he stimulated considerable discussion by 
an Ped and cogently expreased minority 
report 948 he became lecturer in psychology a 
Leeds, and in 1049 he was appomted to the chair o 
psychology in the Hebrew University, Jerusalem 
Prof. Cohen also 1s greatly interested ın social paycho 
logy. He has carried out two investigations fo» 
Unesco, and has been closely associated with thi 
World Federation for Mental Health smoe ita incep 
tion. Another of his concerns is the experimental study 
of higher mental processes. Recently, in addition t« 

ing at Birkbeck College, where his scholarlines: 
and integrity have been greatly valued, he has bear 
engaged on an inquiry for the Acton Society Trus 
on the effectiveness of working unite in relation ta 
their aize. He has published papers in the British 
Journal of Medical Psychology, the Journal of aed 
Soence, the Journal af General Psychology, 
Eugenics Review, Psychiatry, Ocoupational pom 
and the British Medical Journal. 


Proposed British Agricultural History. Soclety 


In the spring of this year, a well-attended meetin 
was held to consider the formation of & Britis 
Agricultural History Society. At this mee 
talon vi fon i xplore we Pom 
ities. The committee’s mquiries were met with 
promising enthusiasm, and it has now been 
to hold an ing meeting under the ohairmanahi 
of Bir James Watson. The director of th 
Science Museum, South Kensmgton, 8.W.7, ha 
allowed this meeting to be held in the Lectur 
Theatre of the Museum on September 25, at 2.80 pur 
The scope of the proposed Society's labours: is t» 
cover agriculture in all ita phases, human ans 
technical. The social life of all of rural societ; 
from the earliest ages is one branch of the subject 
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3 development of the practice of farming in ite 
hnical and regional aspects i8 another. The 
tory of plant and animal breeding, diseases and 
ir control, and all branches of agricultural science 
| be included ; for example, agricultural chemistry, 
| science, entomology, mycology, engineering, 
ilding, land drainage, ete. If sufficient support 
forthcoming, & periodical containing research 
pers on all these subjecta will be published, 
nually or more frequently, according to the funds 
at become available. For the present, Mr. J. W. Y. 
uggs, Museum of English Rural Life, Shinfleld 
sad, Reading, is acting as honorary secretary, and 
quines may be addressed to him. All interested 
all be welcome at the meeting at the Science Museum. 


The Times Survey of British Aviation” 


NOWADAYS there are great expectations for those 
‘ho look forward to the annual display and exhibition 
hich is organized at Farnborough by the Society of 
witish Aircraft Constructors. The aeroplanes which 
«ve made news in the previous year, month or even 
eek, are then on show and now, for the firat time, 
were 1s The Times survey of the whole field pub- 
shed for the oocasion (September 1. Is.). This is a 
served honour since, at least qualitatively, aviation 

now an important part of our national enterprise. 
he contributors number some of the most eminent 

en in the fleld; and alas, one of them, Mr. John 
erry, who wrote an article on teat-flying, lost his 
fe through the break-up of a DH 110 during the 
isplay at Farnborough. Some of the photographs of 
gw aeroplanes are spectacular and most are excellent. 
he survey catches something of the family spirit 
hich is à pert of the equipment of all those engaged 
« British Faser ork the industrial apprentice 
) the research scientifle worker. From the general 
Xder's point of view, it may be a pity that this 
xn has here pushed critical analysis into a some- 
hat socondary position so that this issue tends to 
© & Survey only. The problem of the supply of 
xchnical man-power, especially at high level, is 
sarcely considered. Incidentally, there is no mention 
f the rejuvenating effect of the departments of 
eronautics in some of the university engineering 
chools in Britain. Despite the spectacular progress 
"eh has been so strikingly demonstrated, there is 
s yet insufficient application of scientific technology 
o some vital problems of design. Can the present 
rganization of the aeronautical industry adapt iteelf 
o Llfe in a peace-time economy ? 


zacao Collecting Expedition In Colombia 


A OACAO-COLLEOTING expedition to Colombia has 
wen organized by the Imperial College of Tropical 
igriculture, "Trinidad, and the Government of 
lolombia, and the advance party, consisting of F. W. 
lope (plant breeder and expedition leader), R. E. D. 
Saker (plant pathologist) and D. J. Taylor (entomo- 

ist), has already commenced work in the forests. 
firth members are being sent out so that no worker 
ul spend more than three months in the forest 
rithout a break. In addition to the British personnel, 
Jolombian scientific workers will be participating in 
he expedition, and also Dr. R. E. Schultes, who haa 
iad much experience in the area oolleoting Hevea 
pecies for the United States Department of Agri- 
ulture. This expedition has been financed by the 
3ritish Weet Indian and the British West African 
acao Research Scheme with the full co-operation 
f the Government of Colombia, and 1s expected to 


NATURE 


441 


last for gome twelve to fifteen months. Tho first 
area to be investigated is the River Apoporis, one 
of the upper tributaries of the Amazon; and sub- 
sequent trips are planned to the Rivers Cuaviare, 
Ininda, Vaupes, Gaquete and to the vicinity of the 
Casiquiare Bifurcation, the waterway linking the 
Amazon with the Onnooco. If time permite, short 
visita will also be made to cacao-growing areas of 
northern and western Colombia. ‘The expedition 
plans to follow the main rivers, using alununium 
canoes fitted with outboard motors, which oan be 
transported from Bogota, the main base of opora- 
tions, and from river to river, by Catalina aircraft. 
It is expected that, in addition to the rivers, ıt 
will be possible to use the trails made by the rubber- 
collectors, and that wild trees of Theobroma caoao 
and of other Theobroma and Herrama (a genus 
closely related to Theobroma) species will be found 
acattered or in small groups, but scarcely ever 
cultivated, throughout the area. The object is 
to explore the area, which is thought to be one 
of the homes of Omolo, or high-quality cacao, 
and thereby to obtain specunens which will widen 
the existing range of breeding material. Seed and 
budwood of cacao and of the related wild species 
will be sent by air to Trinidad and to the Colombian 
research station at Palmyra. 


Progress In French Electronic Instrumentation 


Issus No. 3, last year, of Laboratoires, the quarterly 
review, in French and English, of French technology, 
is devoted mainly to electronics and electrome insiru- 
menta. The opening article is by Prof. P. Grivet 
who briefly reviews some of the modern apphcations 
of electronics. This is followed by a most interesting 
eee of an electron probe and a new method 
of metallographic spot analysis which has been 
developed in the laboratories of the Office National 
d'Études et de Recherches Aéronautiques. If a sub- 
stance 18 bombarded by a beam of electrons, X-ray 
emission is produced and the spectrum of tho radia- 
tion contains lines which are characteristic of the 
chemical elementa in the bombarded region. By uso 
of electron lenses the beam can be focused and con- 
centrated so that the bombarded region is of vory 
small dimensions, of the order of one micron. An 
electron. microecope has been modified so as to pro- 
duce the probe, and some of the possibilities of the 
method and resulta of experimental testa performed 
with the ap tus are described. It would appear 
that the method is rapid and is capable of considerable 
accuracy. Other articles in the issue are on the mathe- 
matical basis of cybernetics, by R. Vallée, vice- 
president of the French Association of Electronic 
Engineers, and on the action of short-wave eleotro- 

etic radiations on the maturing of wines, by Prof. 
M. argue. Finally, there are two articles dealing 
with medical research : the first deals with electronics 
in cardiology and describes the various means and 
apparatus used for observation, analysis, treatment 
and control; and the second, by Prof. Ch. Oberling, 
director of the Institut de Recherches sur le Cancer, 
Vulejuif, describes scientific cancer research, its 
method and tools, with illustrations and dotails of 
the particular work carried out at the Institute. 


Fluorescent Lighting In Museums 

An article by M. J. Genard, of the University of 
Liège, originally published in Museum (5, No. I, 
March 1952) was reprinted, with some additional 
material introducing the resulta of more recent 
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research, in the Museums Journal of April 1962. 
A short summary of the latter paper was published 
in Nature of August 23, p. 306. More recently in the 
Museums Journal (June 1062), Messrs. F. I. G. Raw- 
lins (National Gallery) and W. E. Rawson-Bottom 
(Ministry of Works) have queried some of the state- 
mente made in the paper and oonsider that more 
pneu data should have been obtained m some of 
the experiments. They have carried out same inde- 
pendent testa and olarifled the position as it concerns 
the museum curator. Their conclusion 1s that the 
danger of fading to museum collections exposed to 
normal fluoreecent lighting is negligible. 


Rabbit Repellents.: a Correction 


A REVIEW of Plant Pathology, a new quarterly 
journal, appeared in Nature of June 21, p. 1060. 
One of the papers ineluded in this first number 
concerned the results of triala by H. V. Thompeon 
and C. J. Armour of rabbit repellents for use on fruit 
trees. The best of these was’ erroneously given as 
mixture 964, whereas a mixture of 8 lb. resin in 
1 gall. of denatured ethyl alcohol gave the best 
performance, with only 2 per cent of treated apple 
stocks ahowing severe damage. 


Present Problems In Nutritional Research : Sym- 
posium In Basle 


A SYMPOSIUM on ‘‘Present Problems in Nutritional 
Research”’ will be held m the Kollegienhaus, Peters- 
platz 1, Basle, during October 1—4 under the auspices 
of the International Union of Nutritional Sciences. 
The speakers and their topics wil be as follows: 
Dr. J. Trémoléres (Paris), choice of foods; Prof. 
A. J. Virtanen (Helsinki), natural foodstuffs for 
nutrition ; Dr. D. P. Cuthbertson (Aberdeen), mucro- 
biology of digestion, with reference to farm animals; 
Prof. E. Crasemann (Zurich), energetios of fodder and 
ita metabolism; Prof. E. J. Bigwood (Bruseels), 
free and combined amino-acids in foodstuffs; Prof. 
K. Lang (Mainz), deterioration of egg-white; Prof. 
K. Bernhard (Baale), food factors in the prevention 
of liver-fattening deposita; Prof. K. Thomas 
(Göttingen), feeding trials with aynthetio fatty acids ; 
Prof. O. Hogl (Berne), meorporation of additives 
in food; Prof. E. Abramson (Tomteboda), food 
additives, including toxic substances; Dr. 8. J. 
Folley fica te hormonee for nutrition; Prof. 
A. B. L. Beznak (Birmmgham), dietary fat, work 
and ; Dr. L. J. Harris (Cambridge), practical 

ignificance of vitamins; Prof. H. Dam (Copen- 
hagen), deficiency and mode of action of vitamin E, 
Prof. H. D. Cremer (Mainz), minerala in foodstuffs ; 
Prof. V. Demole (Lausanne), fluorine and caries ; 
Dr. W. R. Aykroyd (Rome), nutrition work of F.A.O. ; 
Prof. A. G. van Veen (Rome), local foods in supple- 
mentary feeding schemes. Participation in the 
symposium is free. Further information 18 obtainable 
until September 30 from Baperientia, Verlag Birk- 
hAuser AG., Basel, Elisabethenstrasse 15, and after 
then from the Kollegienhaus, Petersplatz 1, Basel. 
The secretary of the International Union of Nutr- 
tional Sciences is Dr. Leslie J. Harris, Dunn 
Nutritional Laboratory, Cambridge. 


North of England Institute of Mining and Mech- 
anical Engineers 
THE centenary of the foundation of the North of 
England Institute of Mining and Mechanical uu 
ineera is to be marked by a meeting during the 
beginning September 22 ın Newoestle upon Tyne. 
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The meeting opens with a oivic roception an 
luncheon, and includes a centenary dinner, at whic 
the president of the Institute, Prof. Granville Pool 
will present the Buddle Medal to Mr. Austin Kirku, 
of the Durham Coal Owners’ Association. Pape: 
wil be presented during the meeting on the develoy 
ment of the Tyne coal basin (Dr. A. Raustrick), oo. 
miners’ nystagmus in County Durham (Prof. R. ( 
Browne), lighting (Joint Lighting Research Sul 
committee, King's College and the Institute), acc 
dente from falls of ground (H. F. Wilson and H. . 
Perrins, H.M. inspectors of mimes), control of tl 
strate in mining (Institute's sub-committee on tl 
subject), pneumoconiosis in Durham and North 
umberland (Dr. R. I. MoCallum, Dr. E. N. Trounson 
dust suppreasion (Dr. J. H. Jones), methane emussic 
(A. B. Dawson), ventilation (Jomt Ventilation Su) 
committee, King’s College and the Institute), am 
mechanization of coal mining m the north of Englar 
(J. 8. Raine). Throughout the meeting there ws» 
be & mining exhibition in the Univermty School + 
Mines, King’s College, Newcastle upon Tyne. 


Announcements 


Lod Eustace Pmroy will be president of tr 
Health Congress to be held at Hastings by the Roy» 
Sanitary Institute during April 28-May 1, 1953. 

THE fourth post-war annual general meeting an. 
symposrum of the Denteche Gesellschaft fur Fet 
wissenschaft, Munster, wil be held in Dusseldo. 
resantativ 
ark Stree 


during October 6-10. The British 
is Dr. L. Ivanovazky, “Glenbrook”, 68 
Bridgend, Glam. 

THe Autumn Meeting of the Institution of Nave 
Architects will be held ın Italy durmg September 25» 
October 2, in oollaboration with the Collegio deg 
Ingegneri Navali e Meccanici and the Associaziom 
di Tecnica Navale. Meetings for discusion of paper 
wil be held m Genoa (September 260) and Hom 
(September 29). 

An international congreas of therapeutics will b 
held in Madrid during October 16-18 under- th 
preeidency of Prof. T. Hernando. The programm 
will consist of three sections discussing, respectively 
potassium, massive hormone-therapy and radioactiv 
isotopes. Further mformation can be obtained from 
the III Congress Internacional de Teropéutica 
Instituto de Farmacologia, Crudad Universitaria 
Madrid. 


Aw all-day symposium on ‘Properties of Metall. 
Surfaces”, arranged by the Institute of Metals, wib 
be held in the Lecture Theatre of the Royal Institu 
tion, Albemarle Street, London, W.1, on Novembe: 
18 (9.45 a.m.-5.0 p.m.) Attendance at the sym 
posium is free to all who are interested on applicatioi 
to the Secretary of the Institute, 4 Grosvenor Gar 
dens, London, 8.W.1, from whom further informatio; 
can be obtained. 


THe University of Padua is offermg a Gabriel 
Zuccari soholarship of 260,000 lire during th 
academic year 1052-53 for research of at leest sı 
months duration at the Zoological Station, Naples 
The scholarship is open to any person who wishes t 
undertake research in zoology, comparative anatomy 
physiology or embryology, and it may be renewed uj 
to & maximum of three years. Application form 
(to be returned by October 31) and further informa 
tion can be obtamed from the .Secretariat of the 
University of Padua. 
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SECOND INTERNATIONAL CONGRESS OF BIOCHEMISTRY 


HE Second International Congress of Bio- 

chemistry was held in Paris at the Sorbonne 
during July 21-27 and was attended by some two 
thousand two hundred members from all parta of the 
world, including about four hundred from Great 
Britain. Although the large number of adherents 
proved @ surprise and even an embarrassment to the 
organizers, the arrangements worked with & smooth- 
ness which revealed a vast amount of careful 
preliminary organization by the executive committee 
under the chairmanship of Prof. C. Fromageot, with 
Prof. J. E. Courtois as general secretary. 

The opening seemon in the grand amphitheatre of 
the Sorbonne was attended, in the unavoidable 
absence of the President of the Republic, by the 
Minister for National Education, who brought the 
good wishes of the French Government. The meeting 
was also addressed by Prof. Gabriel Bertrand, 
honorary president, by Prof. René Fabre, president 
of the Congress, and by Prof. C. Fromageot. 

Four general lectures were delivered to the con- 
grees as a whole: by Prof. J. N. Davidson (Great 
Britain) on ‘‘Nucleoproteins and Tissue Growth” (in 
English), by Academician A. Oparine (U.S.8.H.) on 
“Lea changements de l'action enzymatique dans lee 
collulea végétales sous l'nfluenee des facteurs 
exterieure'" (in Russian), by Prof. 8. Ochoa (United 
States) on "Fixation of CO, in Animals and Plants” 
(in English), and by Prof. K. U. Linderstrom-Lang 
(Denmark) on "Protéines et enzymes" (in French). 
lt 15 proposed to publish these lectures in the near 
future. 

The main part of the Congress was divided into 
seven symposia running simultaneously, at which the 
main papers wore moderately comprehensive reviews 
of recent work given by invitation by recognized 
authorities on the subjects concerned. These sym- 
poma have been published and were available in 
printed form at the beginning of the Congress. The 
symposia were supplemented by short communica- 
tions given by members of the Congress at large. 

In symposium No. 1, for example, on the ‘Bio- 
chemistry of Hmmopotesis”, H. G. Wijmenga 
(Holland) and AI. S. Shorb (United States) reviewed 
recent work on the chemistry and microbiological 
assay respectively of the cobalamins (the vitamin B; 
group), while the role of folio acid and the citrovorum 
factor was dealt with by E. L. R. Stokstad (United 
States). A most useful review of the metaboliam of 
metals in hemopoiesis was given by S. Granick 
(United States), who, as might be expected, dealt 
chiefly with iron and the importance of ferritin 1n its 
absorption and utihzation, but who included the parts 
played by copper, cobalt, molybdenum and zine. 
This led naturally to the bone marrow (M. Errera, 
Belgium) and to the utilization of proteins in blood 
icell formation (A, Aschkenary, France). A. Neuberger 
!(Great Britain) surveyed the important recent work 
on the biogenesis of the hgmin pigments with 
particular reference to porphyrin formation and the 
porphyrias, while M. F. Perutz (Great Britain) 
covered the structure of hemoglobin. 

The complex subject of the “Biogenesis of Pro- 
teins” was discussed in symposium No. 2. It opened 
with a masterly account by J. 8. Fruton (United 
States) of peptide bond synthesis, which was followed 
by a discussion of the molecular kinetics of proteolytic 


enzymes by H. Neurath (United States) and of the 
role of glutamine, asparagine and glutathione in 
biosynthesis, by H. Waelsch (United States). The 
general problem of enzymatic peptide synthosia was 
dealt with in some detail by H. Borsook (United 
States), while the more specialized aspects of the 
formation of specific proteins were discugsel by other 
speakers— mulk proteina by T. B. Work (Great 
Britain), serum proteins and antibodies by F. 
Haurowitz (United States), procollagens by V. N. 
Oriekhoviteh (U.8.S3.R.), tsohemagglutinins by R. 
Wurmser (France), penicillinase by M. R. Pollock 
(Great Britain) and adaptive onzymes by J. Monod 
(France). The vexed question of the function of 
ribonucleic acid in protein synthesis was surveyed 
by H. Chantrenne (Belgium), and the curious 
phenomenon of long-range enzymatic action by A. 


-Rothen (United States) and by J. Winter (france). 


Perhaps the symposium which aroused the greatest 
general interest was No. 3, on the “Tricarboxyle 
Acid Cycle”. H. A. Krebs (Great Britain) introducecl 
the subject by discussing the place of the cycle in 
cell metabolism, and was followed by C. Martius 
(Germany) and 8. Ochoa (United States), who con- 
centrated on certain detailed aspects. In such & 
discussion as this it was natural that coenzyme A 
should be dealt with in detail. F. Lipmann (United 
States) gave & general survey of ita importance and 
discussed in detail recent studies on the synthesis of 
acetyl-coenzyme A by way of the interaction of 
adenosine triphosphate, coenzyme A and acetate 
which has led to the discovery of coenzyme Á-pyro- 
phosphate. The importance of the cyclophoraso 
system was fully reviewed by D. E. Green (United 
States). This paper anc the following ono by F. 
Leuthardt (Switzerland) emphasized the importance 
of the mitochondria 1n the internal economy of the 
cell both in relation to the process of oxidation and 
to the formation of urea by the linking of the arginine 
cycle with the metabolism of glutamate and malate. 

The biochemical dissection of some stepa in the 
tricarboxylic acid cycle by means of inhibitors, and 
in particular ite speorfle inhibition by toxic fluoro- 
compounds, was described by Sir Rudolph Peters 
(Great Britain), while alternative pathways end 
variations in the cycle were discussed by E. S. Guzman 
Barron (United States). No discussion of the citric 
acid cycle would be complete without reforence to its 
role in fatty acid oxidation, which was ably reviowod 
by F. L. Breusch (Turkey). The final paper in this 
symposium was by W. A. Engelhardt (U.S.S.R.) on 
the enzymology of myosin. 

Symposium No. 4, on “Hormones related to Pro- 
tems”, provided a more miscellaneous collection of 
material. S. J. Folley (Great Britain) digcussed the 
hormonal control of the initiation and maintenance 
of lactation with special reference to tho adrenal 
cortex and insulin. The opposing actions of these 
hormones was illustrated by the observation that the 
potentiating effect of insulin on lpogencais from 
small molecules could be diminiahed or abolished by 
cortisone. F. Sanger (Great Britain) reviewed his 
recent important work on the structure of insulin, 
for which the complete amino-acid sequences of 
fractions A and B are now available. norAdrenaline 
was discussed by U. 8. von Euler (Sweden), and the 
biologically important amines by Z. M. Baoq (Bel- 
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gium). The recent work of the Cambridge school on 
the metabolic influence of the pituitary growth hor- 
mone was ably surveyed by F. G. Young (Great 
Britain). R. Michel (France), in & remarkably 
thorough survey of the thyroid hormone, discussed 
the biogenesis of thyroxine, the formation and 
proteolyais of thyroglobulin and the nature of the 
cireulatang hormone. 
It was not surprising to find that the fifth sym- 
posium, on the “Metaboliam of Micro-organiams”’, 
was also very varied in content. E. Chargaff (United 
States) discussed the nucleic acida of micro-organiams, 
& subject which was also touched on by D. D. Woods 
(Great Britain) m his paper on the formation of folio 
acid and related growth factors. The surprising 
versatility of the various active forms of vitamin B, 
in io reactions was clearly brought out by 
E. E. Snell (United States), while the lipids of the 
mycobacteria were reviewed in & comprehensive 
fashion by E. Lederer (France). Three papers dealt 
with the formation and metabolism of aromatic 
compounds. B. E. Davis (United States) and G. 
Ehrensvürd (Sweden) gave stimulating reviews of 
the biosynthesis of aromatic rings, and R. G. Stanier 
(United States) dealt with their oxidation. 

The metabolism of ee iE: 
prominen! tly also in symposium No. 6, on “Mode 
of Action of Antibiotics”. W. W. Umbreit (United 
States) explained that streptomycin inhibited a 
reaction between oxalacetate and te which is 
lost in reastant cells. Both E. F. Gale (Great Britain) 
and F. Gros (France) emphasized the profound 

in nucleic acid metabolism and in protein 
m liam (particularly the blocking of the uptake 
of glutamic acid) which take place in micro-organiams 
treated with penicilin. Staphylococcus aureus, for 
example, grown in presence of penicillin, produces 
derivatives of uridine-5’-pyrophosphate which were 
deacribed by J. T. Park (United States). Discussion 
of the mode of action of antibiotics led naturally to 
the question of resistance, the genetio aspects of 
which were dealt with by L. L. Cavalli (Italy). R. D. 
Hotchkiss (United States) described how penicillin- 
sensitive rough-strain pneumococci give rimo to & 
pro ion of penicillin-resistant variante when grown 
in presence of the deoxyribonucleic acid prepared 
fram rough strains selected for taneously ansing 
penicillin resistance. Finally, B. Americano-Freire 
(Brazil) gave an extensive account of the antibiotic 
properties of p-amino salicylio acid and ite phenyl 
eater in experimental tuberculosis. 

The seventh and last jum dealt with 
“Steroids”. The question of the relationship between 
chemical structure and biological activity was dis- 
cuased for steroids in general by C. W. Shoppee 
(Great Britain) and for their 6-hydroxy derivatives 
by M. R. Ehrenstein (United States). G. Pincus 
(United States) dealt all too briefly with his recent 
fascinating work on steroid biosynthesis in the 
igolated perfused adrenal gland while W. Dirscherl 
(Germany) surveyed the effects of steroids on 
enxymatic reactions and metabolic processes. The 
urinary excretion of-steroida and ite olinical sig- 
nifloance was discussed by E. R. Venning (Canada), 

.Q. F. Marrian (Great Britain), L. G. Huis in't Veld 
(Holland) and M. F. Jayle (France). 

It was, of course, clear to the organizers of the 
Congress that all the original papers submitted by 
members could not be incorporated into the frame- 
work of the seven symposia. Such communications 
were therefore given in the most appropriate of the 


NATURE 


September 13, 1952 VoL. 170 


rede er impe prone which met in the after. 
noons and covered ollowing flelds of biochemistry 
(1) mineral elements ; (2) lipids; (3) amino-acids anc 
proteins; (4) nuoleoproteins; (5) pigmente ; (6) fat 
soluble vitamins; (7) water-soluble vitamins; (8 
enzymes and coenzymes; (9) carbohydrases; (10 
esterases ; (11) phosphatases and depolymerases 
(12) proteases; (8) oxidases and deh € 

(14) carbohydrate metabolism; (15) amino-ao 


metabolism ; (16) sulphur metabolism; (17) fer 
mentetions; (18) plant chemistry; (19) plan» 
metabolism ; (20) photosynthesis; (21) nutrition, 
(22) ,bioahemistry of oemification ; (28) clinica 
chemistry ; (24) immunochemustry ; (25) blooa 
olotting ; (26) muscle biochemistry ; (27) physio: 
logical ch and pharmacodynamics; (28; 


emistry i g 
NE UK (29) biochemical effects of ultra 
soniog ; chemistry of cancer; (31) apparatus 
and techniques. i 

The lighter side of the Congreas involved a 
number of social functions, includi B sped put 
formance of ballet at the Théatre National de l'Opé 
and a whole-day excursion to Chantilly and Com 
piégne. 

At the closing seemion of the Congress, with Prof. 
Fabre presiding, Prof. J. N. Davidson, who was 
deputiring for Sir Charles Harington as chairman e 
the International Committee, announced that am 
invitation had been received to hold the Thirdl 
International Congreas of Biochemistry in Brussels 
in 1955. Expressions of appreciation of the work of 
the French o i were given formally by Prof. 
A. Tiselius ( en), Sir Rudolph Peters (Great 
Britain), Academician A. Oparine (U.8.8.R.), Prof. 
8. Ochoa (United States) and Prof. E. J. Bigwood 
(Belgium). 


SOCIETY FOR APPLIED 
BACTERIOLOGY 


SUMMER CONFERENCE IN CAMBRIDGE 


HE summer conference of the Society for Applied 
Bacteriology was held during July 22-24 in 
Newnham College, Cambridge, and included a 
symposium, sessions for reading pepers and visits to 
places of interest. At the annual general meeting, 
Dr. J. G. Davis (London) was elected president for 
the ensuing two years. The secretary of the Society, 
from whom further information can be obtained, is 
G. Bykea, of Boots Pure Drug Co., Ltd., Nottingham. 
The Vi c to which contributions were 
made by B. Hawley (Yeovil, M. Ingram 
(Cambridge), R. 8. Hannan (Cambridge), A. Hirsch 
(Bedford), N. R. Knowles (Belfast), and Miss 
M. P. Scarr (Bromley), was on ‘Aspects of Food 
Preservation”. In introducing the subject Mr: 
Hawley described the origin and some of the carli 
methods of food preservation and then, having ou 
lined the principles required, gave some of the 
modern chemical, physical and biological methods in 
use. Dr. Ingram discussed the possibility of gteriliza- 
tion by high-frequency voltage fields uamg a voltage! 
gradient of 1,000 V./cm. Heating during treatment 
is & major problem, and special precautions and 
apparatus have to be used to keep the test matdrial 
cool. He described various types of apparatus and 
pulsation treatments employed experimentally, and 
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as found that, when temperature effects are elim- 
aated, there is no evidence of significant lethal 
wstion on yeast celle, Bactersum coli or on baoterio- 
hage. Earlier reports on the apparent success of 
the treatment must be attributed to heating effects. 
dr, Hannan described sterilization experiments with 
igh-energy electrons using an electron accelerator 
aving 0:1-15 MeV. or using -rays from 
obalt-60 with energies of 0-7 and 1.2 MeV. By 
T&digtion from two sides the electrons can penetrate 
niformly and effectively up to 10 em. depth and 
Ihe gamma-rays rather more deeply. Certain de- 
sterious side-effects can be avoided by pre-freezing. 
spons are not in entire agreement on the actual 
thal doses for micro-organisms, but in general 

-2 x 10* roentgens kill vegetative bacterial cells, 
nd 0-6-2 x 10° r. bacterial spores; bacteriophage 
; more resistant than bacteria] cells or enzymes. 
"he dose required to kill is dependent on a number 
w( factors, including the suspension medium and 
xygen tension. The system appears to be economic- 
ly posmble and would have wide applications in 
the pharmaceutical field. In his paper on "Anti- 
siotica in Food Preeervation", Dr. Hirsch said that, 
m general, antibiotics have been used experimentally 
or the preservation of certam non-acid foods, the 
main organiam to be dealt with being CI. botulinum. 
ubtilin ia of some value with canned peas, but in 
eneral the method does not appear to be practicable. 
Amin has been used in cheese to prevent growth of 
*lostridium species (mainly Cl. butyricum) ; this anti- 
lotio appears to be more effective in inhibiting 
ormination of spores than development of vegetative 
alls. 

Describing his observations on “The Microbiology 
f Raw and Heat-treated Liquid Egg", Mr. Knowles 
aid that freali-laid eggs are practically sterile intern- 
ly, but low-grade eggs may contain many millions 
f bacteria per gram. On hard freezing, the viable 
aotenal population may be reduced by up to 55 per 
ent. Duck eggs are generally more heavily contam- 
aated, carrying, in particular, Salmonella bacteris. 
Sy careful organoleptic control, the quality of raw 
en eggs used for liquid egg preparation has recently 
een improved so that bacterial counts have been 
1uch reduced, and a suggested standard of less than 

X 10° viable bacteria per gm. would be meri- 
orious. Heat treatment 18 carried out at 140-150? F. 
35-65'5° C.) for three minutes in a modified plate 
asteurizing plant. This reduces the bacterial count 
» less than 1,000/gm., but careful control is necessary 
2 reduce coagulation deposits on the plates. Miss 
carr, in her paper on ‘The Microbiology of Sugar- 
reserved Foods", dealt particularly with the pro- 
erties of oamophilio yeasts and moulds, and discussed 
ne t usually found as contaminants and their 
daptability. Spoilage occurs either through growth 
f these resistant organisms or from local dilution 
f syrups brought about by condensation in the sur- 
(ce. 

}Papers given at other sessions included three on 
he detection and classification of organisms of the 
oli-aerogenes group. The first, by N. P. Burman 
hd C. W. Oliver (London), showed that Folpmer’s 
lutamic acid medium is somewhat superior to 
lacConkey medium in detecting Bact. coli in water ; 
nother by T. Richards and M. T. A. Fouad (Reading) 
cussed the use of inorganic media containing 
ucose in the clasmflcation of the group, and a 
urd, by 8. B. Thomas and colleagues (National 
gricultural Advisory Service), reviewed the sig- 
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nificance of the coli-asrogenes and Bact. colt assess- 
ments from more than 2,500 samples of farm waters. 
W. A. Hoy and L. F. L. Clegg (Shinflold) described 
& new teat for dairy disinfectanta using aged milk 
in soiled churns. Results obtained suggest that they 
might perallel those from longer-termed fleld tnals. 
Miss C. Higginbottom and D. W. F. Whoater 
(Hannah Dairy Research Institute) discussed the 
occurrence of Streptococcus bovis in rumen contents, 
showing that there is a signifloant increase during tho 
first hour after feeding; Mrs. A. C. Stirling (Edin- 
burgh) indicated the rmportance of lactobacilli in 
silage to ensure & rapid fall in pH. value and so reduco 
nutritional losses. 

From the public health aspect, A. Clarenburg 
(Utrecht) discussed the occurrence of Salmonclla 
bacteria in meat. Outbreaks of poisoning from tlus 
source are usually traced to meat products rather 
than raw meats, and carrier animals increaso the 
complications. E. B. Reid and M. Woodbino (Abor- 
deen) demonstrated the 'Preaeflsh' process for pre- 
pering vacuum-dehydrated foods and discussed the 
microbiology concerned, and a paper by 8. E. Jacobs 
and Miss M. J. Thornley (Ambleside), on the offect 
of ultrasonic waves on bacteria suspended in milk, 
showed that treatment at 20 kW. or at | Mw. is 
only partially lethal to & variety of bacteria, in- 
creased protection apparently being afforded by tho 
high protein content. A. M. Paton and T. Gibson 
(Edinburgh) described an improved technique for 
aaseeging mucrobiological lipase activity, and Miss 
J. P. Cowne and J. R. Postgate (Teddington) an 
improved medium for estimating sulphate-reducing 
bacteria by dilution counts. The normal medium 
is supplemented with sodium sulphide and cysteine 
or ascorbic acid, rendering sulphate-reduoers easily 
detectable by the precipitation of black ferrous 
sulphide. 


INSTITUTE OF PHYSICS 
ANNUAL GENERAL MEETING 


Pur the thirty-second annual general meeting of 
the Institute of Physics, held on June 5 at tho 
Institute's House, 47 Belgrave Square, London, 
8.W.1, the following were elected to take office on 
Ootober 1: President, Dr. C. Sykes ; Vice-Presidenis, 
Mr. O. W. Humphreys and Dr. T. L. Ibbs, Honorary 
Treasurer, Dr. S. Whitehead; Honorary Secretary, 
Dr. B. P. Dudding; New Ordinary Members of the 
Board, Mr. H. Barrell, Dr. N. A. De Bruyne, Dr. 
W. H. Taylor and Mr. R. G. Wood. Prof. W. E. 
Curtis and Dr. F. C. Toy (past-presidents), Prof. E. G. 
Cox and Dr. J. Toppmg (vice-presidents), Mr. T. C. 
Keeley, Mr. G. R. Noakes, Dr. H. L. Penman and 
Prof. 8. H. Prper continue to serve on the Board. 
Sir Owen W. Richardson was elected to honorary 
fellowship of the Institute. 

The thirty-second annual report of the Board, 
covering the work of the Institute during 1951, was 
adopted at the meeting. It records that the Board 
met mx times, and ite various standing committees 
nineteen times, during the year. The membership 
increased by 222 to 4,080. Applications for election 
or transfer to the various grades of membership of 
the Institute received during 1951 numbered 524, 
compared with 627 in the previous year. There was 
& alight decrease in the number of subscribers and 
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students, but substantial increases in the numbers in 
the other grades, particularly in the recently estab- 
lished grade of graduateship. The regulations and 
syllabuses for the graduateship examination which 
were published during the year aroused wide interest, 
and the number of candidates for the first graduate- 
ship examination, held recently, was greater than 
was anticipated. The regulations governmg election 
to the assocateship grade were modified to permit 
the admission of candidates whose trainmg in physica 
is adequate but who may have graduated in subjects 
other than physics. 

The number of candidates who presented them- 
selves for the 1951 examination for National Cer- 
tificates in Appled Physics was substantially greater 
than in the previous year; twelve ooll entered 
candidates at the ordinary level and five at the 
higher stage. Nine technical colleges which have 
&pplied for recognition, or for an extension of recog- 
nition, as institutions approved by the Institute for 
the education and training of physicists, were 


i 1840 the Board decided that the Institute 
should rapidly increase the volume of ite publications, 
and although this development has been somewhat 
restricted by printing and other delays and the sub- 
stantial rise in the cost of printing and paper, it has 
largely been muplemented. In addition to ita two 
journals, the Journal of Sotentific Instruments and 
the British Journal of Applied Phystos, and ite 
monthly Bulletin to members, two further mono- 

phs in the “Physica in Industry" series were 
published. Other books published for the Institute 
(imsued by Edward Arnold and Co.) were “Some 

of Fluid Flow” contaming the papers pre- 
sented at a conference organized by the Institute in 
October 1950; “‘Bibliography on Electron Müiero- 
soopy”’, edited by Dr. V. E. for the Institute's 
Electron Microscopy Group; and a further selection 
of laboratory and workshop notes from the Journal 
of Scientiflo Instruments, prepared and edited by Dr. 
Ruth Lang. A. new development is the Board’s 
decision to sponsor & series of small books suitable 
for university students and those studying for Higher 
National Certificates in Applied Physics, each of 
which will cover some branch of applied physica and 
be written by an authority in that feld. It 18 hoped 
to launch the series shortly. 

In addition to individual inquiries from members 
concerning professional matters, the Board has con- 
sidered the Ministry of Labour’s report on the supply 
of and demand for Purse) the right of travel for 
men of science and the part-time employment of 
retired members; and it has issued an informative 
report on the second survey of salaries and emolu- 
menta paid to fellows and associates of the Institute 
resident in Great Britain and Ireland. The Institute 
is represented on the Parhamentary and Scientific 
Committee and the Joint Council of Professional 
Scientists, and thus keeps m close touch with science 
in the government service and ensures that proper 
DeC B ate ee ee on a 
political sphere. 

The fifteen local branches and specialist subject 
groups of the Institute held more than a hundred 
meetings during the year. Details of the various 
activities of the branches and groups are listed in the 
report. A new event was the very successful exhibition 
of seientiflo instruments and apparatus arranged by 
the Australian Branch in Melbourne, which attracted 
some four thousand visitors during the four days it 
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was open to the public. The Branch committee he 
given consideration to a proposal that an independen 
Australian Institute of Physics be established, an 
the Board of the Institute has intimated that, if th» 
proposal should receive the support of the Australia 
members, it would weloome the development. Th 
London and Home Counties Eranch, under the chai» 
pee taste A. J. Maddock, held a summer meetin 
at the Cavendish Laboratory, Cambridge, and an ‘e 
home’ at the Institute’s House in Ootober. Tb 
Education Group held meetings in Birmingham (> 
conjunction with the Midland Branch) and Mar 
cheater (with the Manchester and District Branch 
together with a joint meeting at Cambridge with tb 
Electronics Group, and a three-day conference i 
London; it also visited the Royal Naval Colleg» 
Greenwich. The X-Ray Analysis Group held ite usw 
two conferences, has continued ita work on tt 
extension of data for the card index of diffractio 
data published by the American Society for Testin 
Materials, and has published a memorandum on th 
preparation and mounting of polycrystalline spec 
mens for X-ray analyms. It is interesting to note the 
the National Committee of Crystallography, on whic 
the Board is represented, has directed the attentic 
of the X-Ray Analysis Group to the fact that th 
fortieth annive of the discovery of X-pa 
diffraction falls in 1952. It has since been announces 
that a commemorative meeting will be held durin 
October 24-25 at the Royal Institution (see Natur 
June 7, p. 949). 


COST OF GERMAN MEDICAL 
AND SCIENTIFIC PERIODICALS 


By Da. W. BONSER 


University Librarian 
AND 


MARGARET P. RUSSELL 
Deputy Librarian, Medical School, University of Birmingha 


HH exorbitant cost of German medical an 
scientific periodicals has once again become tl 
concern of those who budget for university and oth 
learned libraries. The cost of English periodicals he 
continued to mse, although slightly, owing to i 
creased cost of publication ; still more has the cost « 
American periodicals risen, not only on account « 
devaluation but also on account of similar productio 
increages ın the United States as well. But the co 
of German periodicala has exceeded those to a 
alarming extent, and appears to be settling down at 
oe which will make it impoasible for many Britie 
ibraries to continue their subscriptions. 
A parallel situation arose after the Firat Wor 


i War, and a united effort by those affected—conduck 


in the pages of Nature—suoceeded in achieving 
reduction of 20 per cent in 1933 and a further red 
tion of 25 per cent in 1835, conceded after a fall 
value of the pound sterling. The pre-war complain 
were not only of the excessive cost compared wr 
that of British periodicals of & similar nature 
size, but also of the impossibility of Pampuüns d 
annual cost, owing to irregularity in the number + 
volumes year. This game state of affairs regre 
tably still obtains. 

An analysis of costs of & selection of representetiv 
medical journals in similar subjects from Gre 


No. 4324 September 13, 1952 


Britain, the United States, other European countries, 
and Germany (for example, Journal of Physiology, 
American Journal of Physiology, Archives inier- 
mationales de Physiologie, Pfiügers Archiv) has been 
made for the yeara 1938-39, 1950 and 1951, and 
shows that in these last two years the cost of German 
journals exceeded the combined sum expended on 
the others, although the increase on account of 
devaluation of sterling amounted to 45 per cent 
“or American, and 26 per cent only for German 
periodicals. Compared with 1933, the totalled prices 
of the sets of journals in the four categories, taking 
she average of 1950 and 1951 in each case, may be 
oresented in simple ratio as follows : 


Other 
Brith ^ American countries Germany 
.933 10 106 0-875 38 
1950-51 (averaged) 1-0 1-00 0-06 4:15 


showing that the case for a reduction in price of 
Jerman periodicals holds again. 

A further table has been compiled showing that of 
these German periodicals from different publishing 
10useg, those emanating from the Springer Verlag 
wre three (8-2) times the cost of the others, and 
although the 1951 figures for Springer publications 
ihow a reduction on 1950 prices, the fall would 
yppear to be due not to a reduction in price but to 
»ne in output. 

We are told by experta that the poet-war value of 
Jerman scientific and medical periodicals is scarcely 
yet up to pre-war standard, but is still of high 
mnough quality to justify their purchase by those 
who can afford them. It is obvious that German 
scientists will do their utmost to achieve the highest 
standard, and we are assured that they are prepared 
to co-operate in this effort to reduce the excessive 
orice of their journals. We are sure it will be agreed 
that their output is ag easentual ta research as that 
of other countries, and curtailment of ita circulation 
»wing to prohibitive costs is to be deplored. American 
abrarians are equally anxious to find a solution to this 
problem, aa has been evidenced in our correspondence 
with them. 

It is impossible to print here the full text of this 
nvestigation, done in 1950 and revised for 1951; 
out & copy will be sent on request to those interested. 
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j FUNDAMENTAL PARTICLES 


OIENOE PROGRESS of April (40, No. 158, 198 ; 
1952) contains an interesting and informative 
irticle by Prof. H. 8. W. Massey entitled ""Funda- 
nental Partiolee", the term which 18 applied usually to 
hch entities as electrona, protons, eto. Prof. Massey 
pints out, however, that the quantum theoretical 
lesoription of the physical world is a dualistic one 
a which mechanical phenomena are viewed from 
oth & particle and & wave aspect and that classical 
'hysies 18 the limiting case when A, Planck’s constant, 
ends to zero. It is better, therefore, when describing 
he fundamental nature of matter and radiation to 
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begin with the purely wave description and then, by 
imposing quantization, to lead to the particle aspect. 
t is Prof. Massey's contention that the general 
features and consequences of the application of 
quantum theory to wave flelda can be made clear 
without the use of elaborate mathematica and can 
be appreciated without a detailed knowledge of 
physics, and after reading his admirable article the 
reader will doubtless agree with Prof. Massey. The 
quantized electromagnetic fleld and ita associated 
particles, the photons, are dealt with first, then the 
electron fleld and finally the interaction between the 
two flelds. It is shown that at no stage ia it necessary 
to postulate action at & distance, but that the neceg- 
sary interaction between particles oan be transmitted 
through the electromagnetic fleld vacuum photons. 
Turning next to the subject of the olassifloation of 
the fundamental wave particles, Prof. Massey shows 
that the particles can be loosely separated into three 
categories, which he aptly terms “building stones” 
(electron, proton and neutron), “‘cements’’ (photon 
and pi-meeon) and ‘‘bric-a-brac” (neutrino, mu-, V-, 
tau- and kappa-mesons). The first two categories, as 
their names imply, are involved in the structure of 
matter, but the third, apparently, does not fulfil any 
important role in that respect. The properties of the 
various particles and the relations between them are 
briefly and clearly described, and it is evident that 
their number (now some twenty-four) is far too large 
for them all to be fundamental. Nevertheless, as 
Prof. Massey states, the discovery of new particles is 
still a prominent feature of modern physics, and thus, 
until same new fundamental advance or simplification 
is made on the theoretical side, not only to provide a 
basis for the “bric-a-brac’” but possibly also to 
account for the more complete range of particles yet 
to be explored, the fundamental scheme of Nature 
must remain obscure. 8. WEINTROUB 


DATING: THE LIBYAN DESERT 
SILICA-GLASS 


By Dr. KENNETH P. OAKLEY 
Department of Geology, British Museum (Natural History) 


pcs of natural silica-glass up to 16 lb. in 
weight oocur scattered sparsely in an oval area 
measuring 180 km. north to south and 63 km. from 
east to west, in the Band Sea of the Libyan Desert. 
This remarkable material, which is almost pure 
(97 per cent SiO,), relatively light (ap. gr. 2-21), clear 
and yellowish-green in colour, has the qualities of a 
gemstone. It was discovered by the Egyptian Survey 
Expedition under Mr. P. A. Clayton in 1932, and 
was thoroughly investigated by Dr. L. J. S xad 
who joined & special expedition of the Survey for this 
purpose in 1934. 

The pieces are found in sand-free corridors between 
north-south dune ridges, about 100 m. high and 


2-5 km. & . These corndors or ‘streets’ have a 
rubbly , rather like that of & ‘speedway’ track, 
formed by angular vel and red loamy weathering 


debris overlying Nubian Sandstone. The pieces of 
glass lie on this surface or partly embedded in it. 
Only & few small fragmenta were found below the 
fe ey and none deeper than about 1 metre. All 
the pieces on the surface have been pitted or smoothed 
by sand-blast. The distribution of the glass is patchy 
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pitting is a remnant of a surface which was sand. 
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(ref. 1, see map, p. 434). It was found to lie most 
thickly around tho expedition’s Camp 7 (lat. 25° 
17’ 54” N., long. 25° 84’ 0” E.). -At several places 
there were groups of evidently where large 
lumps had been broken up by man. .Only two small 
fragments were found ie the dune ridges. They 
occurred ın compan; an implement of quartzite 
kad. had. dai) Den carriod them, One piece of 
silica-glass was found 240 km. south by east of the 
main area of distribution, and another piece 225 km. 
to the east-south-east. These, too, had probably been 
transported by man. : 

While undoubtedly ‘natural, the origin of the 
Libyan sili is uncertain. In ite constitution 
it resembles tektites of supposed cosmic origin, 
but these are much smaller. Tektites are usually 
black, although one variety found in Bohemia and 
Moravia and known as moldavite is clear deep green. 
The Libyan silica-giass has also been compared with 
the glass formed the fusion of sand in the heat 
ee e of a great meteorite, for example, 

Waber in Arabia and at Henbury in Oentral Aus- 
ate Reporting the of his expedition, Dr. 
(ref. 2, p. 506) said that he had not been 
ocio ac io Lie gd to ey MEE no 
fragments of meteorites or indications of meteorite 
craters could be found in the area of ite distribution. 
He said: ‘It seamed easier to assume that it had 
simply fallen from the sky”. 

It would be of considerable interest if the time of 
origin or arrival of the mili in the Sand Sea 
could be determined geologically or archsologically. 
Ita restriction to the surface or top layer of a super- 
ficial depostt suggests that it is not of great antiquity 
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from the geological point of view. 
On the o hand, it has clearly 
been there simoe prehistoric 
times. Some of the flakes were 
Submitted to HEgyptologists in 
Cairo, who regarded them as 
“late Neolithic or pre-dynastic”’ 
(ref. 8, p. 504). In spite of a care 
ful search by Dr. Bpenoer &no 
the late Mr. A. Lucas, no objecte 
of gilica-glass could be found ir 
the collections from Tut-ankh- 
Amun's tomb or from any of the 
other dynastic tombe. No pot 
sherds were encountered in the 
silica-glass area, but in the 
neighbourhood of the flaking 
some “crude spear-pointa os 
glas” were found, also some 
quartzite onplementa, ‘‘quern 
stones” and ostrich-shell frag 
mente (ref. 1, pp. 483, 435). 

In the hope of throwing mor 
light on the date of origin o 
silica-glaas in the Sand Sea, al 
the artefacts of this materia 
which Dr. Spencer deposited ir 
the British Museum (Natura 
History) have been re-examined 
together with those of othe 
materials from the same are 
which he brought to d. 

The artefacts coll were 
mainly from workshop sitea m 
the region of Camp 7 in Street B 
and m the uring parti 
of Street A to the west (19 km 
north of Camp 9) and of Street O to the east (west o: 
Camp 10). The material preserved in the Depart 
ments of Mineralogy and Geology in the Britist 
Museum (Natural History) comprises : two biface 
foliate pointe, two small bifacial tools (miniatur 
‘hand-axes’), one atypical core and more than 22* 
flakes and flake-blades of silioa-glams ; one bifsoce 
foliate point and nine flakes and flake-blades o 
quartzite (mlicifled Nubian sandstone); two piece 
of hematite. (These pieces of hematite were 
sumably brought into ares by man. The ac oul 
quernstonea, found, for example, in Street O i 
proximity io quartzrte flakes, were probably for 
grinding hmmatite into red ochre (ref. 4, p. 71). ^ 
typical pair comprised a large flat lower stone o 

y silicifled Nubian sandstone, and a smalle: 
Eee e ee Men 
sandstone, but of much coarser 

All the flaked artefacts are o alssolithto facies 
The flakes of silica-glaas include a few large Clactonoic 


material was 


technique), while several are Levallomoid (that 
struck from pre cores). Many of the 
flakes and lades are Levalloisoid.- Indeed, sin: 


they show faceted striking-platforms in addition t 
evidence of preparation of the face of the core, the; 
may be described with little hesitation as Levalloisian 
In comparing the typology of the oe et 
two materials, ib has to be remembered that 
any flako of silica-glaes would have been kept by th 
investigators, the rougher flakes of quartzite woul 
probebly have been neglected. Moreover, the flakinj 
ties of quartaite and silica-_glass are v different 
high percentage of the flakes of are o 
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e narrow form now called 'flake-blades' (ref. 5, 

91), and include curving spells up to 9 om. long 
of. 8, p. 504). It is noteworthy that the collection 
oludes no true blades (that is, made by the punch- 
chnique) ; nor does it include any microliths. 

The bloc-en-bloc and prepared-core techniques were 
ied in Africa by various cultural groups extending 
rer & long range of time, so that the Clactonoid and 
avalloisoid flakes are not closely diagnostic of the 
re or cultural status of the ailica-glass workshops. 

owever, there are five artefacts in the collection 
yted above, all from Camp 7, and four of them in 
lica-glass, which indicate the Late Palmolithic 
ilture known as Aterian—that is, the bifaced 
late points and the miniature 'hand-axos' (mee 
lustration). The bifoliate pointe are the ‘‘crude 

»ar-points of glass" noted by Dr. Spencer (ref. 1, 
. 438). These figured specimens are now in the 
partment of Geology of the Museum. 
Natural History). 

These artefacta can be closely mat. >d in the 
terian industries which occur in Morocco, Algeria 
ad sparingly farther east, for example, in the 
harga Oasis (ref. 6). The Aterian is based on a 
evalloiso-Mousterian ("Middle' Palmolithic) tradition, 
ad is akin to the Still-Bay industries of the southern 
alf of Africa. It is distinguished by the absence of 
ie true blade elementa which characterize the suc- 
seeding Capsian group of industries. Commonly 

cent or more of the artefacta in an Aterian 
ustry are flake-blades (ref. 5, p. 121). The associa- 
on of bifaced foliate pointes with certain types of 
1and-axes’, including miniature forms, is one of the 
matures of the Aterian industries noted by Miss 
‘aton-Thompson (ref. 5, pp. 91, 97). The type-artefact 
f Aterian culture is the tanged-point, or arrow-head. 
t is regrettable that none is represented in the 
ollection of ailica-glams artefacte which has been 
xamined (but it is perhaps worth recording that one 
f the pointed flake-blades from Camp 7 is accident- 
lly pedunculate and most deceptively simulates the 
orm of a blunted Aterian arrow-head). 

While the only well-defined artefacts in silica-glass 
rom the Sand Sea are almost certainly Aterian, one 
; not justified in concluding that all the flakings in 
his material are of the same age. Some may well be 
‘ounger ; for example, any which are contemporary 
vith the oetrich-shell fi ts and grinding stones 
re probably not older Upper Sebilian (Meso- 
‘thic). But more important from the point of view 
f the present inquiry is the question of whether any 
re older than Aterian. 

Some of the larger flakes of silica-glaas might well 
Early Paleolithic (Acheulean) waste-flakes ; but 
hey could equally well be the primary or ‘q ing’ 
ake of an Aterian industry. Similarly, aishough 
heir proximity to bifaced foliate pointe strongly 
uggesta that they are Aterian, the miniature 'hand- 
xes’ described above might be exceptionally afhall 
(cheulean hand-axes. However, it is true to say that 
lo undoubtedly pre-Aterian artefact in silica-glass 
was been found. 

At a point 24 km. south of Camp 8 in Street D, 
ixty large quartzite hand-axes of Upper Acheulean 
ype were discovered lying on the surface with 
dossy sand-worn faces uppermost (ref. 1, p. 485). A 
ew were deposited in the Cairo Museum; others 
vere left in situ for further investigation. I have 
x&mined one specimen, regarded as typical of the 
Toup. It is a symmetrical biface with Gothic-arch 
ip, true-edged, 21 om. long, 10-5 cm. wide, and 


NATURE 


449 


with maximum thickness of slightly less than 5 cm. 
Associated with these large hand-axes there were 
quartzite waste-flakes. At the same site there were 
scattered pieces of silica-glass, but none appeared to 
have been worked. If Acheulean hunters had 
encountered silica-glass in pieces as large as those 
occurring, for example, in Street O about 10 km. to 
the west-north-west, it seams probable that they 
would have attempted to use it as raw material for 
hand-axes, just as they used the volcanic glass 
(obsidian) at Kariandusi in the Kenya Rift Valley 
(ref. 7, p. 86). The fact that no undoubted Acheulean 
artefacta in silica-glass have been found cannot be 
regarded as proving that this material was absent 
from the region during the period of that culture ; 
for it is possible that such artefacts occur, but have 
not yet been found or recognized. Another possibility 
is that attempts by the Acheuleans to work the 
material into large hand-axes were unsuccessful 
owing to its brittleness and the co uent wastage. 
It must be remembered that large pieces of silica- 
glaas may have been rare even at the time of its 
origin, whereas the supplies of obsidian at Kariandusi 
were probably large enough to allow considerable 
wastage in the manufacture of hand-axes. 

Thus the archseological evidence allows us to go no 
further at present than to conclude that silica-glass 
was present in the Libyan Sand See in Late Palmo- 
lithic (Aterian) times. But it is important to bear in 
mind that the glass was already corroded by sand- 
blast before it was worked into the bifaced pointa. 
It should be noted here that the Acheulean and 
Aterian cultures may have been separated by a 
considerable interval, corresponding to the time when 
the basic Levalloiso-Mousterian culture flourished. 
The Aterian was technologically a derivative of the 
Levalloiso-Mousterian, and is now considered to have 
been broadly contemporary with the 'Aurignacian' 
and Solutrean cultures of Europe—that is to say, it 
has a probable antiquity of between 10,000 and 20,000 


years. 

Several artefacta of natural green glass (moldavite) 
were found in the "Upper Aurignacian’ (Gravettian) 
levels in the loess at Willendorf in Lower Austria 
(ref. 8), and one example, apparently from & Mous- 
terian horizon, in the Gudenus Cave in the same 
region (ref. 9). It is also in ing to note that 
tektites have been found in the Trinil beds of Java, 
which are considered to be of about the same age as 
deposits containing remains of Acheulean culture m 
the west, that ia, Middle Pleistocene (ref. 10). Thus 
the suggestion that Libyan silica-glase, moldavite, 
and other tektites represent ‘glass-meteorites’ which 
reached the earth within a limited period of time 
(ref. 11) at least appears consistent with the rather 
meagre archwological and geological evidence. 

In conclusion, I should like to expres my thanks 
to Dr. L. J. Spencer for the help he has given me in 
the preperation of this article. 
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MISCIBILITY OF LIQUIDS 
INFLUENCED BY RATE OF SHEAR 


By A. SILBERBERG and Pror W. KUHN 
Institute of Physical Chemistry, University of Basle 


or not phase separation will oocar in 
a liquid system is a question of the mutual 
solubilities of ita components. It is usually assumed 
that, if preesure and relative composition are held 
constant, the temperature alone determines these 
solubilities and thereby decides the question of 
demixtion, that ia, the general phase state of the 
system. From experiments which we have i 
1t appears, however, that the assumption of complete 
determination of solubility by temperature ab oon- 
stant preesure and relative composition i 
considerable amendment. Our resulta show that in 
the case of certain demixed liquid-liquid systems the 
maintenance of a fleld of flow (stirring) can affect the 
solubility and thereby the miscibility of the phases 
as profoundly as a change of temperature of, say, 
10° C., or a 1:16-fold dilution. It was found that even 
relatively mild flow conditions suffice to bring about 
complete reversal of phase separation im these 
systems. 

The systems referred to are formed when two 
macromolecular solutes, for example, polystyrene and 
ethyl cellulose, are dissolved in the same solvent, for 
example, benzene. In such cases phase separation sets 


in at very low solute concentrations and the two: 


phases formed contain disproportionate amounts of 
the two solutes. A comprehensive study of such 
systems has been made in particular by Dobry and 
Boyer-Kewenoki. Taking as example the system 
polystyrene — ethyl oellulose ~ benzene used in our 

iments, it 19 found that a solution containing 
only 2-8 per cent total polymer (degree of polymer- 
ization about 1,000) is separated into two phases at 
room temperature. These phases in each contain 
97-98 per-cent benzene, but one is y & solution 
of polystyrene with only a little ethyl cellulose, and 
the other 18 an ethyl cellulose solution with relatively 
little polystyrene. 

The two phases obteined in this manner are similar 
in their behaviour to the phases obtamed when two 
. partially miscible liquide, for example, water and 
amy! alcohol, are mixed together. 

The systems are dependent on temperature and, in 
the icular case of the system polystyrene — ethyl 
cellulose — benzene consdered here, the mutual 
solubility of the phases is increased as the temperature 
is raised. More ethyl cellulose is dissolved by the 
phase rich in polystyrene and more polystyrene by 
the phase rich m ethyl cellulose. The compositions 
of the two phases of the unstirred system therefore 
approach each other as the temperature is increased, 
and for each given overall composition there exista a 
well-defined ‘critical’ solution temperature T, at 
which phase separation just ceases and above which 
the system 18 homogeneous. 


Overall concentration (% w/w) Relative volume of 
Te CO.) phases at 21-7° O. 
Benrene Polystyrene Ethyl Lon T«-10* O. (vol. %) 
calluloss I II 
97:1 114 1:80 817 47 53 


At 22° C. the above system is obviously 10° C. 
below ite critical temperature and is separated into 
two phases. If, however, a velocity gradient of 

q = 200 sec. is maintained in this system (at 22° O.) 
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a homogeneous one-phase solutaon resulte. Ther 
existe, in fact, a quantitative relationahip betwee 
the number of d , AT (°C.), by which the syster 
is below ita oritical solution temperature, and tb 
rate of shear g (sec.-') which can completely revere 
the phase separation at the temperature T,-AT. I 
the case of the particular system investigated by w 


this is: 
q = 20 AT. (a 

In order to illustrate the rates of sheer necessar 
according to (1) to produce & noticeable shift in tb 
critical solution temperature, consider a Couett 
apparatus, that is, a cylindrical drum (say, 5 cm. 1 
diameter), rotating in & concentric cup Ca cm. i 
internal diameter), the in being filled wit 
solution, and assume that the angular speed of rotatio 
of the drum is 1 revolution per second. (These pa» 
tacular dimensions apply to the apparatus used by u: 
It is worth notmg, by the way, that, as the viscosit 
of the solution 18 0-11 pore, laminar flow condition 
prevail up to about g = 270 seo.’.) Such a spee 
which could easily be maintained by hand, would 1 
this case correspond to & rate of shear g = 27 sec. 
and would, according to (1), suffice to change th 
critical solution temperature by 1-3? O. 

The changes observed in this manner are com 
pletely reversible, that ıs, the system separates agai 
(becomes turbid) as soon as the rate of shear drop 
below the valuæ given by (1). The effect of the 
of flow is thus to make the homogeneous syster 
stable at temperatures at which the homogeneov 
system of the same composition, but at regt, is mete 
stable. This means that the free energy of the stirre 
homogeneous system, and with it also the free energ 
of certain of ita components, must be larger than th 
corresponding quantities of the resting, separates 
system at the same temperature. 

The reversal of phase se tion ın & field of flor 
is intrmately connected with the large interfacial are. 
which is created when the separated system is genth 
stirred. An immediate break-up into flne drope take 
place, their final size being determined by the hydro 
dynamics of flow. By smple dimensional analym 
the mean linear dimension r of the dro} 
which can exist in a laminar field of flow of velocit; 
gradient q can be related to the interfacial tension » 
and the viscosity 7 of the surrounding medium. W: 
find : $ 


r — const. |, (2 


where the constant of proportionality is dimension 
leas and of the order of 0-15 in cases where th. 
difference between the viscosity of the drop and the 
viscosity 7 of the surrounding medium is small’. 

If it is assumed that the interfacial tension is lef 
unaffected by the decrease in drop radius, equatio: 
(2) representa the effect of the field of flow on drop 
sizefor all values of g. Our experiments have shows 
that this is true only initially, that 18, at low rate 
of shear, and only up to drop sizes of about 10-* cm 
Further decrease in drop aize is found to result in t: 
rapid decrease of interfacial tension and a complet» 
Teversal of the phase separation. 

Experimentally, we infer the disappearance of th: 
second phase from the disappearance of turbidity 
that is, of optical inhomogeneity in the system. I 
this optical homogeneity had bean produced according 
to (2), that is, by a mere reduction in size of drop 
the rate of shear would, obviously, have 
had to be 1,000 times greater than that required fo 


homogeneous com 
3lume. If this thickness is £ cm. and if there are 
sq. cm. of interfacial area per 1 0.0. of the system, 
wn the interface occupies a fraction fe of the 
tal volume. The interfacial tension may be defined 
3 the free energy necessary to form « o.o. of ‘inter- 
«oœ out of the non-interfacial region of the system. 
he existence of f sq. cm. of interface therefore 
aplies a free energy increase of fo ergs/c.o. relative 
» the state of the system in which f = 0. An iso- 
ermal approach in composition of the two phases 
ould reduce c, and therefore fc, but would at the 
mine time increase the free in the (1 — fe) o.c. 
ot occupied by the mterface. long as f is small 
«@1), the change in composition, which must 
»oompany a& reduction ın fo, will therefore severely 
strict this effect. In our case, « is determined by 
me dimensions of the coiled polymer in solution and 
, thus, of the order 10-* cm. When the size of drop 
is therefore smaller than about 107 am., the inter- 
moial volume, fe, becomes comparable with 1, and an 
i i ing to & reduction in 


t constant rate of sheer, q, this decrease in o brings 
ith it, as secondary effect, a further reduction in 
ze of drop (see (2)), and, due to the increased value 
«ff, a renewed change in composition. Equilibrium 
reached between these tendencies at lower rates of 
ear, but there existe a critical value of g at which 
«eno effecta so reinforce each other that there is & 
xmplete resolution of all differences in composition 
wnd a complete reversal of the phase separation. 

In the above, we have given a somewhat simplified 
eecription. Thus, at constant g and c, there can be 
reduction in f, and therefore of fo, by & solution of 
xne of the dispersed phase m the surrounding 


“ow and that discussed in the ing paragraph, 
mce therefore on closer inspection seen to be non- 

eparable phenomena. t 
It is clear that, as the size of drop, r, becomes 
smperable with e, the deflnition of r, and with 
the concept of capillarity; rapidly lose precision. 
‘he homogenization process at this stage may 
< pictured as a gradual replacement of the non- 
aterfacial  (1l-fe)-regions by the interfacial (f«)- 
ions of the system (the interface will, in general, 
' one phase faster than the other). As 
— 1, the concentration gradient in the interface, 
r energetic reasons, tends to decrease, leading 
tually to the homogeneous solution as the moet 
le state. The use of f and c has here only a 

lio signi Au 

^ We have emphasized the fact that the homogeneous 
tem has & larger free energy than the separated, 
ngtirred system at the same temperature (aa revealed 
‘y spontaneous demixing as soon as stirring is 
mopped). The otherwise unstable homogeneous 
bete is thus maintained at the expense of a con- 
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tinuous degradation of mechanical mto thermal 
energy in the field of flow. The rate at which thermal 
energy is produced under the conditions described by 
equation (1) in a medrum of viscosity 7 = 0-11 poise 
is obviously ng? = 44(AT)* erg/o.c. Beo. On the other 
hand, the time during which a noticeable demixtion 
would take place in the solution is roughly equivalent 
to the time, t, taken by the coiled polymer to diffuse 
a distance, of the order of its end-to-end distance 
(~5 x 10** am.) Remembering that the diffusion 
constant of ths polymer in a medium of this viscosity is 
about 10-* om.i/sec., #=4(5 x 107*)*/107* = 1-25 x 10? 
sec. and the thermal energy produced in this time 
equals 6 x 10- AT)? erg/c.c. This we compare with 
the free energy ired to homogenize 1 o.c. of the 
demixed when it is AT" below T'e Using the 
theory of Boott!, it is easily shown that this energy is 
of the same magnitude, being m the present case 
about 6:2 x 10 AT)* c.0. Tho rate at which 
thermal is prod from mechanical energy 
in the fleld of flow is thus, indeed, sufficient to prevent 
the homogeneous system from demixing. 
From the above it becomes clear that the effects 
observed (ahift im solubility and oritical solution 
temperature) need not be speciflo to systeme with 
macromolecular components, although it can be seen 
why they are particularly large in such cases. 
Fundamentally the same situation arises in all 
liquid-liquid equilibria as well as in the case of 
liquid-vapour transitions and the corresponding 
critical phenomena. [Dec. 6. 
Pop s RAT Fad uer t to quen 
* For further detasHm, see Silberberg, A. and Kuhn, W., J. Polymer 
Soi. (In the prem). 


INFLUENCE OF SUBSTITUENTS 
ON THE MESOMORPHISM OF 
.  p-n-ALKOXYBENZOIC AND 
6-n-ALKOXY 2-NAPHTHOIG ACIDS 


By G. W. GRAY and Prom. BRYNMOR JONES 
University College, Hull 


INOE Reinhitzer's discovery of meaomorphiam in 

1888, a large number of organic compounds 
which show this phenomenon have been prepared 
Their physical appearance and the texture of their 
meso have been extensively studied by Friedel 
and others; but there is at present little or no 
information , concerning the molecular dimensions 
which determine whether a system will show meso- 
morphism, or of the effect of substituents on the 
range and character of the mesophases. Vorländer! 
diacumed the significance of certain structural 
features, and Bernal and Crowfoot". attempted to 
indicate the types of structure which would lead to 
the formation of nematic and smectic phases. Wey- 
gand a ‘al’ made a systematic pur of certain 
homologous series of alkaxyanils, azo- and azoxy- 
eompounds.  Neverthelees, all that can be said is 
that to show mesomorphism an organic molecule 
must either be predammantly one-dimensional or 
rod. a8 in p-azoxyanisole, or saucer-shaped, 
as in choleateryl esters, thus allowing the close 
pecking in both the crystallme and mesomorphio 
states. In no series, hitherto, has the influance of 
substituenta been systematically studied. 
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In an attempt to enlarge existing knowledge 
regarding the molecular dimensions which would 
appear to be necessary for meeomorphism to oocur, 
an examination was recently made of the relative 
importance of length to breadth, or flat-area, in such 
molecules as the 4:1-, 5:1-, 0:2- and 7:2-n- 
alkoxynaphthoio acids‘. Here, only the 6-n-alkoxy- 
2-naphthoic acids are meeomorphio. This nvestigation 
has now been followed by a study of the influence of 
substituents, particularly of the halogens, in the 
8-position of p-n-alkoxybenzoio acids and in the 
b-position of 6-n-alkoxy-2-naphthoic acids. 


x 
rof S008 290 
qn 


(1) 


In the benzoic acids the effect of substituents is 
very marked. Introduction of the large bromine 
atom eliminates the mesomorphiam completely. With 
chlorine and fluorme the mesophases permst, but 
their length is reduced, and their appearance im the 
series delayed. Thus, even with & fluorine atom, the 
nematic phase, which first ap in the unsub- 
stituted acids m 3n Dro pore benzoic acid, is not 
found until the hydrocarbon chain is lengthened to 
octyl, in 3-fluoro-4-n-octyloxybenzoio acid. More- 
over, in the unsubstituted acids a maximum phase- 
length of 57° is found m p-n-decyloxybenzoic acid**. 
In the ftuoro-gubetituted acid the maximum phase- 
length is reduced to 16°, and in the chloro-acids it iè 
only 4-5. Both maxima are ‘found in the n- 
oetyloxybenzoio acids. Some of the data are sum- 
marized in Table 1 ; the alkyl groupe used were CH, 
to Cu Hay CuHap C4 H5; and OH. 

In view of these resulta, the absence of meso- 
morphism in 3 : 5-diohloro-4-n-alkoxy- and in 3-nitro- 
4-n-alkoxy- benzoic acids is not surprising. 

A substituent in the alko hthoio acid (type II) 
affects ita breadth (looked at the lme of axis 
of the OR and COOH groups) lees it does in the 
benzoic acid; even with a chlorine atom in the 
5-position, the molecule is only a little broader than 
the parent acid. As & result, the decrease in the 
mesomorphism 1s far leas marked than in the benxoic 
acids and, in all but the first members, mesomorphism 
persiste throughout the chloro-, bromo- and iodo- 
alkoxynaphbthoic acids. The influence of a nitro-group 
is much more striking, since ita aize and its polar 
character will probably affect orientation in the melt. 
The first eight acids in this series show no meso- 
morphism, a short nematic phase appears in 
S-nitro-6-n-nonyloxy-2-naphthoic acid. By contrast, 


a nematic phase is found in the unsubetitute 
6-alkoxy-2-naphthoio acids in the 6-methaxy-acie 
and the maximum phase-l in the first tweh 
members is 40? in 6-n-hexy. -2-naphthoic &oie 
The influence of increasing group size on the mege 
morphism is shown in Table 2. 

A particularly interesting feature of these resul 
is the appearance of the smectic phase. In tl 
chloro-acids, it emerges when E is hexyl, wit 
bromine as substituent when R is heptyl, and wit 
iodine when F is octyl. Thus, as the size of tl 
halogen atom increases, this phase appears pre 

ively later in the series. 

It might have been expected that the appearanc 
of the nematic phase would be affected smilarl: 
That is, since & nematic phase is found with iodir 
and bromine as substituents in the butoxy- am 
propoxy- acids respectively, it t be found in tl 
chloro-seriea in the ethoxy-acid. Actually, tl 
lengths of the phases in 5-bromo-6--propory-: 
naphthoio acid and in 5-iodo-6-n-butoxy-2-naphtho 
acid are Bo short that they cannot be measured F 
normal methods (they persist for lees than 0-1° 
Moreover, the melting pointe of the ethoxynaphtho 
acids are much higher than those of the propor, 
acida, and it is therefore not surprising that so aho 
& phase is not found in 5-chloro-6-ethoxy-2-naphtho 
acid with its high melting point of 264°. 

When the alkyl group contains twelve or mo 
carbon atoms, the effect of an increase in the size 
the substituent, particularly of the halogen, is not » 
marked, and the halogeno-stearyloxynaphthoic aoit 
become identical m their mesomorphic behaviour. 








45° 
8° 





These compounds are the first extended series 
substituted meeomorphio substances to be examin, 
in detail. The gradual decrease in meeomorphism; 
the naphthoic acids as the size of the substituent 
increased, together with ite elimination in the benx 
acids, are noteworthy. 

A fuller account of this work will be publish 
later. [Feb. 21. 
1 Vorl&nder, Trans. Farad. Soc, 800 (1083). 

1 Bernal and Crowfoot, Trans. Fered Soc., 1082 (1033) 
Weygand and Gebiet, J. prali. Chem., 1F1, 215 (1088), Ber. t: 


^ Gray and Brynmor Jones, Nature, 167, 83 (1051). 
* Brynmor Jones, J. Chem. Sos., 1874 (1935). 
* Bennett and Brynmor Jones, J. Chem. Soo, 420 (1939). 
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LETTERS TO THE EDITORS 


The Editors do not hold themssloes responsible 
for opinions expressed by their correspondents. 
No notice is taken of anonymous communications 


E Region during the Solar Eclipse of 
February 25, 1952 


Doerma an eclipse of the sun, changes in the 
lectron density (N) in an ionospheric layer of 
Jhapman type may be represented by the relation : 

SN = g—a'N, (1) 


dt 


m which g is rate of production of eleotrong and a’ is 
dfectrve recombination coefficient. If the ionizing 
adiation were emitted uniformly from all perte of 
she disk, g would be proportional to the fraction (4s) 





(1) Change In J = gja cow x during calculated from B-region 
moasirement. (2) Ifference between J from A-re measure- 
ments intensity distributian of coronal line 5 A. 


of the disk unobecured by the moon. Observations 
nade at optical frequencies show that the disk radia- 
uon is not uniformly distributed. tly, if 
we assume that the ionizing radiation has a similar 
jistribution, it is necessary to represent q during an 
»olipse by two terms denoting the intensity of the 
radiation coming from the uniform (441,) and non- 
iniform (I,) components respectively. Thus: 


q = K copy (AI, + 14), (2) 
where K is a constant and y is zenith angle of sun. 
Substituting this in equation (1), we can write : 


r 1 [1dN , an]. 
S [Alot m aur tt J). (3) 
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On the right, oos y is known, and N and dN/dé can 
be deduced from the changes in H-region critical 
frequency (foH#) during the eclipse. Hence the 
values of J calculated from ionospheric meesure- 
ments can be compared with those obtained by 
inserting different values of I, and I, in the left of 
equation (3). 

Measurements of foE were made at intervals of four 
minutes at Khartoum during the total solar eclipse 
of February 25, 1952. The standard deviation of the 
error in measuring fo was about 0:01 Mo./a. and, 
since special precautions were taken to ensure 
accurate timi the maximum error in caloulating 
dN/dt is probably about + 10 cent. J has bean 
computed for several values of a’, and the experi- 
mental points are shown in Fig. 1 with the computed 
values for a uniformly radiating diak. J has been 
plotted as a function of A, since the slope of the line 
through the points is then proportional to Z, (equa- 
tion 8). 

The obeervations imply that the uni- 
form (Jo) and non-uniform (J,) com- 
ponents have magnitudes: J, = 200 x 
10° cm. *; Js = 00 x 10° cm.*. Part of 
the non-uniform component ıs divided 
about equally between the east and weat 
limbs of the sun, smoe a sharp fall m J 
occurred just after first contact and a 
similar rise preceded fourth contact. It 
also seems probable that J did not fall 
to zero during totality. 

These conclusions are consistent with 
the distribution of intensity over the disk 
of the green coronal line, information on 
which has been obtained through the 
courtesy of M. L. d’Azambuja, of the 
Paris Observatory at Meudon. The differ- 
ence between the value of J calculated 
from the coronal date, assuming an ex- 
tension to 1:04 solar diameters, and from 
the H-region measurements, assuming 
a’ = 2-6 x 10° cm.® geo."!, ia shown in 
Fig. 2. The main discrepancy appears 
abruptly just after totality, and suggests 
the existence of an intense source of 
ionizing radiation near the west limb of 
the sun which cannot be accounted for in 
terms of the solar data available at 
present. If J w not.allowed to becomo 
negative just before totahty, the muni- 
mum posable value of « is 1-5 x 10> 
cm.* geo.1. This would imply that J 
rose from 0 just before, to 73 + 10* 
am.’ just after, totality, and also that 
28 per cent of all the ionizing radiation 
was emitted from 0-4 per cent of the disk area. 
On these grounds & somewhat higher value of a’ may 
be de iris at least near totality. 

A account of these and other ionospheric 
measurements made during the eclipse will appear 
elsewhere. The work descri above was carried out 
as part of the programme of the Radio Research 
Board and this note vel ase by permission of the 
Depertment of Scientific and Industrial Research. 


C. M. MINNIS 


Radio Research Station, 
Ditton Park, 
Slough, Bucks. 
July 19. 
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Observation of a -Meson 


ANOTHER example! of a t-meson has been found, 
on an Ilford G6 plate, 1,200 microns thick, exposed 
on Mount Rosa (4,550 m. above sea-level) surrounded 
by an aluminium absorber 5 om. thick. 

The t-particle enters the emulsion from the 
almost horizontally, and, after travelling for about 
8,000 microns, decays at rest into three particlea, with 
track, a, b and o (Bee photograph). The first two of 
these go into the glas after 2,600 and 2,000 microns 
in the emulsion respectively ; the third, c, 18 much 
shorter and goee into the air after 100 miorona. 

The three tracks, a, b, o, are sufficiently long to 
allow accurate measurements of the projected angles 
between them and of their dips. We find the follow- 
. ing: dip of a = — 29°; dip of b = — 36°; dip of 

o = + 49°; angle ab = 115° 30’; angle ao = 114° 
30’. With these values one can verify that the three 
tracks are coplanar within + 1? and lie in a plane 
molmed about 51° to the plane of the emulsion. The 
true angles are: angle ab = 91); angle ac = 127°. 

Accurate measurements by grain counting have 
been carried out on the first two tracks, a and b, and 
leas accurate ones on the third, o. The values obtained 
are: 68-5 + 1-9, 49 + 1:8, and 37 + 4-8 grains per 
100 microns respectively. These values have been 
referred to the ionization versus range relation experi- 
mentally determined for p-mesons of the same part 
of the plate. In this way, we have found that the 
number of grains of the three tracks, a, b, o, are the 
same as those of u-meeons at distances of 4-8 mm., 
10-3 mm. and 17:5 mm. from the end of tbeir range. 
If we suppose that’ the three tracks are due to x- 
meeans, we obtain in this way for their enermes the 
following values: for a, 17:4 + 0-7 MeV.; for b, 
27.8 + 1:2 MeV.; and for c, 37 +5 MeV. The 
independent measurements. of the mean angle of 
scattering for the first two tracks a and b, which 
ive S, = 0-08? + 0-16? and & = 0-47? + 0-18°, are 
airly consistent with the previous assumption. 

Assuming that the total momentum of the three 
particles is rero, and that all three of them are 
x-mesons, one can easily calculate with the preceding 
data the mass of the t-meson. Giving moet weight 
to the grain-counting measurements, and assuming 
alternatively as exact the determinations relating to 
track a or to track b, we obtain the following resulte : 


Korro Arar IN MIV 








In estimating the probable error, we have taken 
into account not only the errors in the gram counting 
and the measurement of the angles but also the lack 
of precision on the value of the thickness of the 
emulmon and the errors in the masa of the r-meeon 
(274 + 2 m). 

. The greet length of the track of the «meson itself 
in the emulsion allows us to make two direct and 
independent measurements of its mass, based on the 
le of scattering and range and on the ionization 
range relations. x 

For the first, we have divided the track in parte of 
1 mm. and have measured the angle of scattering for 
each of them, and hence the energy (for a low-energy 
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track one can obtain directly the energy from the p 


value without knowing the mass). The energ 
versus range relation is found to be: 

500 1 
mm — m uv PN UPEP Nep 


The corresponding mass of the particle ia 046 + 140 t, 

For the second, the gap/range relation fde th 
t-particle has been plotted and compared with gap 
range relations for protons and j.-meeons; in thi 
way a value for the mass of 095 + 150 m, has beeu 
found. As a mean value fram the two direct measure 
ments we can take 970 + 100 m,, in fair agreemen 
with the preceding determination. 

The accuracy in the determination of the data o 
two of the diamtegration tracks, a and b, enable 
us to teat, by means of the conservation of momen 
tum, whether the event conmdered can be inter 

reted satisfacto only by assuming that the thros 
Pisin I ion are due to m-mesons, or whethe. 
alternative modes of decay, including one or more 
p-mesons, are possible. We have therefore calculated 


. assuming as exact the experimental values of th: 


energy relating to track a, the values of the energy 
for the other two tracks in accordance with ‘th 
conservation of momentum, in all the poasibk 
cases. We obtain in this way the following eight 
possibilities : 


Korro HWERGY IX MEY. 


e b Es E, BE RE E, 
thearetion] experimental 
mA pee 
x x x 171 178 11:6 27:3 37 
x x K 17-1 278 40-7 27°38 28-4 
x s, x 17:1 33-7 416 21-3 37 
x n M 171 38-7 49-7 11:8 28 £ 
"m x x 13 6 178 27-0 27°83 sa 
Mo.x a -18 6 ae 335 17.5 ?8 $ 
r1 H x 13-0 6 270 21:3 37 
Li M Li 136 12-5 33-6 31-3 28-4 


We see that the only cases in which there 1s com- 
lode Duci for the three tracks between theoret- 
ical experimental values within the experimental 
errors are the first and the last; that is, either iJ 
the three tracks are all r-mesons, or if they are 

p-mesons. Bn ie aes ito ou eua) 
of the three tracks would be 08:8 MeV., and that 
would give for the mass of the t-meson the valu 
706 m4, which is well outaide the probable error ER | 
the direct determination of mass of 970 + 100 m, 
We think, therefore, that our analyms grves direct 
evidence that the three decay producta of the «-meeon 
are all x-mesons, even without reference to preceding 
similar events, in which the nuclear interaction! or 
the direct measurement! of the mass of one of the 
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condaries has already given evidence that at least 
16 of them was & x-megon. 

It 18 interesting to observe that our detailed analysis 
f the event was made posmble by the fact that rt 
k place in a very thick emulsion; for the great 
iclination of the plane of the n-mesons to the plane 
€ the emulsion would not otherwise have allowed 
1e tracks to be suffimently long for that purpose. 
We wish to acknowledge the help of the Brussels 
coup and especially of Prof. G. Occhialini in develop- 
«g the plate. The event was discovered by Mr. M. 
woco. 


stituto di Fisica dell Università, 
Padova. 
July 4. 
ro Oemerini, Fowler, Muirhead, Powell and Bitson, Netwre, 163, 
82 (1949). 


Wardig, PA. Aag., 41, 405 (1950). 
‘owler, Menon, Powell and Rochat, Pal. Mag. 49, 1040 (1961). 


Detection of S Waves in the Earth's 
Inner Core 


A THEORETIOAL calculation by one of us! shows 
ast, if the earth’s inner core haa a rigidity comparable 
uth ita incompreeeibility, then the semmic phase 
KJKP would, on present available knowledge, be 
wet likely to be detected over & of epicentral 
stance A given by 130? « A -Ç 155°, the expected 
rgy and amplitude in this phase being about 0-04 
ad 0-2, respectively, of that in the companion phase 
KIKP. The phase PKJKP appears, therefore, to 
> on the border of observability and, 1f the solidity 
' the inner core is to be established, it becomes 
aportant to mvestigate the practical question of 
stecting & phase of such low amplitude. 
The difficulty of the process of detection has been 
iarply focused by work of one of us (T. N. B.-G.), 
ho has searched for the phase PKJKP over the 
ies of seismograms recorded at the Riverview 
ollege Observatory from 1909 to the present day. 
he work, details of which are to be published else- 
here, shows that, of the whole series, there were 
ily seventeen shocks for which A was in the above 
nge and for which the amplitude of P” was greater 
an or equal to 4 u. Of these seventeen shocks, A was 
»proxmaately in the 142°-145° in ten cases, and 
)ere was a fair probability that the observed P" re- 
ted to a branch other than PKIKP. Of the remain- 
g seven shocks, one had P' amplitudes of 6 p, two of 
u and four of 4u. In the case of P’ amplitude 6p 
A = 183°), there were microseiams of amplitude 
Q near the theoretical arrival-time of PKJ. and 
impulse was obeerved. In one of the cases of P” 
iplitude 5 p, microseisms were significant, and in the 
iher the seiamogram was changed at the expected 
KJKP arrival-tume. In the cases of P’ amplitude 
, there were movements near the expected arrival- 
e of PEJKP of amplitudes greater than or equal 
: those of P”; the mzoe of these amplitudes means 
ot they must be attributed to other causes. 
The “International Seismological Summary” is of 
nited value in the search for PK JEP aa it does not 
cord amplitudes. A search was made over a section 
‘the “Summary”, and, while & limited number of 
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recorded impulses were found to with the 
travel-tume of PK JEP, it was not p le statistically 


to make any inference. 

The main point which emerges from this investiga- 
tion 1s the relatively small number of records from 
which the existence of the phase PKJKP w likely 
to be substantiated. It appears that, unless a record 
is traced far inland where microseiams are negligible, 
a perdu ite for observation of PKJEP is that 
the PKIKP amplitude should be at least about 20 u. 
Not one of the Riverview seismograms over & period 
of more than forty years both conforms to this 
criterion and has the value of A in the correct range. 
The important question as to whether the earth’s 
inner core is solid can therefore not be decided in 
this way, unless many routine observatory workers 
would be willing to record significant onsets (prefer- 
ably on vertical component seismograms) within 
20-30 seo. (say) on either side of the expected arrival- 
time? of PK JKP, whenever the PEIKP amplitude 
reaches 20p. The first of the signatormes to this 
letter would appreciate it if details of such recordings 
could be transmitted to him. It appears that the 
beet to consider are 180° < A < 142°, 145° < 
A «« 165? (for 142? < A « 145°, it ıs diffloult to 
estimate the amplitude of PKIKP). 

It may be remarked that in the large earthquako 
of November 25, 1941 (p = 37.5? N., A = 18-5° W.), 
the P’ amplitude at Riverview was 74 u, while ampli- 
tudes of 11 and 16 were recorded on the vertical 
component, respectively 2 sec. before and 11 sec. 
after the expected arrival-time of PKJKP. Tho 
value of A for this earth e is 171°, for which tho 
calculated amplitude of PKJEP is only 0-03 times 
that of PKIKP. The theoretical amplitude calcula- 
tions could be in appreciable error if the region F 
of the 2 differs seriously fram the simple modol 
assumed in the calculations, so that the onsets 
recorded at Riverview in the case of this earthquake 
could just possibly be significant in relation to 
PRIKP. It ıs suggested that the records of this 
earthquake might well be examined at observatorics 
within the ranges of distance mentioned in tho 
previous paragraph. 

K. E. BULLEN 
University of Sydney, 
New South Wales. 
T. N. BUBRKE-(üAFFNEY 
Riverview College Obeervatory, 
New South Wales. 
June 8. 


1 Bulan, K. E., Mon, Not. Roy. Ast. Soc, Geophys. Gupp., 6, 163 (1981). 

* Bullen ‚K. E., Mon. Not. Roy. Ast. Soe, Geophys. Swpp., 6,126 (1950). 

* Bullen, K. B, ‘Intoduotion to the Theory of Belmology", 200 
(O&mb. Uny. Press, 1947). 
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Silver Films and Dielectric Multiple 
Films in Interferometry 


Tax work on multi-layer dielectric films as described 
recently by A. H. Jarrett and H. v. Klüber! is of 
interest in two respecte: the reflectivities reported 
are rather higher than those found by other workers, 
and the successful use with étalons shows that these 
films must have a considerable degree of uniformity. 
But the comparison of the relative marits of these 
films and silver films for use with Fabry-Perot inter- 
ferometers is very misleading. Jarrett and v. Kluber 
do not mention recent publications on the resolving 
power of silvered étalons and the reflectivity of 
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evaporated silver layers*. If the measurements pub- 
lished in these papers are taken into account, it is 
apparent that multilayer coatings are not superior, 
in the range of wave-lengths over which they have 
Pee to evaporated silver films of good 
quality. 

The value & = 0-90 does not represent the “useful 
upper limit” of the reflectivity of silver layers (as is 
stated by Jarrett). The direct measurements made 
with new layers by Kubn and Wilson show that, 
for a transmissivity of 0-02, the reflectivity varies from 
0-97 to 0-96, and the absorption from 0:01 to 0-02 
over the range of wave- from 6800 to 5200 A. 
The performance of these silver layers is thus slightly 
superior to that of Jarrett’s multilayer coating, which 
was found to have a reflectivity of 0-97 and an 

ion of 0-02 in this region. The reflectivity end 
absorption of silver films three weeks old are about 
the same as for multilayer fllms. Towards shorter 
wave-lengtha the efficiency of both silver and dielectria 
films decreases, but not eno quantitative data for 
the latter are available to allow comparison. 

wo epos ra ee dc diss a ee 
with ons, since the limiting factor to the resolving 
power is the accuracy of working of the surfaces of 
the plates. With plates of good quality, the errors 
are not substantially smaller than 1/50 fringe; and 
since & reflectivity of 0-05 produces fringes with a 
width of 1/60 of an order, there is little to be gamed 
by using layers denser than that i to produce 
this reflectivity. The width of the fri of the line 
5436 is estimated by v. Kluber to be 1/34 order, 
equivalent to a reflectivity of 0:91. The measured 
width of fringes produced with silver layers was 1/39 
order, for filma with a transmissivity of 0-04. These 
fringes were thus narrower than those produced by 
the multilayer coating, but in both instances the 
fringe-width was probably substantially increased by 
imperfection in the surfacing of the plates. 

Judged on the basis of existing experimental date, 
multilayer films offer the advantage of a very slight 

in in intensity in the range of lower reflectivities, 
below about 0-9. This should make tham useful a8 
étalon coatings for ial purposes; if they could 
be made to operate for violet and ultra-violet light, 
they might gain considerable importance in spectro- 
seopic interferometry. 

D. A. Jackson 

28 Fitzwilliam Square, 

Dublin. 


K. Kusw 
Olarendon Laboratory, 
Oxford. 
June 2. 


1 Nature, 169, 790 (1052). Xu Rr Release x 
* Ja Ji D. and 5 
V RUM E and Wicd, B. A. Pree, Phys. Boc, 
B, €8, 745 (1050), and references given there. _ 


Tux silver films reported by D. A. Jackson and 
K. Kuhn are very efficent; conaiderably more so 
than those quoted by previous workers'. 

In this connexion, I wish to state that I have 
recently produced silver films ing & reflectivity 
of 04 cent and an absorption coefficient as low as 
0-03 for à = 5461 A., so giving an efficiency similar 
to that recorded by Kuhn and Wilson! for an aged 
silver film at 5200 A. Extreme care was exercised 
with regard to the cleanliness of all the surfaces in 
the vacuum vessel. 
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From & graph in the same paper, for an aged silve 
film at 5200 A., one concludes that R = 0-97 fo 
T = 0-005, that is, 4 = 0-025. These values ma, 
be compared with those for the multilayer coating 
which were the subject of a previous communication® 











Cate Maures aie eee HANA eee ee 


The multilayer coatings were measured during tb 
two days following their production. 

Smoe the underlymg motive for pursuing the mult 
layer investigations was to obtain as large a tran 
parency (+ in the table) as poemble for the étalo 
compatible with a small fringe half-width—ea featu» 
of supreme importance for phenomena, such as sols 
flares, etc., of limited duration—the conclusion fro» 
the above is that the m yer coatings poaseas th 
greater y for the lower reflectivity citedi 
but for the hi value the freshly prepared silve 
films of Kuhn and Wilson appear their equal. : 
must be stressed, however, that the multilayer cha 
acteristics were not obtained immediately aft 
deposition. 

The comments in the foregoing corresponden. 
appertaining to the poesibilities of multilayer coatm 
for the blue end of the spectrum would depend c 
suitable dielectrics being obtained exhibiting litt 
absorption in this region ; rino hide, for exampl 
has an absorption band‘ at 8650 


A. H. JARRETT 


August 5 
Umgang Fo que mop, Tan Se 
O.N.R.B. sur Les Optiques dea Lames Minces Bolid: 


. Mamde, Avril 1049, p. 151. Y 
* Knhn, H., and Wilson, B.A., Proc. Phys. Soc, B, 68, 745 (1060). 
* Jarrett, A. H., and von Kluber, H., Netwre, 180, 790 (1962). 
* Abelhs, F., Remis d'Opisque, 88, No. 1, 23 (1049). 


Russell Effect on Evaporated Metal Films 


Iw 1897, Russell! discovered that freshly abradk 
metal surfaces produce an image on photograpb 
plates and that hydrogen peroxide 
responsible for this action. Although a conside 
able amount of work was done on this subject’ 
the first decade of this century, the only more 

lication is a paper by Churchill! Work in 
ical i i Research Laboratories 
Thorntonhall confirms that hydrogen peroxide 
produced whenever fresh surfaces of certain mete 
isd oie to to Mitina puesta Con Whe 
for example, aluminium, magnesium, ni or zn 
is cut under water, measurable quantities of hydr 
peroxide are produced’. 
E Recanily, we have found that evaporated films : 
metals, when exposed to the action of oxygen ar 
water vapour, are capable of producing an image c 
photographic plates. Before briefly describing tl 
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<permmental procedure used, it is necessary to stato 
eat no satisfactory explanation of the cause of the 
uell effect has so far been advanced. In our view, 
is caused by the availability of free electrons on 
wehly exposed metal surfaces, aa recently described 
y Kramer*. The following reactions then lead to 
1e formation of hydrogen peroxide : 


e + Ht -OH +H’ -OH +H’ + (:OH)- (1) 
E’ + O, > HO, (2) 
IO', + H,O + H40, + ‘OH. (8) 
he hydroxyl radicals disappear either through 
+ ‘OH > (: OH)- (4) or 2.0H. €&ird bed H,O.. (5) 
The experimental investigation of the Russell 
fect with evaporated films was carried out 
1 the following manner. Using a conventional 
vaporator, metal was evaporated in vacuo on to a 


lass slide fixed on a small carriage. After evapora- 
on, and without breaking the vacuum, the i 


a8 allowed to slide into a light-tight box holding a 


ioroughly outgassed Ilford ‘half-tone’ plate. Air 
onteining & certain quantity of water vapour was 
dmitted to the evaporator. After 24 hr. the plate 
as removed and developed by a standard eoe duro. 
he optical density of the plate was measured by 
wens of a photometer. 
The experimental results show that, at a given 
stio of water vapour to oxygen, the optical density 
creases at first with the morease in air pressure. 
t higher air pressures the density becomes independ- 
it of the pressure. This is illustrated in the accom- 
anying graph, which shows the results obtained 
ith an evaporated film of aluminium, using air 
mtaining 1:8 per cent by volume water vapour. 
mplete results of the investigation wil be 
lished elsewhere. 
L. GRUNBERG 
K. H. R. WnarauT 


Lubrication Division, 
Mechanical i ing Research Organization 
Jppartment of Scientific and Industrial Research), 
{ Thorntonhall, Glasgow. 
March 24. 


usel, W. J., Proc. 5 8L 424 (1 H 102 (1808) ; 
64, 409 (1809) ; Fa, hs Crede) eo st0 Coes) xn 
hurehll J. R., Trans. Hlectrochem, Soc., 78, 341 (1939). 
Tunberg, L. (to be published). 

cramer, J., “Der Motalleche Zustand” ( 1950); Z. Phys., 
1895, 730 (1049); 188, 589 (1960); IBO, 34 (1961). 
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Adaptive Mechanisms of Buffaloes to 
Amblent Temperature 


ANIMALS of diverse origin vary widely m their 
capacity to withstand severe climatio conditions. 
Breed differences in the response to high external 
tem and humidity were demonstrated by 
Rhoad!. Buffaloes have a lower level of respiration- 
rate, body-temperature and pulse-rate than cattle’. 
Under shade, they have a better cooling mechanism 
than cows, as has been shown in India’. The black- 
pigmented skin assista the absorption of infra-red 
rays with a subsequent rise in body-temperature‘, 
while in thin-skinned animals heat penetrates easily, 
resulting in over-heating of the body and interference 
with efficient elimination of heat’. Shedding of hair 
in cattle is a seasonal phenomenon’. 

Six non-pregnant buffalo cows (eight years old) 
were kept in open stable during 7-10 a.m., exposed 
to direct sunlight for two hours starting at 10 a.m., 
and then removed to shade until 2 p.m. Respiration- 
tate, body-temperature and pulse-rate were recorded 
every ten minutes at intervals from 7 to 8 a.m. and 
fram 10 a.m. to 2 p.m. The fluctuation in the three 
items were measured and expressed as deviations 
from the normal deviation’. Atm io temperature 
(which ranged from 23.5? to 43-0" 0.) and relative 
humidity (which ranged from 40 to 79 per cent) 
were recorded throughout the experiment. i 
of hair,. colour of hide, and thickness of akin 
(measured at shoulder) were carried out on fifty 
buffaloes. 

No noticeable variations were observed in respira- 
tion-rate, body-tamperature and pulse-rate between 
7 and 8 a.m. in the shade. Soon after exposure to 
sunlight, both respiration-rate and body-temperature 
began to rise. The increase in pulse-rate during the 
first hour of exposure fluctuated. During the second 
hour of exposure, the respiration-rate increased to 4 
smaller extent than during the first hour. The 
increase in both body-temperature and rate 
was nearly double the increase occurring during the 
first hour. When the animals were removed to 
shade, there was a sudden decline in respiration-rate. 
This decline occurred after & latent period, of ten 
minutes for body-temperature and forty minutes for 
pulse-rate. The percentage of increase in respiration- 
rate, body-temperature and pulse-rate during the 
two hours of to sun was followed by a 
similar decrease at the end of the first hour of shade. 
The relative decrease in body-temperature was 
greater than in iration-rate and pulse-rate during 
the second hour of shade. 

Newly born buffalo calves have long dense hair 
of brownish steel-grey colour. As the animals grow 
older, the density of the hair becomes leas. Shedding 
usually takes place at the age of three years. Preg- 
nancy and lactation hasten shedding of hair. Shedding 
of hair occurs at the end of spring and at the beginning 
of summer months. The pigmentation of the buffalo 
akin varies from black to steel-grey. When the 
animals are kept in close confinement, the skin loses 
ita pigmentation and becames reddish-white. Tho 

i tation is regained after removal to direct sun- 
ight. The skin of the buffalo is flexible and its 
thickness varies with age (see accompanying table). 
The brisket skin in the buffaloes is well developed, 


Thickness of buffalo akin (mm.) 
Calves 1-2 yr. 2-8 yr. Mature 


Skin - 
4:4740°4904 5400-70 5 4840 1004 0 01 1-447 
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and on exposure skin secretions are usually noticed 
between the fore-limbe as well as between the hind- 
limbs around the udder. 

Respiration-rate in the buffalo increases on ex- 
posure to hot conditions whereas the rise in body- 
temperature ıs delayed. When removed from sun- 
a ee shade, the respiration-rate was also first 

It would seem that the respiratory tract 
is the first means of dissipating heat accumulated in 
the animals. As the respiratory movements cannot 
cope with the extre elmmination of heat from the body. 
the pulse-rate 18 increased reflexly, but after a latent 
period. The increase in pulse-rate may be regarded 
as an attempt to stimulate the peripheral circula- 
tion and so helps heat loss through increasmg sali- 
vation and skin secretions. Further investigation is 
needed to clear up the mechanism of peripheral cir- 
culation &s affected by ambient heat. After one hour 
of shade, the buffaloes were able to lose almost all 
the heat gained at the time of exposure. The time 
required for eliminating extra heat through exposure 
needs investigation also. 

The adaptive mechanism of the buffalo to hot 
humid climates is characteristic to the breed. The 
black-pigmented hide absorbs the infra-red rays of 
solar radiation and thus limita the animal’s adapt- 
ability to exposure to sunlight. Such does 
not occur under either wild or domesticated con- 
ditions. In the shade, however, the black coloration 
aids heat dissipation. The thick akin of the buffalo 
may prevent heating of the body from hot air and 
by raciation from the sun or hot ground. Hence we 


Relative fluctuations from normal deviation 
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believe that although the buffalo is surviving in ho 
rones, where humidity is high, shade and coolin 
systems are needed for the animal's comfort. 

This work, which is stil in progresa, has bee 
carried out at the Animal Breeding Research Station 
Cairo. Thanks are due to Mr. M. Ibrahim for stat 

A. L. BADRELDIN 
M. A. Guany 
Faculty of Agriculture, 
Fouad I University, 
Cairo. 
June 19. 
'Rhoad, A. O., J. Agri. Sa., 88, 36 (1036). 
' Badraldin, A L Oloufa, M M., Asker, A. A, and G M. A 
Univ, Factlty of Agri, Bull. Ko. 4 (1084). 
. and Kehar, N. D, J Amm. So, 10, 1079 (1061). 
O, J. Agric. So, 89, 2, 204 (1919) 
C., Farming (S. Afries), 1%, 373 (1940). 
H., Bast Afric. Agric. J., 11, 181 (1046). 
Snedecor, G. W., ''Btatiiloa] Methods" (Iowa, 1040) 


Photoperlodic Behaviour of 
Hibiscus sabdariffa, L.N.P.5 


, Hibiscus sabdariffa, L., ia one of the most importan 

fibre planta of India, commonly known as rosell 
fibre. There are several well-known varieties!. Th 
plante can be grown on all typee of soils, and henc 
the economic possibilities are considerable. - 
study of photoperiodic effects was undertaken m Ma 
1951, since the strain was found to grow best whe 
sown during May-June. 

For a study of the photoperiod» 
effecta of the plant, seeds obtaine 
through the courtesy of the India 
Agricultural Research Institut 
New Delhi, were sown in earther 
ware pots of 13-in. diameter in 
circle equidistant from the rim an 
the centre of the pot on May 2 
By May 25, the cotyledons wei 
unfolded and the plants were read 
for treatment. There were fo: 
planta per pot and three pote px 
treatment, so that twelve plans 
were taken for each treatmen 
Light periods ranged from eigt 
hours to sixteen hours; for ugl 
periods longer than normal, adc 
itional illumination was provide 
from an electric bulb (100 candle 
power) at a distance of 1 m., wh: 
for the shorter light periods tl 
planta were taken inside a venti 
ated dark chamber for the re 
quired period before dusk and w 
brought back to the field 

The resulte are given in t 
accompanying table as the mean » 
the readings for twelve planta pe 
treatment. Flowering time denote 





fo sunlight 


0 12 4 6 8 10 1212 
, 10-12 a.m. 

40* O. (10-11 a.m.) 

43* C. (11-12 am.) 


, body temperature ; 


12 4 
7-8 a.m. 
Air tamperature 23-5° 0. 
* —----, Respiration-rate ; 


Relative fluctuations of body-tem 
gun and shade, under normal 








ture, respiraiion-rate and pulse-rate of buffaloes in 
-8 a m.) and experimental (10 a.m.-2 p m:) periods 


the tme taken for the initi&tionw 
the first visible flower-bud, 
fruiting time, the appearance of tl 


12-2 pm first visible fruit. In addition, tl 
30° C. total height of the plant an 
<.. pülse-rate the circumference at the base « 


the stem on the flowering day we: 
noted separately for each plant. 
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Mean basal 
Pogo e circumference Mean Mean 
aiment | at of stem at fruiting 
m om. -flowering in tame in time in 
em. days days z 
8 hr. 93-8 2 984 87:5 92 
0 hr. 71:38 2 125 69 26 75 
2 hr. 210-7 41 126 131 
4 hr. 240 783 416 141 160 
6 hr. 235-008 5 28 154 102 
Zontral 235.7 50 122 127 
- 
"he daily hght er of the normal plante rose 
dually from 18 hr. 20 min. on May 25 to 13 hr. 


min. on June 22 and again fell gradually to 12 hr. 
nin. &t the time of flowering. 
‘t is evident that H. sabdariffa, L.N.P.b, has a 
y definite photoperiodic response and is a short- 
7 plant flowering fifty-three days earlier than the 
itrol under the short-light period of 10 hr. At 
w., however, there is an average delay of nineteen 
ys from those at 10 hr. At longer photoperiods 
wering is delayed. The earlmess of flowering 18 
y marked at 10 hr. while & conspicuous delay 
murs among the 14- and 16-hr. groupe. Bolhuis’ 
ted and Ergle e£ al.? confirmed the fact that flower- 
rin H. sabdart Tur DAC adage, erp 
the length of day. The behaviour of A. sabdariffa, 
N.P.5, appears to be similar. 
My thanks are due to Dr. J. C. Sen Gupta for his 
-ereat in the work. 
SuarTBA TALUKDAR 
Botanical Laboratory, 
Presidency College, 
Calcutta. 
July 7. 
evant aña Howard, Memoir Dept. Agric. Ind., Bot, Series 4, 0 
ohus, G. G., Lexdboww, 16, 404 (1940). 
rgle æ al, J. Amer. Soo. Agron., 87, Ko. 2 (1045). 
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Effects of Preliminary Treatment on the 

subsequent Variation in the Resistance of, 

Lemna minor to the Phytotoxic Action of 
2:4 Dichlorophenoxyacetic Acid 


DunriwG a study of the inter-relationshipa between 
tht intensity, temperature and the biological effects 
' 2 : 4 dichlorophenoxyacetic acid, it was found m 
e case of Lemna minor (duckweed) that when the 
incentration of the growth regulator m the external 
ater culture solution was sufficiently high to kill 
ime of the fronds at the end of three days exposure, 
ion the mortahty moreased with decreasing light 
tensity over the range of continuous illumination 
0-180 ft. candles. 1t was further observed that, 
hereas the degree of toxicity was depend- 
it on the light intensity received by the fronds prior 
|) treatment with the dichlorophenoxyacetic acid 
jre-treatment period’), yet similar variations in the 
i during the following short ‘treatment 
riod’ of three days had no effect. 
Since the ratio of area to weight was mcreased 
low levels of light, it was at first thought that this 
proportion of surface was associated with a 
ter uptake of the toxicant. However, as the 
uot of the area—weight ratio and the concentra- 
on required to produce & 50 per cent mortality (the 
a.D. 50’ determined by probit analysis) was not 
stant this explanation seems unlikely. Further- 
iore, when fronds in the pre-treatment period were 
‘cated with low and non-lethal concentrations of 
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dichlorophenoxyacetic acid, although the area to 
weight ratio was little affected, the concentrations 
required to grve & 60 per cent kill in the following 
treatment period were greatly increased. ‘Thus, while 
without mitial pre-treatment the required conoentra- 
tion of the acid was 81 p.p.m., it rose to 91, 116 and 
193 p.p.m. after the fronds had been exposed 
respectively to 2-5, 10 and 40 p.p.m. in the previous 
twenty-four hours. 

The next step was to determine whether this 
increased resistance induced by the pre-treatment was 
a specific effect. Aocordmgly, experiments were 
carried out in which fronds in the initial period were 
placed for twenty-four hours in low concentrations 
of & number of other compounds—for example, 
2-methyl-4-chlorophenoxyacetic acid, 2:4 dinitro-o- 
eresol and cupric sulphate. In each case, such an 
initial treatment moreased the resistance to dichloro- 
phenoxyacetic acid in the treatment period. For 
example, pre-treatment with dmitro-o-creeo! at 0:5 
p-p-m. demanded a rise from 83 to 148 p.p.m. in 
the concentration of the phenoxyacetic acid needed 
to bring about the standard 50 per cent mortality. 

When in the pre-treatment period the time of 
exposure to 40 p.p.m. dichlorophenoxyacetic acid 
was varied from 0-75 to 48 hours it was found that 
the induced increase in resistance to the same oom- 
pound reached a maximum and steady value at the 
end of 3 hr. but that treatment for as httle as 
0-75 hr. had a significant effect. It is not poesible 
to rule out enzyme adaptation as an explanation for 
the resulta of this experiment, since even within the 
short periods recorded many ‘generations’ of an 
enzyme may have taken place. However, on this 
basis, it is difficult to account for the common effect 
of different compounds on the subsequent response 
of L. msnor to dichlorophenoxyacetic acid. 

The resulta will be reported more fully and dis- 
cussed in greater detail elsewhere. The techniques 
of the Lemna culture and the methods of probit 
analysis have been previously described’. 

B. CO. RoBERTSON-ÜUNINGHAXE 
G. E. BLACKMAN 
Department of Agriculture, 
University of Oxford. 
Aug. 5. 
1 Blackman, G. E., J. Exp. Bot, 8, 1 (1962) 
1 Bampford, M. R., J. Exp. Bot, 8 28 (1952) 


^8 B. W, Roberts, H. A., and Blackman, G. B,J Erp Bot., 
3, (1962). 


Neurospora following a Volcanic Eruption 


EarLy in 1951, Mount Lamington in New Guinea 
erupted violently, and the resulting shower of hot 
ashea which followed the explosion devastated many 
mules of the countryside, causing severe damage and 
loea of life. Very soon after the eruption, Mr. G. A. 
Taylor, volcanologist stationed in New Guinea, 
visited the area, and in the course of his investiga- 
tions found large patches of & pink fungus which he 
collected and sent for identifioation. The fungus 
was readily isolated and proved to be a heterothallic 
d pave of Neurospora, which has been provisionally 
identified as N. crassa (Shear and D ). The genus 
Neurospora is well known as a troublesome pest of 
bakeries and mmilar high-temperature situations. 
The ascospores of this genus do not germinate readily 
unless subjected for a brief period to high tempera- 
tures (for example, ] hr. at 60° C.). Ite cocurrenco, 
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therefore, in the Mount Lamington area, while not 
oe ee eee ee 
pe of the invasion of an unusual eoologi 
niche. 
ALAR BURGES 
BARBARA CHALMERS 
Boteny Sohool, University of Sydney. 
July 7. 


Occurrence of Putrescine in 
Potasslum-deflcient Barley : 


Tas identification of primary effects of potassrum 
in plant cells has proved to be one of the moet 
elusive problems in mmeral nutrition. Many wide- 
spréad physiological disturbances accompanying 
potassium deficiency are well known, i in the 
flelds of nitrogen and carbohydrate metaboliam ; but 
the immediate causes of the characteristic (yet vari- 
able) leaf symptoms and the premature death of 
foliage have been almost entirely a matter for specula- 
tion. This communication w intended to direct 
attention to the fact that in barley, at least, putrescine 
is produced and accumulated under certain conditions 
of potassium deficiency, and that some of the observed 
symptoms may well be directly attributable to its 
presence. 

A qualitatrve investigation, by means of paper 
chromatography, into the free ninhydrin- i 
compounds im barley leaves (F. J. Richards and 
E. Berner, in the press) revealed the frequent occur- 
rence there of an unidentified basic substance. It 
was found in more than trace amounts only in 
potassium-deficient plante, and only in such of those 
as had not been supplied with either sodium or 
rubidium. Any of these alkali metals appeared to 
suppreæ ita accumulation. Where it did occur it 
was present from an early age, moreasing in quantity 
as the external symptoms of deficiency became acute. 

In order to isolate and identify the substance, a 
large quantity of potassium-deficient barley was 
grown in 1951. Green lamine, moribund leaves 
and stems from this material all contained the com- 

und; imdeed, on chromatograms from the moribund 
eaves it provided the most intense of all the nin- 
hydrin spots. The substance was first isolated from 
the other ninhydrin- ing compounds preeent in. 
75 per cent alcoholic extracta by elution on columns 
of Permutit' special sulphonated polystyrene reain ; 
after passing hydrochlorio acid and ammonium 
hydroxide through the charged columns the substance 
was removed by means of 0:2 M ammonium car- 
bongte. The eluate was partially evaporated to 
remove the ammonia, acidified with hydrochloric acid 
and evaporated to dryness. The readue was then 
steam-distilled from a soda solution, acidified and 
evaporated nearly to eas; & little ethanol was 
added and the ce thrown down with acetone. 
It was finally re-distilled and re-precipitated. 

The isolated substance was indistingushable fram 
putrescine, whether in the form of hydrochloride, 
platinichloride or picrate ; chromatographically, too, 
it behaved exactly like putrescine. The identification 
was confirmed by the production of identical X-ray 
powder photographs from the isolated substance and 
from putrescine hydrochloride; thanks are due to 
the Pedology Department of Rothamsted Experi- 
mental Station for taking these photographs. 

The concentration of putrescine in the moribund 
potassium-deficient leaves is quite high, the yield 
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indicating that the content of the free base 
have been at least 0-15-0-2 per cent dry wei 
No estimate af the content in green leaves has 
been made, but is, of course, lower than this. 

imi work involving feedmg putrescil 
through the partially out leaves of high-potaamiu 
plants has revealed toxic effecte whioh ba el 
resemblances to some of the symptoms found 
potassium-deficient barley. Chlorophyll diss 
in patches and death soon follows. This may occ! 
even on tillers remote from the one receiving tj 

trecine directly, distal perte of the leaves thi 

i especially affected. The toxic symptan 
induced by the free base, however, differ somewh. 
from those developed when the hydrochloride 
supplied. 

It is hoped that experiments in progress may thrc 
some light on the origin of the amine (ornithine wou 
seem to be the most likely precursor, but is nli 
normally detectable in barley leaf extracts), ar 
whether or not it is also produced, but metabolix 
immediately, in the presence of alkali metals. 

` F. J. RIOHARDB 
` R. G. COLEMAN 
Research Institute of Plant Physiology, 
Imperial College of Science and Technology, 
London, 8.W.7. July 11. 





Determination of Creatinine 

CREATININE is commonly determined in biologic. 
fluids by various modifications of the Jaffe reactioj 
The method is recognized as being non-specific an 
must be applied with caution unless there is a lari 
exceas of creatinine present over interfering su 
stances. The spearficity of the method has bee 
greatly improved by Miller and Dubos. i 


cant. This may be due to the bicolorimetrio natu 
of the determination; the orange-red oolour being 
mixture of the red of the coloured creatinine comple 
and the yellow of unchanged picric acid. So far as 
known, it has not been e clear that anomalic 
may also occur at low concentrations of creatinin 

As the accompanying graph shows, it has bee 
found that if the absorption spectrum of the creatinir 
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iplex (against a picric acid compensator) is plotted 
Ufferent concentrations of creatinme, not only does 
x. vary, but so also does (1 per cent, 1 cm.). 
Tost clinical methods recommend that the colour 
duced in this reaction should be reed using & 
-mų filter. An explicit reason for this can now be 
xn, for the absorption curves become closely 
vergent at a wave-length of about 515 my. 

‘he findings indicate that the reaction postulated 
Greenwald*, in which one molecule of picric acid 
aid to react with one molecule of creatinine to 
duce a tautomeric (enolic) form of creatinine 
rate, cannot be as simple as considered hitherto. 


R. J. GARNER 
Biochemistry Department, 
iveraity, Liverpool 3. April 2. 
ler, B. F., and Dubos, B, J. Biol. Chem., 181, 457 (1987). 
ers, J. H., J. Biel. Chew., 148, 179 (1042). 
venwald, L, J. Amer. Chom. Sec., 47, 1148 (1025). 


iolation of Il : 12-Benzfluoranthene from 
a Coal Tar Fraction 


| RECENT description by Kruber and Oberkobusch! 
ihe isolation from & coal tar pi fraction of an 
dentified hydrocarbon C, (m.p. 216°C.) 
mpta me to record the isolation fram a correspond- 
coal tar fraction of a hydrocarbon which possesses 
ilar properties and which has been identified as 
:12-benzfluoranthene (I). The substance was 
ained from a fraction (b.p. 200—270? O./5 mm.) 
duced by high-efficiency fractionation of the 
tral portion of a distillate obtamed during the 
duction of pitch coke. By crystallizing the soft 
nous fraction from ether, & yellow solid was 
ained which was purified by the crystallization 
L subsequent decomposition of ite 1:8: 5-tri- 
‘benzene derivative. The pure hydrocarbon 
stallized from benzene as very pale yellow needles, 
» 216-217° C. It bad & molecular formula of 
H,,, and its ultra-violet abeorption was 
atical with that published for 11: 12-benzfluor- 
hene’, 


S 8 


"he D of the hydrocarbon was confirmed 
comparison with & synthetic specimen of 11: 12- 
zfluoranthene prepared according to the method 
cribed by Orchin aad 1, The following 

i n were &lso 


ves of the coal tar h 

tical with the corresponding complexes formed 
the synthetic h bon: unstable picrate 
d needles, m.p. 107-108? C.), 1:3: 6-trinitro- 
irene derivative (golden-yellow needles, m.p. 
182? 0., 2:4: 7-trinitrofluorenone derivative 

red microcrystals, m.p. 253-254° O.). 
dation of both the synthetio and ooal tar 
bons with potasaium dichromate in acetic 
d yielded a quinone which, after purifloation by 
omatography on activated alumina, crystallized 
bright id needles, m.p. 230-237? C. Analytical 
ires were in agreement with the formula C,,H ,,O,. 
rbher oxidation produced naphthalic anhydride, 
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indicating that the quinone has the structure (II), 
assigned to it by Moureu, Chovin and Rivoal. 

A complete account of the investigation of the 
pitch-coking distillate will be published at a later 
date. 

A. B. HARRIS 
Coal Tar Research Association, 
Gomersal, Nr. Leeds. 


tö, 438 (1952). 
* Orohin, ML, and Heggel, L., J. Amer. Chom. Soo., 73, 436 (19061). 
tm., France, 


Sugar Components of Blood and Urinary 
Glycoproteins: Confirmation of the 
Presence of Fucose by a New Reaction 


Durma the course of & systematic study of the 
carbohydrate constituents of some glycoproteins of 
human and animal origin, a number of unexpected 
component sugars have been separated by paper 
chromatography. In particular, the presence of 
fucose has been definitely demonstrated in human 
serum mucoprotem and in normal human urinary 
proteins. 

Serum mucoprotein was prepared by the method 
of Weumer ei al.. To prepare the urinary protein, 
normal urine was dialysed and concentrated to one- 
fifth of its original volume at room temperature and 
reduced pressure. Six volumes of A added 
A uiie a the proteins. An examination of this 

ial by paper strip electrophoresis showed the 
ce of albumin, a; a, and B globulins, these 
tter in rather low concentration. 

The gl tains were hydrolysed with 2N 
sulphuric acid for 8 hr. at 100? C. in sealed tubes. 
The hydrolysates were neutralized to pH 4-5 with 
barium hydroxide and the clear filtrate concentrated 
to a suitable volume. Aliquots were then chromato- 
graphed using pyridine/amyl alcohol/water, phenol/ 
water for8 per cent ammonia, or butanol/ethanol/water 
as solvent systems. The chromatograms were sprayed 
with p-anisidine hydrochloride in butanol’. Mannose, 
galactose, and & hexosamine were found, correspond- 
mg to the results obtained by Werner and Odin? for 
ox seromucoid. The hexosamine was identifled as 
glucosamine‘ and some of it is present in the native 
protein as the N-acetylated derivative. A faster 
moving component was invariably present on tho 
chromatograms, however. It was found to have an 
Ep value corresponding to that of fucose in all the 
solvent systems used. The intensity of the spot 
relative to the other sugar componenta was greater 
in the urinary material than in the serum muoo- 
protein. 

In order to confirm the identity of this sugar, 
advantage was taken of the fact that periodate 
oxidizes methylpentoses to formic acid and acetalde- 
hyde, whereas simple aldoses and ketoses are oxidized 
to formic acid and formaldehyde’. Aoetaldehyde can 
be readily detected by the Rimini reaction’ with 

iperazine and ni ide, the full scope and 
imitations of which be described elsewhere’. This 
test can be applied to paper chromatograms, which 
are sprayed with 2:5 per cent aqueous sodium mete- 
periodate. The oxidation 18 allowed to proceed for 
ten minutes and then the Rimini reagent is applied. 
This reagent must be prepared immediately before 
use by mixing 7 per cent aqueous sodium nitro- 
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pruaside (1 vol.) with a saturated ethanolic solution 
of pi ine (3 vol) and methanolic 1 per cent 
ethylene glycol (4 vol.) An intense blue spot slowly 
develops, ın the presence of not less than 10 pgm. 
methyl pentose. The component in the hydrolysate 
believed to be fucoee gave a strongly poative reaction 
in this test. 

2-Deoxy sugars and the amino-acid threonine also 
give a blue colour under these conditions, but they 
can be from the methylpentose by 
comparison of Ry values and other reactions. 

The presence of fucose in human blood-group 
substances has been shown by Bray and Btacey?* 
and in human cervical mucus by Werner and 
Bergman’. Whether serum and urinary glycoproteins 
have any direct relationship with the blood-group 
substances, or whether fucose will be found together 
with other neutral sugars in other body tissues, is now 
being investigated. 

DETRDRE M. WALDRON 


Cancer Research Laboratories, ; 
Department of Pathology, 


Medical School, 
Birmingham 15. 
March 31. 
1 Weumer, J. W. and Winger, BR. J., J. Biol. Chem., 
Worse bel (iso). 
H 


(1960 
3 werner, I, and Odin, L, Uppsala Lak. For. 1/9, 69 (1049). 
* Waldron, D. AL, Proc. Bioahem. Soc., 49, Trill (1051) 
* Nioolet, B. H., and Shinn, L- A., J Amer. Chom. Soc, 68, 1456 (1011). 
' Rimini, H., Chem. Feni., 11, 277 (1808). 
1 Ráward, J. T., and Waldron, D M, J. Chem. Soo (In the press). 
Broohem. J, 40, 124 (10910). 


Slow Combustion of Cyclopropane 


We have investigated the glow thermal oxidation 
of cyclopropane by the static method between 380° 
and 480° C. and at partial preasures of the reactants 
between 50 and 400 mm. The productes are mamly 
carbon monoxide and water, with small amounts of 
carbon dioxide and formaldehyde, and the course 
of the reaction can readily be followed by pressure 
measurements. ‘There is & period of negligible 
preasure change followed by rapid acceleration to a 
maximum rate, during which Ap « exp(pt), where 
t is the-time from the beginning of the reaction and e 
a constant. Thus, as is the case for nearly all other 
hydrocarbons and their simple derivatives, the oxida- 
tion can be explained in & general fashion as & chain 
reaction with degenerate branching’. 

The temperature-range over which the rate is 
measurable overlapa the lower limit of the so-called 
‘high-temperature region for alow hydrocarbon com- 
bustion, which is given’ as approximately 400° C. 
It has been suggested’ that the kinetics of the 'high- 
temperature’ oxidation (for example, of methane, 
ethane, ethylene and propane above 390° C.) closely 
follow that of methane, for which the maximum rate 
of the reaction is d peser by the expression 
p(max) œ [CH,]*.[0,].P, where P is the total pressure 
of the mixture‘. Using cyclopropane, however, while 
Day and Pease’ found that, as with methane, no cool 
flames are observed, the dependence of p(max) on the 
partial of the reactants resembles more 
closely that exhibited by oxidations in the ‘low- 
temperature’ region (200°-300° C.), characterized by 
a very marked variation of, p(max) with hy iso bot 
concentration but little or no variation with oxygen 
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or total pressure’. Thus, at any temperature th 
ig & range of ‘low’ oxygen partial pressure wit 
which p(max) œ p(C,H,).p(O,), and a range of ‘hi, 
oxygen partial PERO. where o(max) œ »p'(Cjl 
and independent of p(O,). The latter dependence 
in qualitative agreement with the results of th 
experiments reported by Day and Pease’ for + 
oxidation at 370? C. The change of dependence usua 
takes place over & fairly small pressure range, & 
this ‘oritical partial preasure of oxygen’ acid 
greatly on increasing p p(O,H,) or the tem 

In other words, at ‘high’ p(Q,), ‘low’ p(O 

lower tem the latter sae a 
served, whereas at ‘low’ p(O,), ‘high’ p(C,H,) and 
higher temperatures the former dependence 

observed. However, in no circumstances does * 
addition of nitrogen affect p(max) or the induoct: 
period. 

In the ‘low-temperature’ region a change fm 
dependence to independenoe of p(max) on p(O,), 
this is increased at a constent value of the hyd 
carbon pressure, has been reported for the oxidat: 
of several hydrocarbons"’. But it has hitherto be 
generally agreed that in the 'high-temperatou 
region p(max) is always strongly dependent on 1 
oxygen concentration. 

The variation of.p(max) wrth temperature has be 
investigated at high and low oxygen pressures. 
both cases the Arrhenius plotas are straight lines w 
some curvature at the high- or low-temperature e 
respectively. The overall activation energies for à 
two regions of different dependence of p(max) 
concentration, as calculated e the slopes of 4 
straight portions, are the same (~ 35 kgm.cal./mol 
and the curvatures dppear to be due to alteration 
dependence wrth the temperature. It 1s possible tb 
some of the curved Arrhenius plota which have be 
reported by other workers! for gaseous oxidatic 
are due to this cause. 

It may be suggested that the kinetic results 
ported here are due to the structure of the oyec 
propane molecule, which has been the subject 
some controversy’. However, the molecule mi 
presumably contain CH, groups, irrespective of t 
type of bond between the carbon atoms. Thus t 
work may be considered to cast some doubt on ! 
view that hydrocarbon oxidations in the two te 
perature-ranges are kinetically very distinct; a 
in fact, it 1s possible that p(max) would be inc 
pendent of oxygen concentration at any temperata 
at which slow combustion can occur, if & high enou 
partial pressure of oxygen were used. 

Further work is in progress and it is hoped 
publish fuller details of the investigation in due cour 

We wish to thank the Anglo-I. .nian Oil Compa 
for a grant. 
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_ has increased by about 50 per cent. 
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DISTRIBUTION OF RESEARCH 
EFFORT IN BRITAIN 


IVE years ago, the Federation of British Indus- 
tries published a statistical survey of scientific 
and technical research in British industry, based on 
an inquiry conducted during 1945-46 by its Indus- 
trial Research Committee. That survey was of 
particular interest as providing a forecast of the 
demands of British industry for research workers and 
technologists. Since then, we have had the reports 
from sub-committees of the Technical Personnel 
Committee of the Ministry of Labour and National 
Service, and a comprehensive report on chemical 
industry from the Association of British Chemical 
Manufacturers, as well as relevant reporte from 
‘produqtivity teams’, such as that on industry and 
the universities, of the Anglo-American Oounci! on 
Productivity, and & report on scientific man-power 
from the Advisory Council on Bcientiflo Policy. 
The second survey of the Industrial Research 
Committee of the Federation, based on the year 
ended on or before March 31, 1951, which has now 
been published*, is thus of interest, leas in relation 
to the man-power attuation than from the point of 
view of the balance of the national research effort in 
general, and particularly in relation to developmant 
and industrial efficiency and produotivrty, on wuch 
such stress has been laid since the first survey 
appeared. Although a further five hundred copies of 
the questionnaire were circulated to industrial firms, 
& much amaller proportion of replies waa received ; 
and the 801 replies which were sufficiently detailed 
for analyms obviously represent too small a sample 


-for sound or really authoritative deductions. These 


801 firms were spending during 1950-51 the sum of 
£23,770,000 on research and development. If they 
are as representative a sample as the 420 firms of 
the earler survey, the expenditure of which was 
£21,815,000, it might be inferred that expenditure 
On the other 
hand, an analysis of the expenditure of 107 firms 
common to both surveys suggests an increase of 
100 per cent, and allowing for the difficulties in 
making an accurate estimate, the increase over 1946, 
on an expenditure basis, is probably somewhere 
between 50 and 100 per cent. On the assumption 
that the latest survey is as representative aa the first, 
the total annual expenditure by industry on research 
and development within ita own establishments 
could be put as between £45 millions and £60 
millions. 

This cannot, however, be assumed to represent & 
proportionate increase in research effort. Inflation in 
the past five years has reduced the value of the 
pound by a fifth, and the cost of equipment and 
salary-levels have both increased. From the point of 
view of research effort, this expenditure should be 
assessed first against corresponding expenditure in 
other fields, and secondly, against the numbers of 
qualified staf employed m research and development. 

* Research in the Britwh Industry: a ou of 

ear 


ustrial Research Pp. 19. 
tish Industries, 1052.) 1s. 34. 
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On the first criterion, it should be noted that the 
survey excluded firms which reported a research and 
development expenditure of less than £2,000 per 
annum. The smaller firms, however, still represent 
the bulk of the industrial unita of Great Britain : less 
than one per cent of our industrial unrte employ more 
than 500 people each ; some 92 per cent employ lesa 
than 50, and it is these smaller firms that constitute 
the major problam in securing the more widespread 
and affective utilization of scientific knowledge in 
production. To some extent their research needs are 
met by the research associations, which like the 
nationalized industries are excluded from the survey. 
The expenditure of the forty-two research aasociations 
during 1950-51 was £8-4 millions, of which £2-15 
millions was contributed by mdustry, as against £1 
million by the twenty-six research associations of 
1945-46, in which was ineluded £570,000 from 
industry. 

It is not easy to get a clear picture of the dis- 
tribution of the research effort of Great Britain as 
between industry, government establishments and 
the universities. In the House of Lords debate on 
June 11, the Lord President of the Counail put State 
expenditure on civil research at £10 millions a year, 
apart from that motuded in the £18 millions provided 
for the universities. Besides £5-5 milions on the 
Department of Scientific and Industrial Research and 
the research associations, this £16 millions includes 
£1-5 millions on medical research and £3 millions on 
agricultural research ; and in the same debate Lord 
Waverley put the total expenditure on industrial 
research in the great firms and in the Department of 
Scientific and Industrial Research at not leas than 
£50 millions a year. Excltudmg research on nuclear 
physios, current expenditure on fundamental research 
m the United Kmgdom was put by the ‘productivity 
team’ on the universities and industry at-not more 
than £1-5 millions, compared with some £30 millions 
expended in the same way in the United States. 

These estimates are presumably based in part on 
the £141 millions for research and development in 
the Civil Estimates for 1951-52; for 1952-53 the 
corresponding figure is £161,433,349. But it is 
difficult to obtam an adequate breakdown of this 
figure or of the £650 millions for production and 
research in the defence estimates for 1952-53 (an 
inorease of £250 millions on 1951-62). The 1952-53 
Civil Estimates includes the sum of £13,803,500 on 
research and development in the Navy estimates and 
£1,350,000 for Colonial Development and Welfare 
Research Schemes, but not that part of the £25 
millions for universities and colleges which goes on 
research. It inoludee nearly £2 millions for the 
Medical Research Council, £1 million for the Agri- 
cultural Research Council and a further £1:9 millions 
for research and development work under the 
Ministry of Agriculture and Fisheries, as well as 
some £650,000 for the Department of Agriculture for 
Sootland. Just over £1 million goes to the Ministry 
of Works. The major item, however, is £128,308,000 
for the Ministry of Supply—an increase of £18 millions 
on the oorrespondmg vote last year. Of this, 
£52,750,000 is for research and development work 
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carried out by industry or extra-mural work by t 
universities, while £7,896,380 is accounted for by t 
civilian steff of the Research and Developme 
Division and £483,484 by that of the Directorate 
Soientiflo Research and Technical Division. 

Although details of the stejif employed in t 
various directorates and divisions of this Minist 
are included in the Civil Estimates, it is not easy 
gain & clear picture of the research effort for whi 
it is responsible in terms either of money or staff. J 
complicated character is apparent from what b 
already been said, and in his highly critical comme 
on June 12 Lord Falmouth stated that the Minist 
employed & staff of 1,051 scientific offloera, 1,04 
assistant  scientiflo officers and 1,444 technic 
assistants. The civilian staff of its Research ax 
Development Division alone numbers 14,449, with 
further 2,800 in the Directorates of Atomic Energ 
of Guided Weapons and Electronics, of Scents 
Research and Technical Development, the Olu 
Scientist and the Chemical Inspectorate. 

With all allowance for the value to mdustry 
work done in this Department, the government sta: 
employed on research and development in this we 
look considerable when placed alongmde the 3,7* 
employed by the Department of Scientific a: 
Industrial Research, or even the 31,000 perso 
estimated by the Federation of British Industries 
engaged full time by the 301 firms on research a 
development work. Of these, about 8,500 poasess 
university degree or equivalent qualification. B 
the survey attempts no estimate of the number 
persons employed full-time in industry as a whole « 
research and development. "The earlier survey pi 
this at roughly 45,000, of whom about 10,000 we 
qualified scientific men or technologists. An analys 
of the qualified staiT of some 254 firms as at 1046 a 
1950 indicates an increase of about 50 per cent, a1 
while there is evidence of & slight general mcrease 
the ratio of unqualifled to qualified staff, it wou' 
appear from this survey that the number of qualific 
scientific men and technologists employed by industa 
on research and development is unlikely to exce 
15,000 in & staff of perhaps 65,000 to 70,000. 

Among this qualifled staff, chemists are still tl 
most numerous; but their 38 per cent is now fo 
lowed closely by engineers (85 per cent), physicis 
coming third with 11 per cent, compared with 4 
388 and 10 per cent, respectively, in 1046. In the 
254 firms the number of chemists employed increase 
from 2,357 to 2,045, of engineers from 1,455 to 2,6£ 
and of physicists from 844 to 2,857. The number): 
biologiste was 182 in place of 02, of mathematici 
115 compared with 61, and metallurgists 416 in p 
of 203. Expenditure per unit of qualified staff vari 
from a little more than £2,000 in heavy electric 
engineering to^more than £4,000 for glass and f 
textiles, compared with £1,600 to £2,300 in 1 
The ratio of unqualified to qualifled staff 
fluctuates considerably, varying from about 2 
gles and in the scientific instruments and heav 
electrical engineering groups to 5 2 in light electric 
engineering, but generally shows a alight upwar 
trend. 
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The total floor space of the research and develop- 
ient departments of 249 firms has increased by 
4 per cent smoe 1046 and is approximately 1,000 
j. ft. per qualified membor of staff. Research and 
evelopment expenditure expressed as a percentage 
f turnover varied oonsiderably in the industrial 
coups analysed, being as little as & half per cent in 
»xtilee, the ferrous metals, and the food, drink and 
ybacco group and as much as five per cent for light 
Icctrical engineering and scientific instruments. The 
gure of 2 4 per cent for the chemicals group com- 
area with that of 3 per cent for Imperial Chemical 
ndustries, Ltd., in 1950 given by Bir Wallace Akers 
) the International Symposium on the Organization 
f Scientific and Industrial Research. 

On the evidence of this survey, the research and 
evelopment effort of British industry 1s unlikely to 
uve increased by more than 50 per oent since 1948, 
nd the upper estimate of about £60 millions con- 
rasta with Dr. Vagtborg’s estimate of an expenditure 
n research of 600 million dollars by American 
idustry, or 2,000 million dollars if development work 
s included ; Lord Hall, in the debate on June 11, 
[uoted a figure for 1951 of £900 millions. This 
omparison, moreover, ignores the question whether 
he research effort is wisely directed at the right 
argets, and whether the best use is made of tech- 
tological and scientific man-power, so that it is not 
vasted on tasks that oould be equally well performed 
ry clerical, administrative or less highly trained 
echnical staff. 

Such questions, however, are all-important in 
‘onsidering the distribution of the research effort of 
3ntain, and particularly the proportion that is 
arncd out directly or indirectly under the auspices 
of the State, a point Lord Falmouth was inclined to 
»verlook in his criticiam of the Ministry of Supply. 
Jy &nd lerge, however, the expansion of research and 
levelopment in British industry lags behind that of 
ther countries, and as Sir Henry Tizard maintained 
n his Messel Memorial Lecture at Aberdeen on 
luly 9, ite dependence on the State is increasing. 

The survey made by the Federation of British 
mdustries is purely factual: no attempt is made to 
liscover or discuss the causes of the trends revealed. 
.t is the more useful, therefore, to examine the survey 
n the light of some of the replies received to question- 
aires sent out by the Parliamentary and Scientiflo 
"ommittee to various affliated scientific institutions 

d research organizations, as well as to the directors 
f research of some major industrial firms, in con- 

xjon with the debate in the House of Lords on June 

end 12. A number of the replies confirmed the 
ew expressed in that debate and elsewhere that the 
ck of a sufficient number of trained scientiflo men 
nd technologists, particularly on boards of direotors, 
an important factor in delaying the application of 
resulta in industry. This deficiency is bemg 

dually remedied, and the discussions on higher 
eohnologioel education have focused & fair amount 
xf attention on it; though in this connexion and 
;xartieularly while the shortage of certain categories 
of seientifle men porsista, more attention could well 
»e given to the most effective use of the time of such 
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men. The ratios of qualified to non-qualified etait 
quoted in the Federation of British Industries survey 
appear to justify one comment by the Parliamentary 
and Scientific Committee that more use could bo 
meade of leas highly qualified staff on duties which do 
not really demand the expert knowledge, for example, 
of a trained chemist. 

Much emphasis was laid in the replica to the 
Parliamentary and Scientiflo Committee's inquiry on 
the obstacles to development presented by the present 
fiscal policy in regard to plant obsolescence, and by 
the long delays experienced in obtaming delivery of 
plant or equipment, licences for plant extensions and 
other capital projects, as well as to the danger that 
rapidly mountmg costa of re-equipment and plant 
alteration are tending to involve capital expenditure 
beyond the resources of a small company. Such 
factors, which are & direct result of Government 
policy, tend to overshadow the conservatism of the 
British manufacturer and consumer. Sir Henry 
Tizard was right to appeal for a greater spirit of 
adventure on the part of mdustry; but British ın- 
dustry will also be grateful for his outspoken refer- 
ence to the way in which taxation policy discourages 
industrial adventure. The point is one which the 
Parliamentary and Scientific Committee might take 
up strongly. 4 

Apert from the shortage of qualified scientific men 
and technologists, particularly of engineers, chemists, 
physicists, metallurgists, chemical engmeera and 
physical chemists, replies to the Parliamentary and 
Scientific Committee’s inquiry suggested that the 
rapid application of scientific knowledge m industry 
18 being hindered not only by the absence of sufficient 
numbers of those able to assimilate and apply such 
knowledge, but also to some extent by defective 
means of dissemination. Both presentation and 
interpretation require improvement, and Sir Wallace 
Akers, who in commenting on the staff posrtion had 
stressed the onportence of quality rather than 
quantity, and the serious effect on the teaching of 
science in schools of the scarcity of really good 
scientific staff, urged Government assistance in the 
publication of original acientrfic papers and abstract 
journals. 

Generally speaking, the replies to the Parliamentary 
and Scientific Committee's inquiry contributed little 
that i8 new, and the general trend of opinion was 
faithfully reflected in the House of Lords debate. 
Strong support was forthcommg for more generous 
support for the research associations and the govern- 
ment research stations, and there was no suggestion 
that the distribution of research effort as betwoen 
mdustry, government establishments and the uni- 
versities 18 unbalanced ; nor was concern expressed 
that there is exceasive reliance upon the State. Sir 
Wallace Akers, indeed, referred to a suggestion that 
the Department of Scientrfle and Industrial Research’s 
grant system should be extended to encourage the 
appointment of effective fleld-teams, particularly in 
thoee research associations serving industries which 
are not remarkable for their technical progress. He 
also commended a suggestion that the research 
associations might be used as recruiting agencies for 
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the corresponding industries by establishing training 
schools within the associations themselves to provide 
courses for production and research staff for these 
industries. 

The educational potentialities of the research 
associations deserve more attention than they have 
yet received, both in regard to the expansion of 
technological education and from the point of view 
of industrial recruitment and the movement or inter- 
change of staff both with industries and with the 
colleges of technology or even the universities. This 
is a further reason for viewing with concern the 
recruiting difficulties to which the Advisory Council 
for Scientiflo and Industrial Research directe atten- 
tion in ite recent report, and for probing further the 
reasons for the reluctance of many of the best saence 
graduates to enter the government scientiflo service. 

That, of course, ie independent of the question 
^whether or not, in fact, an undue proportion of tho 
nation’s scientific effort is being made under govern- 
ment auspices. The question of quality, however. 
scarcely enters into the strictly factual survey of 
research conducted by the Industrial Research Oom- 
mittee of the Federation of Britiah Industries, though 
it was clearly in the minds of some at least of those 
"who replied to the questions of the Parliamentary 
cand Scientific Committee. None the less, the survey, 
like the memorandum of the Parliamentary and 
Scientrfic Committee, gives & picture of the present 
position and an indication of some of the trends and 
the close relation of industrial research and develop- 
ment to such matters as technical and technological 
education and the effective dimeemination of the 
results of research, m which circumstances to-day 
have increasingly thrown large responsibilities on the 
government. The observations and suggestions will 
no doubt be carefully considered by Lord Woolton 

and by Lord Cherwell on behalf of the Government, 
and ıt is to be hoped that they will bring the necessary 
note of urgency to the formulation and execution of 
an adequate policy, both in regard to industrial 
research and development and such ancillary matters 
as technological education. 


SCIENCE AND SOCIETY 


The Impact of Science on Society 2 
n Bertrand Russell Pp. 140. (London: George 

and Unwin, Ltd., 1952.) "75. 6d. net. 
ree book, which & appropriately as Lord 
Russell celebrated his eightieth birthday, has 
more unity than might be from the pre- 
fatory statement that it is lectures 
originally grven at Ruskin College, Oxford, and that 
the last chapter, which discusses the stability of a 
scientific society, was given as the Lloyd Roberts 
Lecture at the Royal Society of Medicine, London, 
on November 29, 1949. For some readera the book's 
main interest may derive from its revelation of 
Russell himself, but it ia something more than the 
musings or reflexions of one of the most brilliant 
intellecta of our times. Here is no ian hving 
in the past. - Once again the gifts that have stimulated 
two generations play over the problema that scientific 
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&dv&noe in the last three centuries have created 1 
mankind—the clash between science ‘and traditi 
the general and the specifle effecta of scienti 
technique in an oligarchy or totalitarian regime a 
in & democracy, the relations of science and war a 
of golenoe and values, and the stability of a scienti 
society, whether dictatorship or democracy. 
he-is sometimes more subtle than in some earl 
books and the gentleness of age leaves it for t 
reflective reader to discover how penetrating a 
stimulating some of his comments and observatic 
really are, we have still in good measure the impi 
almost Puok-like wit that we have long been acor 
tomed to from one whose intellectual eminence 
linked with the freshness of youth. 
Save where in his first chapter he touches 

science end tradition and stresses three factors in t 


: scientific outlook of the eighteenth century that we 


spegally important in developing the mechanis 


outlook, and again when he discusses the philosopl 


of human power, the philosophical element in 1} 
book is slender. This, however, is what gives t 
book ita distinctiveness, as may well be sean if it 
get beside the study, similarly entitled, and of l 
length, to which years ago Lord Stan 
expanded his presidential address to the Briti 
Association. On the general effecta of soientii 
technique on society, the problems of science ai 
war and even the question of science and value 
both Russell and Stamp have much to say that 
similar. Both were convinced that one of the ma 
consequences of scientific development is to inorea 
the mterdependence of peoples, and that scien 
offers poasibilitiea of far greater well-being for t} 
human race subject to the fulfilment of oerta 
conditions. Even on those conditions they wou 
seem to be broadly in agreement. As defined t 
Russell these are: the abolition of war; even di 
tribution of ultimate power; and limitation of tà) 
growth of population. Stamp was largely concerne 
with the devising of practical measures to prever 
the stresses arising Eom social or industrial di 
equilibrium due to exceasive rate of change, and h 
agreement with the second condition is implicit rathı 
than explicit. On the first and third, Russell is r 
more emphatio than Stamp, for all the 00 ( 
the intervening years, which has shown the neceanit 
for finding some means of avarting recourse to wi 
and of hmiting the growth of population if the worl 
is to avoid either destruction of civilization 
stervation. R 

The difference in emphasis and in outlook betwee 
the two studies lies in the quickened appreciation « 
the importance of the problem of power which mark 
that of Lord Russel. Not all the aspects of th 
problem are indeed illuminated by him: at some « 
the darker problems, such as that of the control 
mind and personality, Russell only hinta. He 
concerned above all with the problem of officiald 
in the scientific society which may confront us, 
if to the question how the government itself is to 
controlled by the governed he gives no clear answe 
much in his book should stimulate the scientist): 
deep thought, whether he is concerned primarily w” 
the future of science or that of society. 

When he touches on the praotical problems of hc, 
world government is to be achieved, the growth; 
population controlled, or the abuse of power pre 
vented so that freedom of initiative and expreasio 
are ensured in the new context, Lord Russell ) 
disappointing. He closes, indeed, on a note c 
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timiam rather than pessimiam ; but he is hopeful 
ther than confident. His firm condemnation of the 
asticiam of our times 18 not matched by the same 
juranoe in giving his reasons for thinking that 
ankind may avoid the disaster which such fanatic- 
n and refusal to adjust ita activities m the light of 
won threaten to bring. He discounts unduly the 
rt played by emotions in human affairs, seems to 
yard emotion as y or essentially evil, and 
discard religion with the fanaticiam he denounces. 
rhapa for this reason—whereas Stamp, calling for 
advance in the science of man commensurate with 
ə advance in the science of matter during the past 
roe centuries, leaves us facing the future with some 
ufidence that we can regain control over events— 
well, declining to believe that the world war and 
wid disaster are inevitable, for all the factors which 
delineates as to bring them, leaves us 
ahing that wisdom and reason may prevail rather 
an with the serene confidence of those who have 
3n and believe in the greatness of man and who 
are in the appreciation of what is noble, beautiful, 


nile and wise, and 1n the vision of a society, where , 


dividuals grow freely and where hate and greed and 
vy die, of which he spoke in his broadcast reflexions 
| his eightieth birthday. R. BBIGHTMAN 


MOLECULAR SPECTRA AND 
MOLECULAR DYNAMICS 


olecular Spectra and Molecular Structure 

: Spectra of Diatomic Molecules. By Gerhard 
erzberg. Second edition. Pp. xv+658. (New 
ork: D. Van Nostrand Co., Inc.; London: Mac- 
illan and Co., Ltd., 1950.) 9.75 dollars; 73s. 6d. net. 


(ROM time to time a landmark appears along the 
hard road towards the complete understanding 
` molecular dynamics, serving not only to please 
id encourage, but also to stimulate us to further 
fort. Such is this book, a work of authority, of 
Xdendour and polish, and—in spite of ita encyclo- 
edic content—of absorbing interest. The first 
lition was published twelve years ago at the outset 
*the Second World War, and few copies were avail- 
sle outede the United States, so few indeed that 
ty own copy was almost contmuously on loan. This 
yw volume is the most thorough treatment and 
ference work on the spectra of diatomic molecules 
ət published. It covers ground which is equally 
aportant in physics and chemistry, and ur revising 
19 book the author has added new sections on 
icrowave spectra, Zeeman and Stark effecta, hyper- 
4e structure, and many aspects of photodissociation, 
well as giving us some promising new data on 
physical phenomena. 
. Q. Herzberg’s clarity as a lecturer is well 
own, and this is reflected in his books. He has 
mbled here all the salient theory of molecular 
yvnamics required for the interpretation of rotational, 
brational and electronic band spectra, amply illus- 
yted by numerical resulte and photographs, and 
eotly applied to a variety of typical cases. AI thia 
.preeented in & logical readable form. There is too 
ten & tendency by some workers in this fleld to 
othe the subject-matter ın a shroud of forbidding 
athematical formulation, which leaves the ordinary 
ader or the student both exhausted and in despair. 
r. Herzberg deals properly and adequately with 
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such mathematical theory as is neoded for the 
problems involved and, incidentally, provides & clear 
exposition of the wave-mechanioal prinorples; he 
never fails, however, in illummating asides, to seek 
some attractive physical picture or vVisualizable 
analogy, as, for example, his model to illustrate the 
meaning and mode of action of the Franck-Condon 
principle. The somewhat puszling topics of vector 
coupling of momenta, of the symmetry Prope ies of 
different energy-levels, and of ortho- and para-modi- 
fications are also clearly discussed, and all the 
ramifications of the rotational fine structure associated 
with electronic-vibrational transitions are set out. 

The later parts of the book deal with the dissocia- 
tion processes associated with different kinds of 
contmuous and diffuse spectra, and with the eleo- 
tronic structure of molecules in relation to stabilty 
and interatomic forces. The derivation of molecular 
data such as heste of dissociation and potential 
energy diagrams is explained fully, and in & critical 
manner. 

Finally, an up-to-date table is given of the energy- 
levels, vibrational frequencies, anharmonicity co~ 
efficients, rotational constanta and other desirable 

\ data, which will long remain & place of reference for 
all those working in this fleld and for many others 
lees directly concerned. More data are now becoming 
‘avaiable about the higher vibrational levels of 
nolecules in the electronic ground-state, studied with 
iigh-dispersion grating spectrometers and very long 
ibeorption paths, and the greater precision which 1s 
how possible may well lead to & revision of some of 
he molecular constants listed in this table. Yet this 

: joes not in the least detract from the enormous value 
d Herzberg’ 8 ask an This is, in fact, an 
H. W. THOMPRON 


SUGAR BEET DISEASES IN 
IRELAND ; 


Sugar Beet Diseases In Ireland 
By Prof. Robert McKay. Pp. ix+78+37 plates. 
(Dublin: At the Sign of the Three Candles, 1952.) 
21s. 
his illustrated guides for the recognition and 

control of flax and tomato diseases Prof. Robert 
McKay now adds this third volume, and hke ite 
predecessors it is attractively produced, beautifully 
illustrated, and reveals first-hand knowledge of the 
subject. Sugar beet has been grown commercially in 
Ireland for & quarter of & century, and the crop is 
subject there to much the same diseases as occur in 
England, though not always in the same degree. 
Black leg, for example, causes considerable loss every 
year end is not controlled by seed treatment with 
organo-mercury dusts, whereas in England, where 
seed treatment is a routine operation, this disease, 
though common, 1s rarely destructive. 

The very heavy loss in sugar yield (about 
£6,000,000) experienced in England in 1049 as & 
result of the worst epidemic of virus yellows known 
there, has not been paralleled in Ireland, and both 
mosaic and downy mildew are evidently also of leas 
significance. This may well be due in no small measure 
to the action of the Irish Sugar Company, which, 
following moderate epidemics of virus-yellows and 
downy mildew in 1946, insisted on stecklings being 
grown in complete isolation from seed and root crops, 
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snd on seed and root crops being grown in separate 
flelds and as far apart aa possible. 

Until 1040, all supplies of mangold and beet seed 
had been imported into Ireland from the Continent ; 
then it became necessary to produce home-grown 
seed, and for convenience the seed crop was raised 
in the same fields as the roots. As a result the major 
diseases increased rapidly during the next six years. 
No severe epidemics have occurred since compulsory 
isolation was introduced in 1947; but reoent partial 
failures clearly indicate that it is not sufficient merely 
to raise stecklings in isolation. The steckling areas 
must be chosen carefully, and build-up of virus in 
them must be prevented by keeping down ground- 
keepers under a proper rotation. 

Prof. MoKay describes about two dozen diseases. 
His mam conclusion is that their control is a matter 
of prevention rather than cure, of good husbandry 
re than protective spraying. His story i8 an 
interesting one, and should be readily understood by 
anyone interested in sugar beet production. Ten of 
the thirty-seven plates are in colour; there is a 
gloasary of the fifty or so technical terms used; and 
an author as well as a subject index. 

W. C. Moonz 


TRANSCENDENTAL 
PHENOMENOLOGY 


Ideen zu elner reinen Phänomenologie und pháno- 
menologischen Philosophle 
Von Edmund Husgerl. Buch 1 (Husserliana, Band 
8): Allgemeine Emfuhrung in die reine Phanomen- 
ologie. Neue, auf grund der Handsehriftlichen 
Zusatze des verfassers erweiterte Auflage. Heraus- 
eben’ von Walter Biemel. Pp. xvi+488. 20 
guilders. Buch 2 (Husserliana, Band 4): Phänomen- 
ologische Untersuchungen sur Konstitution. Heraus- 
gegeben, von Marly Biemel. Pp. xx+426. 19 guilders. 
Buch 8 (Husserliana, Band 5): Die Phanomenologie 
und die Fundamente der Wissenschaften. Heraus- 
gegeben von Marly Biemel Pp. vi+167. 6.75 
guilders. (Haag: Martinus Nijhoff, 1950-52.) 
these three stately volumes, the scholars 
of the Huaserl-Archiv at Louvain bring their 
immediate task to an end. It would, however, be 
incorrect to write ‘“‘Husserliana concluded", because 
there is some reason to suppose that further material 
of outstanding ce to philosophers is still 
being worked over, and that, ahead agam, we may 
be presented one day with an authentic biography of 
the master himself. In & recent discussion with 
Huseerl's daughter, I gained the impression, that the 
treasure-house has not yet been exhausted, which 
only underlines the debt which all serious students of 
the subject owe to Prof. H. L. Van Breda and his 
colleagues for their long labour of love. The present 
editions are the work of Dr. Walter Biemel and of 
Marly Biemel, and between them account completely 
for Huseeri's researches and their development during 
the period 1913-25. Much of importance is to be 
found th a series of supplements to the main text, 
ing somewhat copious rescripts. It is clear 
that publishers and printers have given of their best. 
The flrs& book contains the complete theory of 
phenomenological reduction, moluding the derivate 
factor of pure consciousness and 108 easence-correlate. 
An attempt follows to obtam a clear-cut approach to 
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the former, with ite mfluence upon recent soientif 
trends. In the second book the relation of phenomen 
ology to the physical sciences, psychology an 
methetios is discussed. Here, the establishment c 
suitable pre-conditions is recognized as the fire 
essential, and permits a deepening of previou 
knowledge. 

eae Papos of the third book is to probe the ‘idee 
of philosophy, im the light of the possibility o 
developing & norm of absolute knowing. Cognitio 
et this level is seen as the pre-conditian for an: 
system of metaphysics (and former philosophies, too, 
which are in principle capable of appearing a 
sciences. It may be remarked that, in this context 
some concordat is to be with an extende» 
philosophia perennis, a point brought out some yeai 
ago from another angle. This may, of course, prov 
to be but & minor matter; what is more signiflcan 
is that, by reflecting upon the ontological basis of th: 
sciences, Huaserl is gradually | up to th 
feasibility of science offering—and in the even 
acoepting—fundamental oriticimn of itself, and tha 
at ita own level. A recent author, in discussing th 
""Theodicy" of Leibniz (1710), has given reasons fo- 
thinking that a re-birth of metaphysics will assured!» 
come about one day: that this should be said jus 
now, coupled with the prophetic insight of phen 
omenology, raises hopes that metaphysics may ye 
assume the role of & progressive discipline, and thus 
qualify to be regarded as a n outcome— 
among others—of Husserl’s "Ideen". It is only tox 
manifest that this is not the part which metaphysia 
18 traditionally credited with playing, if the histor» 
of thought is widely analysed. Sometimes, fo 
example, we find it neatly sliced away from contac 
with all experimental techniques, and left to justify 
rteelf, if it can, as & convenient mental short-cut 
when observational work had become tedious, o: 
mathematics too hard. At other times, when a moe: 
valuable time-saving science—witness the rise o 
chemistry, which by its own efforts reached a 
empirical summit, unscaled by physics for ages—ir 
discovered and pressed home, nobody would dreem 
that, in & sense, & species of metaphysics was being 
evolved without ontological regard. : 

These &re not exactly questions which can Lx 
settled by yea or nay; what matters is that e 
philosophical climate should be provided, such that 
in it, they may be recognized as ‘specific problems 
even if insoluble for the general case. The structure 
underlymg the doctrines of the present volumes it 
one at least capable, in theory, of embracing théec 
situations. - 

Of these three contributions, therefore, ib may Lx 
said that they represent the fullest development ol 
Husserl’s transcendental phenomenology, and that ir 
& form embodying the most polished finish of whic 
his system is capable. But there must be a tool, ( 
Methodik, especially one deliberately fashioned to c 
through to a philosophy which can lay claim to F 
prior to all (other) knowledge and scientific ratio 
cination. This weapon, the general character o 
which has been sketched on previous occasions, i 
the principle of phenomenological reduction. Ti 
purpose is to attam to & pre-suppoeitionlees regio! 
with ite emphasis upon pure consciousness (the 
individual ego), and in such a way as to be free from 
pre-judgment. The residue, after reduction, is the 
‘stuff’, &o to speak, of phenomenology, and the factor 
upon which it operates. A crude image of what thie 
means would be the suspense account with which we 
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; more or leas familiar in administrative affairs. 
rein something is laid by for the time being, and 
judgments passed upon it; for Husserl this com- 
sæ the world, and all ‘posited’ things. The German 
sgeschaltei, often ted ‘elimumated’, does not 
xolly satisfy British minds; it molines too heavily 
vetds finality. To borrow an expreasion from 
otical engineering, ‘switched-out’ is probably 
arur the true connotation. There is then nothing 
p'event us from throwing in the ‘breaker’ again 
nenever circumstances permit. 

Kn bringmg to æ close this series of eesayB on 
weerl’s phenomenology which have appears in 
uture!, it may be legitimate to take a glance 
the panorams spread out before us, now that the 
»ours of the archivists have been so well imple- 
-nted. Husserl was convinced to the end that his 
‘eurches had indeed disclosed the existence of a 
sana of thought, free from vestiges of pre- 
position, and endowed with perfect rigour. If 
paot upon the world of learning is any criterion of 
ath, then, as the original memorial volume to the 
aster’a memory illustrated, his influence is already 
‘et. More particularly is this so in the Geistes- 
ssonschaften (psychology, psychiatry and so forth), 
aich are the most difficult to discipline, just because 
x7 are youthful and full of promise. There perbape, 
xeo than anywhere else, 18 the value of suspense of 
dzgment (reduction) most ın evidence. The relative 
wita—or lmitations—of Gestalten and association 
ə still not fully resolved: as one example among 
pay. : 


Finally, this may be the place to record the death, 


Prof. Husserl’s widow, on November 21, 1950, at 
e age of ninety. It seems almost inoredible that 
1en she was nearly eighty she contrived to get her 
wband’s papers out of Germany, and into the 
nerous care of the authorities at Louvain. Surely, 
tb feat alone is her fitting memorial. 

And now the little band of scholars, some dozen 
ars after the event, can lift up their eyes and look 
on the fields, for they are white already to harvest. 

F. I. G. RAWLINS 


"ature, 154, 504 (1044); 186, 516 (1045) ,' 188 019 (1950). 


A PROSPECT FOR ESTATE 
WOODLANDS 


tate Forestry 

y Bir William Ling Taylor. Pp. xi4- 2004- 12 plates. 

TAA Crosby Lockwood and Son, Ltd., 1951.) 
. not. 


NIR WILLIAM TAYLOR, who was for many years 
a member of the Forestry Commussion of Great 
tain, ultimately becoming director-general, ad- 

this book to “the owners, agents and foresters 
o are concerned with the t of private 

‘tate woods”. As this is one of the few books of any 

se to be published about estate forestry since the 

‘cond World War, it will certainly provide food for 

gught among those to whom it is addressed. 

it comprises twenty-two chapters, of which the 

st tbree deal with forestry in general: its back- 

‘ound, ite problems and ita national aspects. The 

axt five chapters are concerned with sylvicultural 

'oblems and notes on broad-leaved and coniferous 

cies. These are followed by five chapters on 

irseries, planting, tending and maintenance, and 
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coppice. After this, two chapters on damage and 
protection are included, and four chapters on the 
busineas side of forestry, including marketing. 
taxation, co-0 tive groupe, with a chapter entitled 
‘Forestry the Farm”. ‘The last two chapters 
deal with the forest year and forestry books. 

It is a very good thing to see that a chapter on 
the farmer’s trees has been included, for in the past 
too little importance has been attached to farms as 
potential sources of timber. Since .1940 hedgerow 
trees have made a very useful contribution towards 
the timber needs of Britain. If it were only possible 
to persuade farmers that trees are worthy of better 
treatment than as fenoe poste, it would mdeed be a 

forward. 

e question as to whether forestry pays or not 18 
a problem which must be present in the minds of 
many who are concerned with woodland manage- 
ment at the present time. In answering this question, 
however, it is to be regretted that the author did not 
provide figures relating to the actual cost of the usual 
forest operations. Forestry is a business and, as m 
all busineases which are to remain solvent, one must 
know what the costa of production are. 

The views which the author expresses on some 
points will not be accepted without question by some 
of his readers. His statement that "workers new to 
the woods, if well ised, speedily acquire skill 
and soon become able to notch-plant up to a thousand 
transplants in & day's work” needs some qualification. 

On the subject of the, beat tool to use for pruning, 
he says "there is little doubt that the best work 18 
done with a aharp well-set hand pruning saw used in 
conjunction with & light ladder". This may be the 

ience of the author, but those who have seen 
the excellent resulta obtained with such chisel vee 
as the ‘Whitmore Pruner’ may feel that Sir William 
is somewhat dogmatic. 

The book 18 well produced and has a number of 
very good photographs, together with a synopsis of 
the Forestry Act, 1951, included as an & ix. 

N. D. Q. JAMES 


STUDY OF THE WOOD RAT 


The Dusky-footed Wood Rat 
A Record of Observations made on the Hastings 
Naturel History Reservation. By Jean M. Linsdale 
and Lloyd P. Tevis, Jr. Pp. x+664. (Berkeley 
and Los Angeles: University of California Press; 
London: Cambridge University Press, 1951.) 
56s. 6d. net. 
"TR dusky-footed wood rat (Neotoma fuscipes 
Baird.) is a medium-sized rodent native to North 
America. It and other species of the genus Neotoma 
are also called pack rate, trade rata, brush rats and 
cave rata. It rarely leaves ita normal living-quarters 
in the wilds, though it sometimes comes to isolated 
habitations of man. Wood rate are nocturnal and 
are seldom seen without special search, but the 
conspicuous houses in which they live, -built of sticks 
above ground, readily show their preeenoe. The 
subspecies dealt with in this book is N. f. luciana 
Hooper of coastal central California. 

The authors have investigated all the aspecta of 
the biology and ecology of this animal for ten years 
on the Hastings Natural History Reservation in 
Monterey County, California. They have made an 
intensive study of this comparatively amall area and 
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of the individual rats that lived there during suc- 
ceasive generations. Their trapping methods made 
possible the and examination of 
the rata, which were often kept under observation 
for the whole of their life-spans. 

The population studied was more stable than that 
of most rodenta, the stabilty reflecting a continuous 
and precise adjustment to the brushland and wood- 
land where the animals live. A wood rat’s ability to 
survive is affected by the conditions that enable 1t to 
leave its home and those that affect it away from 
shelter. A rat that lives in a house providing pro- 
tection from the weather and predators is exposed 
to these dangers when away from home. It leaves 
its house mainly to get food and housebuilding 
material, to escape from dangerous intruders or 
intolerant members of ite own family, and to find 
other rata. 

Many rate contribute to the maintenance of few 
houses, which last much longer than any single 
occupant, but the character of each house 18 dictated 
by ita situation and the available materials; it 
remains constant in type through successive tenancies. 
After & period of vacancy a house falls to pieces 
because it loses its ‘sign’, such as odour, deposits of 
fæces and urine, and gnawings ; ıt is then no longer 
recognized by the rate as a house. 

The wood rat ia polyceetrous, and breeding occurs 
throughout the year although there is a peak in early 
summer. The number of young in a litter giis 
&bout two, and females produce from one 
litters a season ; the survival-rate is low, nearly half 
the litters of 1946 disappearing before any members 
of them were trapped. An important character of 
the population, however, is that the number of adults 
remains fairly constant. Every month sufficient new 
rata appear to replace the old ones that vanish. There 
must always be some homeless rata geekmg suitable 
houses, probably young ones that have never had 
homes of their own and old ones driven out by 
aggressive newcomers. A rat driven from a bad house 
by weather or other factora may be able to oust the 
owner of a better one. 

These are but samples of the topics covered by 
this book, which deals with every facet of the life of 
the wood rat from the cradle to the grave. The 
researches recorded here are not only an important 
contribution to the study of mammals, but also a most 
interesting and intimate account of the life of a 

i creature. Few species of wild mammal 
have been so oloeely studied or so thoroughly 
portrayed. L. HARRISON MATTHEWS 


MENTAL EPIDEMIOLOGY 


On the Objective Study of Crowd Behaviour 
By Dr. L. 8. Penrose. Pp. vi+74. (London: H. K. 
Lewis and Co., Ltd., 1952.) 10s. net. 


HE study of crowd behaviour has long been 

hampered by the lack of suitable quantitative 
methods of treatmg the data. The analytical approach 
of writers like le Bon and Freud, profound and 
illuminating as ıt has often proved to be, is not 
enough to establish a systematic science of social 
behaviour. Prof. L. 8. Penrose’s monograph repre- 
sents an important advance towards this goal. His 
cofitribution to methodology is twofold: first, in 
suggesting new techniques of measuring the effecta of 
the size of & group on changes of opmion among ita 
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members ; and second, in quantifying the conoeptic 
of a ‘mental epidemic’. Let us consider these brief! 
in turn. Prof. Penrose takes as his fundamental um 
of measurement ''a person characterised by 

a given idea or potential reaction pattern”. He make 
the assumption that, in the type of group he 18 cox 
sidering, the making of decisions and changes + 
opinion among the group members may be looke 
upon as random fluctuations which are a funoti 
only of group mre. A comparatively small mmont 
of members who know their own minds can the 
control the decisions of the indifferent majority. 3 
general, the power of a bloo vote diminishes only + 
the square root of the number of indifferent membei 
The degree of control which a bloc of 5 exercises ov» 
an indifferent 25 is the eame as that exercised by 
bloc of 100 over 10,000. Given the size of the resolu 
minority and of the indifferent majornty, an index : 
the power of the minority can be obtained EL 
reference to tables of the normal curve. 

Prof. Penroee's second main contribution ale 
involves the same fundamental unit of measuremer 
and is based ori an analogy he draws between phymc 
and mental epidemiology, the growth and declme » 
ideas in populations vai described in terms + 
epidemics and immunity. Tresponding to the thr 
factors distinguished by “Grail brass in physic 
epidemiology— namely, the infective agent, the mear 
of transmission, and the susceptibility of the expose 
population— so also in mental epidemiology the» 
are: the quality of the idea; the visual, auditor 
and other means of transmission; and the ments 
ştate of the recipient. Apart from the analogy wit 
mngle epidemics, analogies may also be drawn wit 
periodic epidemics and with persistent diseases. Th 
notion of mental epidemic is illustrated by referenc 
to phenomena of crazes, panic, religious outbreak 
politica, war and the general transmission of ideas i 
populations. Two examples are provided of quant 
tative representation: one, @ craze in medical trea 
ment; and the other, voting m the America 
presidential elections over the period of a century 
The various ways in which ths above factors may b 
influenced is discussed, in particular by isolatio» 
which heightens receptivity to idees, especially idee 
of suspicion. Isolation end suspicion thus produce 
vicious circle. 

Prof. Penrose does not, however, glorify statistice 
analysis at the expense of clinical pud experiment: 
methods. Nor does he regard an epidemiologicr 
model as the only useful one. He es & numbe 
of enlightening remarks on the payohopathology c 
crowds. For example, he pointa out that, just as th 
individual mental patient is often unaware of hi 
sicknoss, so a crowd may be unaware of disturbano 
in ita behaviour, and ''the recognition of the paths 
logical nature of many aspects of crowd behavio 
may prove & stabilizmg factor in the development 
human cooperation". 

It should perhaps be mentioned that the 
deals primarily with phenomena of oollectrv 
behaviour, not with those phenomena of mutue 
interaction m groups which are increasingly oocupyin 
the &ttention of expenmental workers in soc 

ology. 

f. Penroee's suggestions are at once original an 
ingenious. They can be readily applied to experi 
mental as well as to historical data, and they may 
have an important bearing on such questions as th: 
best mze of national representation in & work 
assembly. JoHN COHEN 
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By Leslie P. Dudley. 
MacDonald and Co. 
.) 18s. net. 


HIS is & fascinating little book which should 
prove excellent relaxation for the physicist 
pecjalizing in other fields and a good introduction 
or the serious student of the subject of stereoptics. 
he author, who is the originator of the apt term 
BLoreopties' to deacribe the theory and applications 
bf szereoscopie principles, particularly ın the field of 
bhotographie opticos, is also the technical director of 
stereoptica, Ltd., London, and has played a large 
art in Great Britain in developing new processes of 
ereogoopy. 

The book is chiefly concerned with the application 
si dde is to photography, cinematography and 


Pp. 112. 
(Publishers), Ltd., 


bo more important auto-stereoscopic processes. An 
to-stereoscopic photograph is one which exhibits 
b whree-dimensional or solid effect without the use of 
h viewing device by the observer. Such photographs 
are now familiar objects, but it is to be reminded 
at it was in 1902 that Frederic Ives filed his claasio 
putent application for the first practical method, 
probably based on a suggestion of Berthier’s, in 1890, 
bf producing an auto-stereoscopic photograph. The 
arious parallax stereogram and penoramagram pro- 
posses and developments which have since been 
patented and used successfully are clearly described 
an attractive and interesting, though technical, 
anner. 
The author's own important contributions are 
nodestly mentioned. The final chapter in the book 
eals with stereoscopic radiography, the use of which 


. In this fleld the author can claim to 
be an authority, and hia enthusiasm and optimism 
bout the rapid advance and promising future of 
hree-dimensional pictorial presentation should win 
over even the most sceptical of readers. 

B. WEINTROUB 


British Journal of Applied Physics 

Editor: Dr. H. R. Lang. Vol. 2 and Supplement 
No. 1, 1951. Pp. v4-370-- viii4- 96 4- vi. ndon : 
nstitute of Physics, 19051.) 


HE decision of the Institute of Physics in 1949 
to commence & separate monthly periodical, the 
British Journal of Applied Physics, in addition to 
ita Journal of Scientyio Instruments, has been more 
than amply justified Judging by the excellence of the 
tributions received and by the welcome given to 
e new Journal by physicists generally and more 
icularly by those employed in industry. In 
Fol. 2 the high standard set by the preceding volume 
, if anything, surpassed. 

‘In addition to the twelve monthly issues, con- 
aming special articles, conference reporte and 
iginal contributions, the volume includes & supple- 
ent of some ninety pages on the physics of lubri- 
tion, in which the proceedings of the conference on 
subject held in Manchester by the Institute and 
the British Society of Rheology during 1950 are 
reprinted. Four other conferences—on the aspects 
of fluid flow, spectroscopy, the development and 
application of Fourier methods in orystal-structure 
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analysis, and the texture and structure of metals — 
form the subjecta of special reporte. Three of the 
nine special articles will be of particular interest to 
teachers of physics in technical institutions: these 
deal with the rationalized M.K.S. system of unita, 
procedure in industrial phymes and ita implications 
for education, and impressions of a discussion on 
technical universities. The numerous origmal con- 
tributions, on the average four per issue, cover & 
very wide fleld, but nearly all have direct applications 
in industry. 

The editor and advisory committee are to bo 
congratulated for maintaining in these difficult times 
such & high standard, both as regards content and 
production. 


Sdence and the Christian Man 
By Charles E. Raven. Pp. 60. 
Pre, Ltd., 1952.) 46. 6d. net. 


HIS book consiste of ax broadcasts delivered by 

Canon C. E. Raven. It suffers from the unavoid- 
able defects of all broadcastsa—the covering of too 
much ground with too few words, of using insufficiently 
established premises and of leaving & multitude of 
loose ends. Such a book should be regarded as a 
provoker of thought rather than an nuthoritative 
manual, All will agree with the author that tho 
Christian man cannot say no to science, which is a 
great achievement of the human spirit, and from which 
the man of to-day oan scarcely stand aside: but tho 
treatment of the relation of science to the beliefs of 
the Christian is leas satisfactory. Canon Raven dw- 
misses almost all the miraculous element in the 
Christian evidences, and indeed seems to select for 
credence only such passages from the Scriptures as 
suit his views ; modern churchmen who think as ho 
does will doubtlees find the book much to their minds. 
On the other hand, Roman Catholics take a moro 
stringent view of the interpretation of the Scriptures 
in & fashion other than literal; consequently Canon 
Raven's book will, for them, miss the point. Thuis 
said, the book is to be commended. Many things are 
finely said, and few will read ıt without discovering 
in it some new facet of the great problem it discusses. 

F. Suzgwoop TAYLOR 


(London: 8. C. M 


The Southern Marches 


By H. J. ham. (Regional Books Series.) 
Pp. xv4-308--25 plates. (London: Robert Hale, 
Ltd., 1952.) 21s. net. 


HE Southern Marches—the southern borderland 

between England and Wales—comprises the 
region between the Wye and the Usk, between the 
Bristol Channel and north Herefordshire. Apart 
from places lke Monmouth, Tintern, Chepstow, 
Symonds Yat, Roes, Raglan and the Channel of the 
Lower Wye, these southern marches are little known. 
In this book .the late Mr. H. J. i sot out 
to bridge this gap in knowledge, and he succeeded 
very worthily. The ground is surveyed not only 
topographically but algo in such aspects of the region 
ag its architecture, ita agriculture and its atmosphere. 
Local ‘worthies’ are given generous attention, while 
issues arising out of the author's travels are freely 
ventilated. Occasionally Mr. Massingham's vicws, 
like his prose, are extravagant, but these merely serve 
to accentuate the virility of a book which those who 
know and love the Southern Marches will treasure 
for years to come. ‘The landscape between Tintern 
and Chepstow” will indeed ‘“‘continue to operate as 
tho’ Paradise had never been lost". T. H. H. 
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CHAUCER’S ASTRONOMY 


By Dr. DEREK J. PRICE 
Christ’s College, Cambridge 


FOURTEENTH-century astronomical manu- 

Boript in Peterhouse, Cambridge, was recently 
put forward* as a holograph draft of an unknown 
work by Geoffrey Chaucer. The tentative case has 
now been conmderably strengthened by a photo- 
graphio comparison of the handwriting with that of 
another suspected holograph in the Public Reoord 
Office. The similarity 18 striking in spite of a gap of 
seventeen years between the two specimens, and, 
taken with the Imguistic and circumstantial evidence, 
it poees & problem which it is difficult, if not mpos- 
sible, to answer without accepting Chaucer as the 
author of this "Equatorie of the Planetis’’. 

A oertem amount of interest in the text arises 
from ite providing a new example of Chaucer's prose, 
for the first time unsullied by scribal perversion, and 
there is also the sentimental regard that one must 
have for a work in the poet’s own hand. Two other 
aspects demand attention from the historian of 
science : What light is shed on Chaucer as a scientific 
writer, and what light is shed on medioval astronomy ? 

Chauoer's writings supply all the formation we 
have about his interest and particrpation in scientific 
activity, and any comparative study 1s hinderod by 
the fact that the interesting astronomical literature 
in Middle English has not been accorded the scholarly 
attention given to the Latin writings. From the 
frequent astronomical allusion m the “Canterbury 
Tales” and m his other works, ıt is clear that Chaucer 
waa very well grounded in the “Almagest” of Ptolemy, 
and was competent as an observer and calculator. 
More certain evidence is provided by his “Treatise 
on the Astrolabe”, written in 1392, and still to-day 
the best work m the English language on this 
extremely important medieval 4nstrument which 
served both for observation and as an ingenious 
caloulator for determining the positions of the stars 
at any time. 

It 18 apparent that for astrologer and astronomer 
there is a complementery problem of finding the 
positions of the planete at the same time, and indeed 
in the Prologue of the “Astrolabe” we are told that 
such & section is to be included. The extent manu- 
scripta, however, give only slightly more than two of 
the promised five portions, and we therefore possess 
only the sections on the astrolabe itself, with a httle 
additional matter. 

The new ‘‘Equatorie of the Planet” together with 
ita accompanying sets of astronomical tables go far 
to providing these musemg sections. It seems as if 
Chaucer first wrote his table of contente and then 
modified his plan as the work proceeded—a technique 
that is also to be found in the “Canterbury Tale”. 
As with the “Astrolabe”, he was working from a 
Latin translation of an Atrabic original, and if we are 
to judge by the frequent errors and corrections, and 
the large sections which have been struck out as 
erroneous, it must be admitted that an inerease in 
complexity towards the end of the text led finally to 
the abandonment of the matter. The writer adopte 
the samo personal and repetitious (but pleasant) tone 
of elementary instruction as in the “Astrolabe”, and 

* Times Iai. Supp., Feb. 20 and March 7, 1052 


it is not surprising that he should ultimately fail 
when describing the finer detail of a topic which held 
a position similar to that of the theory of relativity m» 
the first quarter of our present century. We can only 
conjecture how much of the failure was due to 
impossibility of simplification, and how much to 
mnperfect understanding—oertain errors show that 
the latter factor was not altogether wanting. On the 
other hand, original observations and computations 
show that he was not just translating or plagiarizing 
from an already existing work, but attempting a 
bold and. popular &ooount of an instrument which he 
considered important. He speaks of his own instru- 
ment and comments on ite being smaller than would 
be desirable. 

On the whole we get the impression that, although 
Chaucer did not attain the standard of coeval pro- 
fessional astronomers, he was nevertheless thoroughly 
well-achooled and competent. Aided perhaps by 
personal contact, he must have been abreast of the 
tremendous intellectual activity of the astronomers 
at Morton College, Oxford, who had made England 
pre-eminent in that fleld of learning during part of 
the thirteenth and fourteenth centuries. The existence 
of this second major piece of scientific writing also 
causes us to wonder whether Ohaucer may have spent 
more of his later years in treating other technical 
subjects 10 the vernacular. 

The new manuscript volume commences with some 
long sets of tables and then proceeds to describe the 
construction and use of an instrument which employs 
these tables for determming the position of the 
planete in the zodiac at any given tame. It does this 
by simulatmg the geometrical construction required 
by the Ptolemme theory, with ita system of eccentric 
deferent circles and epicycles. The several constante 
of each planetary orbit are marked, once and for all, 
on the 6-ft. diameter board and ring of the equatorie ; 
then two angles, each of the form 0 = 0’ + œt, are 
laid off on the instrument, and the position of the 
planet may then be read on the graduated hmb. 

The imngenious character of this particular form of 
equatorium, as opposed to all other reported varieties, 
lies in making the centre of the instrument represent 
the point (Aryn) at the centre of the earth, while 
permittmg one standard-saized circle to serve as the 
deferent of all the planeta. The very existence of 
such an instrument serves as confirmation, if such 
needed, that the professional astronomer regard. 
the Ptolemaic system as & mathematical model, an 
not as the arrangement of material crystalline sphe 
described in more popular tracts. The construoctio 
of a facarmile of Chaucer’s instrument has shown tha 
resulta may be read to an accuracy of about flvq 
minutes of arc, and to this order of flneness the 
Ptolemaic theory serves well. In spite of widespread” 
belief to the contrary, the Ptolemaic and Copernina 
planetary theories are almost identical in theil 
mathematical consequences, and must give similar 
resulta for latitudes and longitudes and changes in 
apparent brightness of the planete. Copermous 
modified and improved the theories of the moon and 
Mercury and threw new lght on the system as & 
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ole by considering motion relative to the sun, but 
s does not bring any new principles or accuracy 
his basio mathematical theory. 
The astronomical tables used by Chaucer are bused 
that version of the “Alfonsine Tables” which was 
anvually published in Venice and Pans (first 
ition, Venice, 1483). At least three different forms 
these tables are known, the present one being 
tmguished by the use of signa phystoa of 60° 
stead of the more usual signa communia of 30°. It 
also noted for the tabulation of variables to ten 
ragesimal places instead of the maximum of four 
five places that are demanded by the accuracy of 
3 observations on which they are based, and to 
lich other versions of these tables are restricted. 
ch excessive zeal in computation could not have 
en of much use in the Middle Ages (ıt corresponds 
an order of accuracy of about 1/1,000 seo. in 
}00,000 years), but it is invaluable now as providing 
mustakable evidence for reconstructing the pro- 
3e8, approximations and assumptions used in the 
iginal calculations. One result of this analyms is 
show that their ‘bad’ value of precession, one 
volution in 49,000 years, does not refer to precession 
the modern sense, but to the calender error intro- 
ced by the assumption that the (solar, tropical) year is 
actly 365} days. This is, of course, the error that 
now corrected by dropping three mtercalary days 
four hundred years, that is, 365} days or one 
volution m 48,700 years. It socounta for just 
er half the true precession, the remainder being 
lowed for by making the sphere of fixed stars 
cillate + 9° with a period of 7,000 years, this being 
e ‘trepidation’ mtroduced by Thebit. 
The form of these planetary tables ia responsible 
r the invention and use of such equatoria as that 
scribed by Chaucer. The Ptolemaic theory w well 
Apted to the calculation and explanation of specific 
ses and limiting examples (such as the location and 
agnitude of retrogradation), but it is not at all 
nvenient, even with the best tablea then available, 
r the routme calculation of planetary positions— 
ch as were required for horoscopes and for practical 
tronomy. One can, it is true, make very good 
rproximations as Ptolemy himself did ; but medieval 
holars much preferred an exact solution. It would 
ive been possible to draw up & complete calender 
computed positions for, say, the next hundred 
ars, but before the era of the printed book this was 
| expenmve and wasteful procedure. Alternatively 
ve could make use of the fact that after some 
ypropriate period the anomalies of any one planet 
turned quite closely to a previous position, and this 
towed the computation to be restricted to one such 
pis only. Such seta of cycles forming “perpetual 
hemerides” were calculated by Azarchiel in the 
tventh oentury and contin in use until the 
mulative errors of several cycles made them 
vioualy invalid. 
The only remaining possibility was to retain the 
l theory for exact calculation, but to substitute 
‘ecise geometrical construction for intractable 
monometry. The earliest examples of such means 
distinct from ancient demonstration devices 
i to. the orrery) seem to be due to Árarchiel 
id Ibn al-Samh in the eleventh century. Going 
ind in hand with the remaking of tables, these 
orks were translated by the Alfonsine atelier and 
iapted for use with the tables made during 1263-72. 
hereafter it seams to happen frequently that a new 
t of tables, or & revision, 18 accompanied by a 
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Canon describing some type of equatorium. We 
have &ocounte of instruments designed by John of 
Liniéres and by Profatius, and one 1s asoribed to 
John Campanus of Novarra (who was probably only 
the translator); there is also the “Albion” of Richard 
of Wallingford, which was improved by Simon 
Tunsted and elaborated by John of Gmunden. 
Contemporary with that of Chaucer 18 & mmilar but 
more complete instrument described by the Iranian 
&l-KAahi, and finally, ın 1540, the series of instruments 
culminated in the publication of the sumptuous 
* Astronomicon Caesarum” of Peter Apian, who made 
the ultimate mnprovemente of dispensing with the 
auxiliary tablee and separating the various functions 
of the instrument 80 that it could be reduoed to & 
sob of paper volvelles bound into a book. 

The ‘‘Equatorie of the Planetis" provides us with 
the only account m English of this device, and 
focuses attention on an unportant medieval astron- 
omical instrument the very existence of which had 
been almost forgotten. 


SPORE CONTENT OF THE 
ATMOSPHERE NEAR THE GROUND 


By P. H. GREGORY - 
Rothamsted Experimenta! Station, Harpenden, Herts . 


KNOWLEDGE of the composition of the spore 

flora of the air is important to agriculture 
because it includes crop pathogens, and to medicine 
because of the occurrence of reapiratory allergens. 
Yet ita composition and concentration remain 
undetermined because there has been no suitable 
quantitative method of measurement. The popula- 
tion of air-borne particles of plant or animal origm, 
which will here be called the air ‘spore’ (taking the 
Greek onopá as a word of similar usage to ‘flora’ and 
‘fauna’), contains spores and pollens of various shapes 
ranging in size from 100 u in diameter for some tree 
pollens down to 8-54 with some of the smallest 
fungus spores. 

Methods in use for routine survey! generally depend 
either on exposing sticky surfaces (such as horizontal 
or vertical glass slides) and counting the spores 
pai ace or on exposing Petri dishes contaming 

ture medium and counting the colonies developing 
after incubatian. Date from these surface traps have 
been interpreted on the tacit assumption that the 
relation between the number of particles suspended 
in the air flowing over the surface and the number 
deposited on the surface is known. In wind-tunnel 
experimenta! ıt was found that spore concentration 
is only one factor in determming deposition, and that 
particle size, wind speed and the dimensions and 
onentation of the trap surface can have an over- 
riding effect on deposition. In still air & horizontal 
surface may sample the air according to simple rules. 
When the air is moving, however, the windward 
surfaces of the trap, such as the edges and supporte, 
or even the trapping surface, deflect the air-stream, 
and also deflect the spores themselves to an extent 
varying with their momentum and hence with their 
ability to alip out of the deflected air-stream’ and 
continue their trajectories. The efficiency with which 
a sticky surface removes spores from the oncoming 
column of air varies with the speed of the wind, and 
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the deposit may alter very greatly with no change in 
concentration of the air spore. Records from surface 
trapa are therefore diffcult to mterpret in terms of 
spore concentration per unit volume, as the wind 
speed at the time of deposition 1& usually unknown. 
The fact that they actually measure spore deposition 
on the particular surface in use and not spore 
concentration in the air is often ignored. 

For efficient sampling of the air spora an apparatus 
is required which draws in a known volume of air 
without altering its spore content, removes all par- 
ticles over the 2-100 u size range, and leaves them in 
a form in which they can be examined, counted and 
clasarfled. 

The slit-aampler? of Bourdillon, Lidwel and 
Thomas is well adapted for volumetric sampling still 
air for those moulds and bacteria which grow on 
artificial media. Like earlier equipment, however, it 
is leas suitable for samplmg fungi and pollens from 
moving air out of doors. I have used the cascade 
impactor designed by May* for sampling aerosols in 
the field and have found ıt well suited for volumetric 
sampling of the outdoor air spora for visual inspection 
under the microscope. When used in the fleld a fin 
directs the orifice of the cascade impactor into the 
wind. A source of suction is required to draw air 
through the orifloe, behind which is a sticky slde 
where the larger particles are impacted. The arr is 
then accelerated by being drawn through three 
successively amaller jeta each umpacting on & separate 
slide. The catch is thus fractionated into four size- 
gro and deposited in narrow bands on four slides 
which can be mounted for microscopical examination, 
or removed for culture if desired. If the orrfloe ig to 
collect all spores in the sampled air the speed of 
intake through the first jet should be adjusted to the 
speed of the wind; but deviations from ‘isokinetic’ 
sampling are small except for large spores. The 
impactor retains approxmately 80-100 per cent of 
all spores collected by the orifice, down to about 
lp diam. 

For continuous records the cascade impactor suffora 
from the disadvantage that the deposit becomes too 
dense unleas the slides are changed frequently, and 
for continuous operation in the open air the Hirst 
automatic volumetric spore trap* 18 more convenient. 
In this trap, which is based on the second jet only 
of the cascade impactor, a clockwork mechaniem 
moves the slide past the orifloe at 2 mm. per hour, 80 
that the spores entering the trap are deposited on a 
24-hour trace 48 mm. long, and diurnal changes in 
the air gpor& can be determined with an error of 
about + l hour. 

In the imenta at Rothamsted, the cascade 
impactor (Casella’s model) has been used in several 
series of six consecutive four-hour runs at & height of 
2 m. in the open air in dry weather. The concen- 
tration of spores and pollen of different types as 
directly measured reveals an air spora differing 
markedly from that indicated by surface traps. 

Beginning at 09.00 hr. G.M.T. during each of the 
24-hour periods chosen, sets of four slides were 
exposed in the cascade umpactor for aix four-hour 
periods, with a sampling rate of 10 litres per minute 
as measured by a 'rotameter', giving a total volume 
of 14:4 cubic metres in twenty-four hours. After 
mounting, the slides were scanned unstamed under 
the oil immersion objective and the spores classifled 
‘nto convenient morphological groupe. Identification 

wuld sometimes have been carried further, but with 
re characters alone speciflo identification is seldom 
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COMPOSITION OF THA DRY AIR promi AT ROTHAMETHD, JUNE 10- 
1 
(Number of spores per cublo metre of air) 



































Perlod (G.M T ) 
Spore group Q-13 p 13-17 | 17-21 1-1 5-0 
br hr. | hr. hr | hr. br. 
Unidentified, 
minute hyaline 
spores 2340 | 2,510 | 2,550 | 3,120 | 4,700 | 2,25 
rte led 8,280 | 5,080 | 1,770 | 2,850 | 1,220 | 1,08 
best! 1,170 610 830 | 1,110 | 7,010 | 4,380 
Gram 1,080 | 2120] 1,210 615 280 48h 
Unclassified 240 430 260 780 330 43 
U stilago ‘even’ 850 080 420 520 230 at 
ipee m mw x sS i 
er 
Coloured 
basidiospores 0 40 15 220 180 10 
Uredospores 15 40 80 7 0 1t 
Total 9,175 |11,900 | 6,075 | 9,372 |13 070 | 0,834 
possible. The concentrations during a typical 24-I 


series are shown in the accompanying table. 

The first alide, with the largest size-fraction, oo 
tained most of the pollens. The catch m the tat 
represents the concentration of P pollen at t 
height of the season in & pomtion 2 m. above t 
ground with no great quantity of grasa within 
hundred yards. Uredoeporee of Pucoinia 
not abundant in spite of the presence of Whe 
heavily infected with Puccinia glumarum within s 
hundred yards upwind of the trap. Conidia of tl 
ro mildew, Erymphe graminis, may have oon 

m & field of heavily infected spring-sown bark 
about fifty yards from the trapping site. Mu 
greater concentrations of powdery mildew oecurm 
later m the season. 

The second slide, with the next smaller fractio 
contained a few of the types found on the first sid 
The records of Cladosporium illustrate the conce. 
trationa observed a few weeks before its season 
maximum. The spores of Cladosporium vary wide 
in size and degree of aggregation. Large clumps ms 
be found on the first slide, while the smallest individu 
Ds often penetrate to the third slide. Spores : 

stilago avena t (including, no doubt, the morph: 
logically similar D. perennans from wild grasses) al 
occur singly and in clumpe of varying size, and for 
& substantial part of the dry air spora at this aeaso 
Coloured basidiospores, mamly from the Agarioace 
and from the bracket fungus Ganoderma, alao occurre 
but were only few in comparison with those found t 
Rothamsted’ in August and September 1951; bı 
again they occurred predominantly at night. Sma 
numbers of nd of Helménthosporium, Alternaru 
Epicoccum, , Polythrincium trifolii, and « 
various other it formed & regular component ç 
the '"Unclaseifled" group in the second fraction, b 
&re not shown separately in the table. 

The third slide contained minute hyaline spor 
some of which also oocur on the second alde. T 
most interesting of these are minute hyaline basid. 

rea, which were rare during the day, but reachk 

high concentration of 7,000 per cubic metre durir 
the early hours of the morning (exceptionally a co! 
centration of ten times this value has been reco 
during the period 01.00-05.00 hr.). Other evide 
suggests that a large proportion of these are basi 
spores of the mirror yeasts, Sporobolomyces spy 
Apparently these basidiomycetous yeasta, inhabitin 
the surface of leaves, discharge their basidiospore 
into the air m immense numbers when moist wit 
dew, and at this time they constitute a major elemen 
of the dry air spora. Soon after dawn, as the day 
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me spora becomes re-established, they disappear 
ysrerioualy. Petri diahes (9 am. diam.) of medium 
xposed horizontally for ten minutes at the beginning 
` each period during & similar series of teste on 
uy 24-25 gave 1, 7, 5, 4, 5 and 28 colonies respect- 
ely of Sporobolomyces. Their occurrence as & 
nificant element of the air spore does not appear 
» have been recorded hitherto; but Mr. Merfyn 
ichards (in lH.) informs me that this observation 
ynfirms earlier experiments in which he trapped 
rgo numbers of Sporobolomyoes on plates exposed 
wiring the night at Llandough Hospital in August 
51. 

Another group of minute hyaline spores in the 
cnd and third fractions consisted of rod-shaped, 
xnted or septate spores. The smallest of these could 
asaibly be confused with bacilli; but bacteria would 
"ob bo expected to occur singly, free in the air, in 
arge numbers, though some Aoctinomyoetes might do 
». Some of this fraction may consist of ascospores, 
ut ita composition is at present obscure and merits 
irther investigation because of ita potential interest 
1 plant pathology. Some structurally characterless 
minute hyaline spherical spores have probably been 
verlooked and omitted from the count. 

The fourth fraction is free from plant spores, but 
ontains a copious deposit of amoke particles. The 
‘bsance of spores among the smallest particle fraction 
m zhe fourth alide shows that all particles in the size- 
ange of plant sporee are deposited on the first three 
tages, and that the cascade impactor.can be relied 
‘pcn to give a reasonably undistorted picture of the 
mtire air spora. The emptiness of the fourth slide 
ives confidence in the end point. 

The cascade impactor thus allows & preliminary 
isual examination of the whole air spora, and shows 
hat the gmaller spores make up & very large pro- 
ortion of the total number present. This was not 
bown by the surface traps in general use, which 
lthough giving some information of the relative 
bundance of large spore types at different times, are 
ieavily weighted in favour of larger spores. For a 
omparison of the relative cancentration of differcnt 
pore types at any time the data given by surface 
raps can perhaps not unfairly be described as & 
ygarithmic lie. 

The species making up the smaller size fraction of 
he dry air spora are largely unknown, but transient 
louds of small hyaline basidiospores oocur during the 
ight in high concentration. Well-marked fluctuations 
rith time of day and changes in weather, differing 
rth different species, are also observed, and have 
een studied in greater detail in both dry and damp 
w by Hirst", umng the more convenient automatic 
honetno spore trap. Simultaneous comparisons in 
e field between the cascade impactor and the Hirst 
p have shown that the models of the latter at 
t in use retain spores of all aizes with a higher 
ciency than previously expected. 
he greater part of the solid material larger than 
u suspended in the atmosphere in dry weather under 
ur conditions consists, not of inorganic dust, but of 
nt spores of one sort or another. It is clear that 
reasing knowledge of the air spora depends on the 
er uge of power-operated sampling equipment such 
$ the cascade impactor for spot sampling, or the 
[rst automatic volumetric trap for continuous 
»oords. The resulta obtained at Rothamsted show 
or the first time that & quantitatively complete 
icture of the air spora can be obtained. The pos- 
bility is opened up of applying these methods at 
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other times and in other places and of attempting to 
correlate the findings with the ocourrence of crop 
diseases and of respiratory allergy. 


bcd on Apparatus in Aerobiology, PAhwopatholory, 81, 20! 
core Nature, 108. 487 (1050); Ann. App. Biol, 88, 375 
1 unpublished. 


, Licwell, O. M., and Thomas, J. C., J. Hyg., Cam, 


41, 197 doin. 
‘May, K. R., J. Sci Instr., 29, 187 (1915). 
* Hirst, J. AL, Ana. App. Biol, 89 257 (1052), and unpublished. 


“Gregory, P. H , and Hirst, J. M., Nature, 170, 414 (1952). 


THE NORTH OF ENGLAND 
INSTITUTE OF MINING AND 
MECHANICAL ENGINEERS 


By Pror. GRANVILLE POOLE ' 
King's College, Newcastle upon Tyne 


A event of great historical interest to the minuig 
industry ın Great Britain occurs this year, for 
the members of the North of England Institute of 
Mining and Mechanical Engineers are celebrating the 
hundredth anniversary of its formation in 1852. 

Most fortunately, the first president—Nicholas 
Wood—was a man of outstanding ability and forec- 
sight. He was born in 1785 and in early life was 
thrown into the society of George Stephenson, to 
whom he became an assistant in that series of per- 
severing experiments which at last resulted in the 
steam locomotive. Mr. Wood made the drawings 
from which, under its inventor's instructions, the 
Stephenson safety lamp was constructed. Mr. Wood 
also accompanied Stephenson to Darlington to 
engineer the Stockton and Darlington Radway. He 
wrote & book on the "Establishment and Economy 
of Railways” in 182b. 

On July 3, 1852, & meeting of coal owners and 
‘viewers’ in Newcastle reaulted in the formation of a 
Society called “The North of England Society for 
the Prevention of Aocidente" ; but at a second 
meeting the title was changed to “The North of 
England Institute of Mining Engineers". As mining 
involved much engineering, it was considered deair- 
able to include engineers among its membera, and the 
title was later again changed to its present form. 

Mr. Wood’s contributions to the Transactions of 
the Institute included articles on the relative valuc 
of steam jets and furnaces to increase the ventilation 
of mines; on safety lamps; on the conveyance of 
coal underground; on sinking shafts through the 
water- magnesian limestone and on the 
geology of Northern Coalfleld in Great Britain. 
He also paved the way fer the oatablishment of a 
collegiate institution ''for the cultivation, improve- 
ment and the teaching of mining science’’. 

Nicholas Wood's ingugural address displayed that 
high sense of professional obligation and resolve which 
activated the original members and which resulted 
in the growth of the stature of the Institute being 
recognized in 1876 by the grant of a royal charter by 
Queen Victoria. The following tribute is to be found 
in this charter: “that it has during its oxistence of 
a period of nearly & quarter of a century steadily 
devoted itaelf to the preservation of human life and 
the safer development of mineral property, that it 
has contributed substantially and beneficially to the 
prosperity of the country and the welfare and 
happiness of the community". 


478 


By this time the Institute 
to more than eight hundred, and in terms of the 
charter “‘inolu & large proportion of the leading 
Mining Engineers in the United Kmgdom”. Indeed, 
& review of the list of members reveals that mem- 
bership was beginning to be world-wide, and the 
Institute was becoming a olearing-house of technical 
information on coal minmg in many countries. 

The example set by the North of England was 
followed by the formation of mining institutes in 
other ooalflolda, &nd the North of England Institute 
played a leading part in the establishment in London 
in 1889 of the Institution of Mining Engineers—now 
& federation of eight mining institutes from all parta 
of Britain. 

Many historic papers have been read at the 
meetings of the North of England Institute. In the 
early years, when many disastrous explosions 
occurred, particular attention was paid to the ventila- 
tion of mines. John Buddle, the ‘father of Engliah 
mining’, realzing the poamble danger of using a furn- 
ace to assist in the natural ventilation, invented an air 
pump—the forerunner of the modern fan. A series of 
pepers by J. J. Atkinson on the principles of mine 
ventilation laid the foundation of modern ventilation 
technology. Though Humphry Davy had improved 
the then safety lamp, his "Davy lamp’ was proved to 
be unsafe 1n certain circumstances and improvements 
were gradually brought about. 

Many valuable papers on methods of working and 
the control of the strata are to be found in the 
Transactions of the Institute. With regard to 
methods of working coal seams, as the very shallow 
seams became exhausted it became necessary to 
sink deeper shafts and to work a greater area from 
each shaft, and the first method of really under- 
ground working was evolved, namely, the room and 
pillar method of mining. G.O. Greenwell m 1852 wrote 
‘A Practical Treatise on Minmg Engineering” at a 
time when there was practically no literature on 
mining in the English language. The first edition 
was based on a series of lectures delivered at the 
Newcastle College of Practioal Soienoe—the fore- 
runner of the King’s College of to-day. In passing, 
referenco may be made to a statement made by a 
promment mining engineer in the United States of 
America to the effect that their modern method of 
workmg is based more or leas on Greenwell’s ideas. 

The Institute had from time to time set up oom- 
muttees to study specific mining problems, and in 
1924 “The Support of Workings in Mines Com- 
mittee” was appointed to investigate the causes of 
falls and accidenta due to falls. In 1930 the Committee 
was provided with funds by the Safety in Mines 
Research Board for the appomtment of a full-time 
investigator. The reporta d this Committee provide 
& oomprehensive statement of the fundamental 
factors determining the behaviour of the strata in 
mining operations. 

In 1948 the Northern Divisional Strata Control 
Research Committee of the National Coal Board was 
set up. The Committee has a m ip repre-, 
sentative of the Durham and Northern Divisions of 
the Coal Board and of the North of England Institute 
of Mining and Mechanical Engineers, including 
ae ee MEE a d 
oe University of Durham. this way 
the itute has been enabled to contmue its oon- 
tributions to ite historio work in this field. This is 
an ideal combination of obeervation and experiment 
in mine, together with academic work in the Univer- 


ip had grown 
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sity such as photo-elastic research on plastic mode 
of mme workings. 

The early pioneers would have been astounded 
they could have hatened to the most recent pat 
read at a meeting of the Institute, when succeest 
experimenta were described in the getting of oc 
from very thin seams without any man on the worki: 
face at all. Such is the progress made in t 
mechanization of mining operations. 

With such grand traditions, it will not be m 
prising that the North of England Institute 
Mining and Mechanical Engineers is still very active 

in research to secure the increased safe 
and health and well-being of those employed m t 
mining industry. In addition to the research me 
tioned on roof control and prevention of falls 
ground, there are committees on the lighting a 
ventilation of mines. 

The research on lighting ig being carried out wi 
the view, ultimately, of being able to predict & 
performance of any lighting fitting under any set 
mining conditions. The series of testa being done 
the moment are designed to investigate the effect 
shape of a mme roadway and the reflexion factor 
ite walls and roof on the utilization factors. T} 
work is being done in the Laboratories . 
King's College, Newcastle upon Tyne, and tests a 
also being carried out underground so as to obtain 
contmual correlation of results. A special photomet 
has been designed and constructed with which tj 
spherical distribution of any source can be foun 
Investigations also cover the safety of fluoresce: 
lamp units for use in gassy mines, and a aa 
aignalling system on longwall faces. 

. The immediate object of the research on ventilatic 
is the formulation of rules and formule as the bas 
for the design of fan drifts. 

The first i of the Institute were in tJ 
lecture room of the Literary and Philosophical Socie! 
at Newoastle upon Tyne; but through the enthu 
jastio efforts of ita members and with the co-o tic 
of the coal owners, the present well-known home 
the Institute, Neville Hall, Newcastle upon Tyn 
was built and opened in 1872. 

The beautiful Wood Memorial Hall Library ar 
ideally arranged lecture theatre, together with tl 
other offices provided, bear witness to the profeasion 
spirit aroused by the inauguration of the Institut 
and have done much to inspire succeeding generation 
of mining and medhal. engmeers in devotion : 
the task of following the objectives so clearly set o 
by Nicholas Wood. : 

In order adequately to maintain this building a 
to ensure continuity in research, a Oentenary A: 
Fund has been opened, and it is hoped that 
appeal will meet with generous response. \ 


INTERNATIONAL SEAWEED 
SYMPOSIUM Š 


N international seaweed symposium, i 

by the Institute of Seaweed Research, 
Uni ity of Edinburgh and the Scottish 
Biological Association, with the assistance of 
responding delegates from Australia, Canada, Chil 
France, Germany, New Zealand, Norway, Soui 
Africa, Spain, Sweden and the United States . 
America, was held in Edmburgh during July 13-1 
The symposium, which was the first of ita kin 
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attracted world-wide interest, and was attended by 
some 160 scientists and technologists from more 
than twenty countries and Colonial dependencies. 
Lord Bilsland, chairman of the Board of Management 
of the Institute of Seaweed Research, presided at 
the opening ceremony in the Zoology Department of 
the University of Edinhurgh and offered a warm 
welcome to all the members. Jn his address in 
fcrmally opening the symposium, Mr. James Stuart, 
Secretary of State for Scotland, considered that many 
of our present industrial and agrioultural problems 
might be alleviated to a very appreciable extent by 
making better use of the hundreds of thousands of 
tons of scaweed growing naturally around our shores, 
whether by way of animal feeding-stufis or in the 
many other ways which are being investigated by 
men of science in their present research programmes. 

At the first session, which was devoted to ' Phy- 
qology"', Dr. E. M. Burrows (Great Britain) opened the 
proceedings with a paper on ‘‘Intertidel Plant Popula- 
tions with Special References to the Genus Fucus’, 
in which she referred to the effect of habitat variation, 

netical vanation and hybridization occurring in 

ucus spiralis, F. vesiculosus and F. serratus. Dr. 
D. de Virville (University of Paris) delivered & paper 
on “Algal Population Decrease on the East Coast of 
Corentin", ın which he disouased the main types of 
marine plants gathered for agricultural and industrial 
uge from the Atlantic coast of France. The Fucaoete 
(Fucus vesiculosus, F. serratus and Ascophyllum 
nodosum) are collected chiefly for manure, the 
Laminari&cee (Laminarta, Saccorhiza and Alaria 
species) for the extraction of iodine, Chondrus crispus 
and Gigartina mamullosa for the preparation of gels, 
and Zostera marina as a pecking or filling material. 
A progressive decrease of these plant growths, due 
often to excessive gathering, has been recorded in 
recent years, and Dr. de Virville suggested that more 
severe control of harvesting should be introduced in 
an effort to halt this serious depopulation. 

Several papers were devoted to a detailed study of 
the seaweeds occurring in different parta of the world. 
Dr. E. Jaasund (Sweden) discussed the marine alge 
of she north Norwegian coast-line, Dr. L. Bellon 
(Spain) dealt with the seaweeds of the Malagan coast, 
Mr. C. Primo (Spain) described the algal population 
of Spanish West Africa, and Dr. J. R. Nunn read a 
paper on the seaweed vegetation of South Africa. 
‘Contributions dealng with the purely botanical 
aspect of the marine alge were given by Dr. P. 
Kommann (Germany), who discussed the develop- 
ment of Giffordía fuscata (Zan), Prof. J. Feldmann 
(France) on the evolution of the female organs of the 
Flonder, Dr. H. B. 8. Womersley (Australia) on the 
Macrocystis species of southern Australe, Dr. T. 
'Le on the reduced forms occurring in the 
5 marine flora, and Prof. M. Chadefaud 
(France) on the staming techniquee developed for the 
tytological study of the alge. Dr. B. L. Moss (Great 

ntem) discussed the variation un chemical con- 
stitution occurring dunng the development of: the 
lFucales, and emphasized the importance of givi 
Mm descriptions of any plant material submitted 
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chemical analysis. Mr. B. Grenager spoke on the 
urveying of the Norwegian seaweeds by means of 
the spring grab technique developed by the Scottish 
Seawced Research Association. . 

“Algal Chemistry" was the subject for the secon 

sesgion, and Prof. T. Dillon (University of Galway) 
opened the proceedings with a lecture on “The 
Constitution of Some Seaweed Mucilages". He 
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described the preparation and purification of & 
polysaccharide sulphune ester from fruiting Asco- 
phyllum nodosum, which contained one galactose to 
seven fucose residues and having one sulphate group 
attached to each monosaochande anhydride unit. 
The galactan sulphuric esters from Gehdium lati- 
folium, carragheen moss, Furcallaria fastigiata, Dilsea 
edulis and Dumontia incrassata were also discussed. 
Dr. F. J. Coll (Eire) dealt with the constitution. of 
flondean starch extracted from Furcellaria fastiguat« 
and Dilsea edulis, and presented evidence to show, 
from methylation and fp-amylolyms studies, that at 
least 50 per cent of the molecule conausts of a-D-gluco- 
pyranose units linked through carbon atoms 1 and 4 
as in ordinary starch. The quantitative liberation of 
carbon dioxide from uronic and polyuronie acids, 
such es alginic acid, when heated at 255° C. m the 
absence of any catalyst, was discussed by Dr. A. S. 
Perlin (Canada). The evidence suggests that the 
reaction i8 & true decarboxylation, and it has been 
employed for the analysis of several polyuronides, 
such as oxidixed cellulose and starch. Dr. R. W. 
Watson (Canada) read a paper on “The Molecular 
Weight of Algın as determined by Sedimentation 
and Diffusion”, in which the weight average molecular 
weight of four samples of sodium alginate ranged 
from 32,000 to 163,000, and appeared to be linearly 
related to the intrinsie viscosity. The variations in 
chemical composition among individual Lamtnaria 
diguata planta, collected at the same time and from 
the same habitat, were described by Mr. A. Haug 
(Norway), who found large individual vanations in 
the dry matter and ash content with smaller varia- 
tions in the alginate content. He emphasized the 
importance of these resulta in recording analytical 
data for the brown alge. The alginate, aah, mannitol, 
laminarin, combmed fucose and iodine content of 
various South Afmcan Phmophycete was dealt with in 
& paper read by Dr. J. R. Nunn, while Mr. C. W. 
Bonniksen (Great Britain) desoribed the various uses 
of alginates and algmate materials in medicine and 
surgery. The nit nous constituents of the marine 
alge were reviewed by Dr. E. Gordon Young (Canada) 
and Dr. G. T. Young (Great Britam). Algal peptides 
and protems are difficult to extract, relatively strong 
alkali being required to extract 50 per cent of the total 
nitrogen. Dr. G. T. Young deseribed the nitrogen 
distribution in various common brown seaweeds 
between volatile base nitrogen (chiefly ammonia). 
nitrate-nitrogen and residual Kjeldahl-nitrogen. and 
pointed out thet the a-amino-nitrogen after hydrolysis 
was invamably less than the residual Kjeldahl-nitro- 
gen, due probably to decomposition of the amino-acids 
1n presence of carbohydrates. Acid hydrolysates of L. 
saccharina and A. nodosum contained the following 
amino-acids: glycine, alanine, valine, leucine, 180- 
leucine, aspartic acid, glutamic acid, serine, threonine, 
proline, phenylalanine, lysine and a trace of arginine. 
Mr. L. E. Ericgon (Sweden) spoke on the occurrence of 
vitamin B, folic acid, folinie acid and various amino- 
acids in differant brown and red seaweeds from the 
Baltio and North Seas ; the content of vitamin B, in 
some alge appears to be comparable with that of liver. 

At the session with “Utilization” as the subject. 
Mr. R. W. Moncrieff (Great Britain) reviewed the 
present uses of alginates in foodstuffs, textiles, toilet 
goods, paints and engineering ; recent developments 
include & washable flame-proof fabric and table 
jelles that set ın hot weather. The expansion of the 
seaweed industry has hitherto been limited not by 
any shortage of seaweed or difficulty of extracting 


480 


alginates, but by the limited number of known uses 
for seaweed derivatives, and the development of 
the alginates ia at present being actively studied. 
The utilization m United States of agar and 
carragheenin, the two chief gelling ts extracted 
from the red alge, was discussed by Mr. E. C. Jertaon 
(United States), and-Dr. D. C. West read a paper om 
“A Survey of Certain Seaweeds of Commercial 
Importance in South West Nova Scotia”. The survey 
revealed the presence of approximately 200,000 tons 
of rookweed, 900,000 tons of Laminaria spp., while 
in 1950 almost 8,000,000 Ib. of Ohondrus were har- 
vested. Recolonization of these species was also 
discussed. Industrial lications of the seaweeds in 
Spain were dealt with by Dr. J. Aravio-Torre, who 
spoke of the rapidly increasing production of agar 
from 1044 to the present time, production in 1951 
amounting to some 62,000 Ib.; the brown seaweed 
industry, however, has not grown to the same extent. 
The seasion on utilization was concluded by Mr. 
O. J. E. Hand (Great Britain), who described the 
results of feeding various seaweed meals to layi 
hens: the introduction of 10 per cent of sea 
meal into the basal ration, although causing increased 
water consumption, did not produce any ill-effect 
upon egg production, egg weight and shell weight in 
&mall-ecale trials of 100 days involving groupe of four 
birds. When 15 per cent of the basic ration, however, 
was replaced, water consumption was further in- 
creased, and live-weight and egg production decreased. 

The final session, entitled ‘World Seaweed Re- 
sources”, was introduced by Dr. F. N. Woodward 
(director of the Institute of Seaweed Research), and 
the following spoke on the seaweed resources of 
therr respective countries: Dr. H. B. 8. Womeraley 
(Australia and New Zealand), Dr. D. C. West and 
Dr. G. M. Shrum (Canada), Mr. E. O. T. Holsinger 
(Ceylon), Prof. H. Eteheverry (Chile), Dr. 8. Lund 
(Denmark), Mr. D. T. Flood (Eire), Prof. J. Feldmann 
(France), Prof. O. Hoffmann (Germany), Mr. F. T. 
Walker (Great Britain), Dr. J. R. Nunn (South 
Africa), Dr. -L. Bellon (Spain), Dr. T. Levring 
(Sweden), and Mr. G. W. Anderson (Zanzibar). 
Papers from the followmg authors, who were unable 
to attend the symposium, were read by title: Prof. 
T. Rayæ (Israel), Dr. 8. Suto (Japan), Prof. T. 
Braarud (Norway), Dr. G. T. Velasquez (Philippines), 
and Drs. K. 8. Pillai and N. S. Varjer (Travancore— 
Cochin). 

Many members contributed to the discusaion on each 
group of papers at the end of the various seasions, and 
a résumé of these discussions, together with abstracta 
of the complete set of papers presented and read 
by title, will appear in the “Proceedings” of the sym- 
posium, copies of which should be available before 
the end of thia year. Dr. M. Knight (Great Britain), 
Dr. T. Levring (Sweden), Prof. C. G. C. Chesters 
(Great Britain) Dr. E. Gordon Young (Canada), 
Prof. E. L. Hirst (Great Britain), Mr. E. C. Jerteon 
(United States) and Dr. F. N. Woodward (Great 
Britain) presided at the various sessions. 

There were three excursions connected with the 
sympoeium. On July 18, & Joint meeting with the 
British Phycological Group was held at Bt. Andrews, 
where members and their friends visited the Gatty 
Marine Laboratory and were given ample opportunity 
of studying the marme flore of that part of the coast. 
On the afternoon of July 15, members visited the 
Institute of Seaweed Research, Invereak, Midlothian, 
to inspect the laboratories and workshops. Mr. Philip 
Jackson, deputy director of the Institute, gave a 
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brief description of the different methods develope 
for harvesting sublittoral brown seaweeds, and oi 
the morning of July 17 demonstrations of this equip 
ment were held at Dunbar and Fisherrow. 

There were also three social eventa held during th 
evenings. On July 14, d tes were provided witl 
an opportunity of meeting m very pleasant circum 
stances at a cocktail given by the Secretary o 
State for Scotland, on July 16 the Magistrate 
&nd Counoil of the City of Edinburgh showed thei 
interest in the purpose of the symposium by holdin, 
& reception in honour of its members in the Cit, 
Chambers; in the absence of the Lord Provost 
members were weloomed Senior-Baihe Jama 
Campbell, and Mr. E. C. Jertson replied for thi 
visitors. On July 15, & dinner was held in the hal 
of the Royal College of Surgeons, where the pringj 
speakers wore Dx. FEN. Woodward and Sir Alazande 
Gray, professor of commercial and political economy 
and mercantile law in the University of Edinburgh 

Dr. T. Levring expressed the feelings of member 
when, at the closing aeasion, he spoke of the succes 
of the symposium, not only from a scientific but ale 
from & social point of view. He suggested that th 
next symposium should be held in Norway thre 
years hence, and this motion was very oordiall 
supported. E. T. DAWAR 


NEWS and VIEWS 


Commonwealth Sclentiflc and Industrial Researct 
Organization: Mr. G. A. Cook 


Mz. Se ee et of secretary 
of the Commonwealth Australia Scientiflo anc 


Industrial Research Organization, after thirty yean 
with the Organization’and ita predecessors, the 
Institute of Science and Industry and the Couns 
for Scientific and Industrial Research. Mr. Cool 
graduated at the University of Melbourne witl 
first-class final honours in science and in mining 
engineering. After service in the First World War, 
he worked with Sir Edgeworth David oollating 
geological information from the French and Belgian 
Geological Surveys, and on his return to Australia 
undertook research in several phases of the mining 
and metals industries. When Mr. Cook joined the 
Institute of Science and Industry es scientific 
abstractor in 1922, there were only two people with 
a scientific traming on the staff. He has seen the 
growth of that Institute into the present Organiz&- 
tion, with a total staff of more than three thousand, 
including eleven hundred scientists. In 1927 he 
was appointed assistant secretary to the Council for 
Soient o and Industrial Research, and for many years 
was also officer in charge of ita Information Service. 
He succeeded Mr. G. Lightfoot as secretary in 1944 
Mr. Cook has always kept in personal touch with all 
phases of the Organization’s work, and his long gerviok 
ee a E Meg a aM 
of science and its organization. He has taken 
particular interest in making the results of scientif- 
Tesearch available to industry both as an editor 
scientific publications and as a writer of non-technic&, 
accounts for the general reader. 

* The administrative work of the Commonwealth 
Scientific and Industrial Research Organization will 
now be the responmbility of four senior members of 
the secretariat: Mr. F. G. Nicholls, secre 
(general administration); Mr. G. B. Gresford, 


No 4325 September 20, 1952 


vecretary (physical and industrial sciences); Mr. W. 
[vea, secretary (agricultural and biological sciences) ; 
and Mr. AL G. Grace, secretary (finance and supplies). 


Agricultural Census In Iraq 


THE first agricultural census to be undertaken in 
sho Middle East is now nearing completion ın Iraq. 
Chis census, organized and directed by Dr. K. G. 
Fenelon, who 18 Government statustician, will pro- 
vide information much needed for the planning of 
developments made possible by the rapidly increasing 
-venues from oil royalties. The statistica now being 
sollected relate to such matters as land utilization, 
aud tenures, farm labour, size of farms, crops and 
she livestock carried on farms or owned by nomadic 
Tibes. Special emphasis has been placed on the need 
for early publication, and already data for certain 
lmiriets are available. The census is a nation-wide 
suivey and has necessitated a farm-to-farm visitation 
vy specially trained enumerators drawn largely from 
she ranks of teachers and college students on vacation. 
As the majority of the farmers are illiterate, the 
verbal information given by them has had to be 
sntered on the forms by the enumerators themselves 
and, where necessary, translated into Arabic from 
Kurdish or Turkish. In taking the census, which 
»egan in June and is expected to be completed in 
November, many difficulties have had to be over- 
some, especially in those districta where land settle- 
ment i8 not yet completed or where the flocks of 
nomadic tribes have to be enumerated. Many of the 
‘arms and villages are far removed from any main 
wal. and though motor transport has been used 
where possible, other means of transit, such aa mules 
in the Mountains, camels in the desert or small boats 
in the marsh-lands, have been employed to reach 
these more remote villages. 


Nuffield Botanic Garden, London 


WnEN the Nuffield Foundation moves into ita new 
headquarters at Grove House, Regent's Park, Lon- 
jon, & large part of the four acres of gardens in which 
the house stands will be made avaiable by the 
Foundation to University College, University of 
London, for botanical research. The garden will be 
xnown as the "Nuffleld Botanic Garden". In the 
Irst instance, research is envisaged which will deal 
with some of the genetical aspects of the taxonomy 
of native British species and also with the problems 
associated with intersexes ın plants, under the 
direction of Dr. J. Heslop Harrison. It is expected 
that later developments may include both ecological 
and experiments! studies of native species, particu- 
larly those of taxonédmic and ecological interest. 
Botanists will note with appreciation this important 
xtension of the interests of the Nuffield Foundation 

the fleld of experimental taxonomy. 


alevision In Wales and Scotland 


Ox August 15, the Postmaster-General, Lord De La 
Varr, opened the new television transmitting station 
for South Wales at Wenvoe, near Cardiff, thereby 
ompleting the firat stage of the installation of the 
ritish television network. At the present time, this 
ation 18 operating with a 5-kW. transmitter, but it 
ill be raised to at least ten times this rating as Boon 
as possible. Two days later, the Scottish station at 
Kirk o' Shotts was brought into full high-power 
operation by the completion of the new vision trans- 
mitter supplied by Electric and Mumoal Industries, 
Ltd., which 18 capable of delivering 75 kW. into the 
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aerial. The corresponding high-power sound trans- 
mitter, supplied by Standard Telephones and Cables, 
Ltd., has & carrier output of 18 kW. at 100 per cent 
modulation. These installations replace the low- 
power standby transmitters which have been in use 
since the Scottish television service was opened last 
March (see Nature, March 22, p. 482). When the 
corresponding high-power transmitters are com- 
pleted at Wenvoe, Scotland and Wales (including the 
west of England) will have the most powerful tele- 
vision stations in Britain and, 1t ıs thought, in the 
world. The completion of these stations will bring 
the British television service within the reach of 
some 40 million people, or about four-fifths of the 
population of the United Kingdom. 


Soclal Insurance and the Problems of Poverty 


THe Beveridge report on social insurance and 
allied services in Great Britain defined freedom from 
want as the basic purpose of the social gecurity 
Boheme. A recent broadsheet issued by Political 
and Economic Planning (No. 344. “Poverty: Ten 
Years After Beveridge’) examines the extent to 
which efficient and rmanent defences against 
poverty have been bull up in Britain in fulfilment 
of this purpose dumng the past ten years. Attention 
is focused prineipally on the information and methods 
available for giving a deflnite meaning to poverty 
and thus fixing & poverty standard which can be 
used both by investigators in charge of social surveys 
and by administrators in determining the level of 
social payments. In particular, an attempt is made 
to give a clearer meaning to the term ‘subsistence 
minimum’ and to indicate the steps involved in 
arriving at auch a minimum. At present, insufficient 
information is available to enable a satisfactory 
subsistence standard to be worked out, although the 
proposed inquiry of the Ministry of Labour into 
family budgets, intended to supply facts for a revision 
of the index of retail prices, could supply much of 
the missing information. The use of family budget 
data is the only practical way, the broadshcet points 
out, of limiting the arbitrariness of judgments for 
items other than food, and there 1s & strong argument 
for adding a few specific items, auch as postage, 
shaving and hardreesing, laundry, contracoptives, 
sanitary towels, certain subsemptions, soap and other 
cleaning materials, to the list of necessities usually 
adopted in a standard, on the ground both that they 
ocoupy a consistent place in family budgets and that 
‘by conventional standards’ they are necessities. In 
the last resort, decisions must be based on contem- 
porary views about the lowest living conditions that 
are tolerable in the community. Whatever policy of 
preventing poverty is adopted, a carefully determ- 
ined subsistence standard is essential for its success. 


Soclological Bulletin 

Tre first issue of the new journal of the Indian 
Sociological Society, entitled the Sociological Bulletin 
(1, No. 1; 1052. Pp. 88; from the Indian Socio- 
logical Society, Jamnalal Bajaj Nagar, Kurla Road, 
Andheri; Rs. 3, or 4s.), is given & characteristic 
flavour of ita own by the easay it includes by Prof. 
D. P. Mukerji on “Sociology in Independent India”. 
The subject has, he thinks, been ignored hitherto by 
the Government of Indie, and insufficient use has 
been made of sociologists in the drafting of legislation. 
Nevertheless, sociology can now be offered in the 
competitive examinations of the Union Public Service 
Commission, which will give it a new status. Stull 


482 


more mmportant than this, however, the shaping of a 
S eee ee eee 
intelligent analysis of socal trends and, in 
on what Prof. Mukerji terms “culture-aaaimilation”, A 
and this ıs one of the more mumportant tasks for 
the Indian sociologist to accomplish. Prof. Mukerji 
&nd-his colleagues see themselves as members of 
a soaety attempting to avoid domination by both 
American and Russian culture and civilization. 
American sociology i8 sometimes presented to the 
Indian scholar as ''& acientaflo disorpline to save the 
world from Marxism”; but Dr..M. N. Srmivas 
roundly declares in his arcs on “Social Anthropology 
and Sociology” that, for all their olam to be ‘scien- 
tista’, American sociologists implicitly, but none the 
lees deeply, believe in the values of contemporary 
America. The Indian sociologist, therefore, appears 
to be embarkmg on an attempt to develop his own 
study in his own way, rejectmg both the American 
and the Russian patterns. His colleagues throughout 
the Western world will watch his work with mterest 
and sympathy. 
Japanese Researches In Blophysics 

Tos Research Institute of Applied Electrictty, 
Hokkaido University, Bapporo, Japan, has followed 
up ita first monograph, entitled "Theory and A Applioa- 
tion of High Frequency Phenomena” (see Nature, 
167, 102; 1951), by & second interesting monograph 
on “Some Researches on Biophysics" (Monograph 
Series No. 2; pp. 69; August 1, 1951). This latter 
publication, which 1s edited by Y. Asami, contains 
sir articles: the first two are concerned with the 
effecta of radiation on proteins, the next two with 
the methods of excitation of and electrical conduction 
along nerves, and the remaining two with physio- 
chemical problems. M. Wakabayashi and F. Kawa- 
mura describe whats probably the first reliable 
investigation of the effects of large doses (10*-10* r.) 
of X-rays on the serum proteins. The chemical 
changes produced were examined, and the results 
obtained were compared with the changes produced 
by ultra-violet radiation or by heatmg. The rapid 
vapour-preasure method of determination of the water 
content of eamly purified proteins, devised by K. 
Hirota and F. Kawamura, is the subject of the other 
article on proteins, and the resulta of the application 
of the method to gelatin and fresh muscles support 
Wakabayashi and Kawamura’s work. The other 
articles deal with the followmg topics: ' the spike 
and dome potential observed in the oil/saline-water 
nerve model; study of the discharge pattern of 
Hering’s sinus nerve and the excitation mode in the 
chemoreceptors of the carotid body ; polarographic 
measurements of oxygen concentration $n vive ; and 
dielectric absorption and anomalous dispersion of 
polar solutions. 


Forest Taxatlon In New Zealand 

Iw Information Series No. 11 of the New Zealand 
Forest Service (Wellington, 1950), Mr. M. B. Grainger 
discusses the question of forest taxation, & recurring 
problem which appears still to be far from settled, 
Binoe opinions differ widely on what should be a fair 
burden to lay pie foresta, the produce from which 
is essential to all type of the human race in one 
form or another, quite apart from industrial utiliza- 
tion. Private foresta, especially commercially owned 
private foresta, as apart from the Government foresta, 

lay an important part in the forest economy of New 
Zealand. As Mr. Grainger says, "The National Forest 
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policy has always envisaged private forests pla 

a significant part in New Zealand’s timber 
wood economy d therefore the Foreet Service 
sought to encourage good standards of forest manage- 
ment”. The methods of taxmg forest land. and forest 
operations have proved increasingly difficult durmg 
the past thirty years and have come in for a good 
deal of oriticiam, certain anomalies, not unknown i 
other countries, having became apparent. It m 
be obvious to all that a property like a forest cannot 
be looked at fram ihe same point of view as a housa 
or industrial buildings, or even a farm with ita 
short-term growing crops, and so forth. The forests, 
even short-rotation crops of 15-20 years or so for 
firewood, paper pulp, eto., are not so easily assessed 
for taxation purposes. There is no doubt that 
excessive taxation based on inability to grasp the 
different growing conditions and the longevity of 
these conditions have been in the past, and are at the 
present day, & serious threat to the perpetuation of 
the forest in parta of the world where this mamtenanca 
is of the first importance to the population of the 
country conoerned. Before he formed the opinion 
that contemporary tax practice in Now Zealand is 
prejudicial to good forestry, Mr. Grainger visited a 
number of selected countries. In this 
brochure taxatron methods in Great Britain, Sweden, 
Finland, Franoe and Norway are briefly dealt with, 
the various com: and then contrasted 
with those of New Zeeland, and proposals made with 
referenoe to the latter country. 


Planets and Sunspots 
Tux third part of K. G. Meldghl's paper on ‘Tidal’ 


- 


Forces in the 8un’s Corona due to Planets”, which 
has recently bean published (pp. 14 of text, and pp. 16 
of illustrations. Copenhagen:  Berlingske Forlag, 


1952), oarmes on the work of the other two perte, 
rence in 1938 and 1949 respectively (see Nature, 
44, 726 (1039) and 165, 301 (1950) ; and also 168, 1058 
(1850) ). M pees wes Len that a period of 
308-52 years has a powerful influence on the vertical 
tadee, confirmatory evidence of which was found in 
the observations of auroras and sunspots. It was also 
pomted out that the partial force periods of the sun 
include one of 22-38 years, which approximates to 
Hale’s estimated period for the obanging polarity 
of the spots, and in Part I ıt was that the 
disturbance which caused the spots moved along the 
meridian plane or nearly so. lt remains to be seen 
whether Hale’s observations will confirm Meldahl’s 
views. While Part 8 repeats some of the resulta 
previously obtained, it also contains many new 
features and includes a separate portion with arteen 
illustrations. These show that there is a preponderd 
ance of meridional forces pointing towards the equa- 
tor, with maxima at about 45° latitude, and it i 
suggested that there may be corresponding curren’ 
in the coronal gases, such currents being subject 
smuler centrifugal foroee in addition to the o 
forces due to the sun’s rotation. A number of photo-: 
graphs of solar eclipses are reproduced for 1860-1901, | 
and these show the diamond shapes in the corona 


' with four cusps at 45° latitude, thus “Cara 


the meridional forces already referred to 

hydrodynamic phenomena—ain particular the case of 
a fluid surrounding a rote are outlmed in 
two illustrations, and it is found that a number of 
configurations resembling thoeo found on the sun 
are in evidence in the experiments. Disappointed 
with the lack of satisfactory explanations of currenta 
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a the corona, Meldahl has formulated a hypothesis— 
dmitiedly rather speculative though partly based on 
ibeervational data—leadi to his “Characteristic 
Jurvee" for the sun as a centrifugal fan, 
nd this is explained in two illustrations and also at 
ength in the text. Deductions with this hypothesis 
Bs & basis seam to explain a number of phenomena 
esociated with eclipses of the sun at various times ; 
t will be interesting to learn whether the hypothesis 
& supported by observations of the eclipse of Feb- 
ary 25, 1952. 


Research Developments by British Thomson- 

Houston Co., Ltd. 

AX interesting illustrated article appears in the 
May-June issue (23, No. 3) of B.T.H. Actwities, in 
which Mr. L. J. Davies, the director of research, 
‘eviews the work of the British Thomson-Houston 
Research Laboratory during 1951. New materials 
‘or usa at high temperatures and new glasses, in- 
studing & new phosphate glass for sodium-vapour 
lischarge- and tellurite glasses of unusual pro- 
»ertieg, have developed, and the work of the 
Physical Analysis Group has been oon- 
üderably. The creep ies of alloys for steam 
urbines and gas turbines have been the subject of 
pecial interest and study. Work on the applications 
Plead euitibida photossa has resulted in the devel 
ment of an infra-red radiation pyrometer for 
measurement of surface temperatures down to 150° C. 
Other instruments developed were infra-red photo- 
alectric relays and & halogen vapour leak detector. 
3ingle-orystal germanium has received considerable 
attention, and a new p—n junior m germanium 
rectifier capable of handling i le power bas 
been produced. Improvements have been made in 
valves for marine radar, and new glass toroids of 
reduced size but which allow full use to be made of 
the magnetic flux available have been devised for 
use in betetrons and proved successful. A 2-MeV. 
impulse generator has been erected in the heavy 
plant factory at the Company's works at Rugby. 
It sug catia specially designed aluminrum eleot- 
rodes which together with the generator form 4 
standard of capacitance for use with impulse voltages 
1p to two million. The article concludes with a 

iption of some very interesting devel ta in 
ectroluminescance and m lamps of the -pressure 
and vapour, fluorescent, germicidal and other types. 


Libraries of the University of Leeds: Report for 
1950-51 


Ta annual report of the librarian of the University 
f Leeds for the session 1950-51 . 12; from the 
niversity ; 1951) records a total of 337,787 volumes 
d 151,645 pamphlets in the collections at June 80, 
951. Accessions during the year totalled 14,485 
umes, 3,042 pamphlets and 25,883 parta of 
periodicals, & decrease of 8 per cent on the previous 
peasion. Catalogue additions totalled 47,774, an 
of 19 per cant; loans to readers, 78,358, an 

of 10 per cent; and inter-library loans 

talled 1,294 books borrowed and 1,495 books lent, 
of 31 and 10 per cent, respectively. On & 
inquennial visit on November 15, the University 

k ta Committee saw the. Brotherton Library, and 
the Medical Sub-Committees the Medical Library. A 
revised list of periodical i in the Brotherton 
Library is being prepared for the British Union 
Catalogue of Periodicals, and when this list is oom- 
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plete, in about two years time, it may be published 
tely as a handlist of periodicals in the University 
. In view of the forthooming revised edition 
of the Short Title Catalogue of English books, 
1475-1640, a list has been prepared of the items in 
the Catalogue which are possessed by the Library 
and also of a few items possessed by the Library 
which are not in the first edition of the Catalogue. 
The use made of the Medical Library has further 
increased in spite of serious difficulties due to 
inadequate tion. The library of the 
Institute of Education moved in August 1950 to more 
commodious quarters in University House, and the 
Library of the t of Textile Industries 
became a sectional hbrary under the central library 
administration from September 1. A new depart- 
mental library was started during the session in the 
Department of French, and the Library of the 
of Adult Education and Extra-Mural 
Studies will be incorporated as a section of the 
University Library from the beginning of the next 
quinquennium. 


Sodety for Visiting Scientists : Annual Report for 
1951-52 


Tun of the Secretary of the Society for 
Visiting Scientists, to the fifth i on 
July 24, refers to the reduction fram £4,000 to £2,000 
of the grant from the British Council, necessitated 
by the reduction of the Government grant to the 
latter body. The taak of raising & sum of 24,000 
for the financial year, starting on April 1 this year, 
has been undertaken by the honorary treasurer, Prof. 
A. Haddow, mainly by an appeal to industry (from 
which £900 has already been received). The Society 
is now registered as a charity, and four organizations 
have already signed a deed of covenant with the 
Society. Some saving has been effected b the 
reduction of the Society’s activities. With the 
co-operation of the Science and Engmeerin eer 
ment, the Student Department and the Welfare 
Department, an Overseas Science Studenta Associs- 
tion, with & membership of 120, has been founded 
to welcome uate science students from over- 

ing them into closer contact with the 
goientiflo life of Great Britain and with one another. 
This Association is affiliated to the Society for Visiting 
Scientists. Prof. A. V. Hill 18 succeeding Bir Harold 
Spencer Jones ‘as president of the Society, which has 
& membership of 1,000, but the report emphasizes 
that membership of British scientiflo workers is not 
increasing as much as is desired. 


Reference List of Cultures of Protozoa 


Tux Society of Protoxoologists is establishing a 
centre of information for available oulturee of free- 
living and parasitic Protozoa and ulgal flagellates 
maintained in various laboratories in the United 
States and other countries. This system will relieve 
the scientific worker who has isolated, or is main- 
taining, the cultures of the need to give technical 
information every time that a culture is requested. 
Those who are willing to co-operate in the formation 
of this reference list and are willing to send cultures 
to other in igators should from the 
Committee on tures of Protozoa a data card for 
each species that is being maintained in their lab- 
oratory. On each card pertinent information regard- 
ing the origin of the culture, procedures for mainten- 
ance, key references and other essential data will be 
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entered. These cards will form the basis for an 
alphabetical flle of species and a taxonomical croes- 
reference list. In addition, the card will indicate 
where the culture may be obtained. Upon request 
for & certain species, a photostatio y of tbe 
master card will be sent upon payment of a nominal 
fee. This information will be made available to all 
who are interested, m obtaining cultures. The chair- 
man of the Committee on Cultures of Protozoa is 
Dr. L. Provasoli, Haskins Laboratories, 805 Hast 
48rd Street, New York 17, N.Y. 


U.S. Natlonal Sclence Foundation : 

Grants 

Tum National Science Foundation (2,144 California 
Btreet, N.W., Washington 25, D.C.) has announced 
the award of the final group of research granta, 
approved during the flacal year which ended on 
June 80, in its programme for the support of basic 
research. This group consiste of twenty-nine granta, 
totalling 263,535 dollars, for biological and physical 
sciences, and the fields covered are as follows : 
astronomy, chemistry, developmental biology, earth 
sciences, engmeering, environmental biology, experi- 
mental psychology, genetic biology, mathematics, 
microbiology, molecu biology, physics, regulatory 
biology, and systematic biology. Altogether ninety- 
eight grants have been awarded during the past 
year, totalling 1,181,175 dollars, and these were distri- 
buted to sixty institutions in thirty-flve States and 
Hawai, the & grant amounting to 11,082 
dollars for 1:9 years, or about 5,800 dollars a year. 
While ta were selected primarily on the bams of 
scientific merit, the Foundation is attempting in ite 
programme for the support of research to encourage 
the development of research activities in smaller 
institutions throughout the United States. This 
policy is aimed not only at increasing the research 
potential of the nation, but also at improving the 
teaching of science at both the graduate and under- 
graduate levels. Application forms for both pre- 
doctoral and ral graduate fellowships for 
the academic year 1953-54 can be obtained after 
October 1 from the Foundation. leted applica- 
tions must be returned to the Fellowship Office, 
National Research Council, by January 5, 1958. The 
special examination for predootoral candidates will 
take place at various places throughout the United 
States on January 81, 1953. 


Natlonal Smoke Abatement Society 


Tus annual conference of the National Smoke 
Abatement Society will be held at Portamouth during 
September 24-26 under the presidency of Alderman 
F. E. Tyleoote, of Manchester, emeritus professor of 
medicine in the University of Manchester. The Dea 
Voeux Memorial Lecture this year will be by W. R. 
Hornby Steer, standing counsel to the Society, on 
"Smoke and the Law’. The includes 
reports on air pollution and canoer of the lung (Dr. 
Percy Stocks), prevention of domestic smoke (Dr. 
J. L. Burns), work of the Fuel Research Station 
(Department of Scientific and Industrial Research) 
on atmospheric pollution (Dr. E. T. Wilkins), & 
geasion on incentives for the prevention of industrial 
and domestic air pollution, and a discussion on 

llution problems in the iron and steel industry, to 

opened by Prof. R. J. Sarjant. Further informa- 
tion can be obtained from the Society, Chandos 
House, Buckingham Gate, Westminster, London, 
8.W.1. 
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Announcements 


Wa to announce the death, on September 1! 
of Sir Richard Gregory, Bart., F.R.8., editor c 
Nature from 1919 until the end of 1938, aged eighty 
eight. 

Tas Medical Research Council has appointed In 
J. C. Gilson to be director of ita Pneumooonioat 
Research Unit at Llandough Hospital, near Penarth 
Glamorganshire. Dr. Gilson, who was formerl, 
assistant director of the Unit, takes the place of In 
Charles Fletcher, who resigned oa August 31 to tak 
up an appointment at the Postgraduate Medios 
School of London. 


A JorsT Committee consisting of representative 
of the Royal Society and the University of Cambridg 
has appointed Dr. R. J. Eden, of the Univermty c 
Cambridge, to be Smithson Research Fellow, for fou 
years in the first instance, from October 1. Dr. Ede 
wil work in the Univermty of Cambridge on th 
theory of fundamental particles. 


THX» biennial Conference of the Oil and Colou 
Chemiste’ Association will be held at Eastbourn 
during June 3-5, 1058. There will be'three technica 
sessions, each composed of three papers, which wil 
be under the general title of '"The Optical Propertie 
of Filme of Surface Coating Materials". Theee paper. 
&re being rias by the Honorary fencasali dni 
Develo t oer of the Association, Mr. P. J 
Gay, Painta, Ltd., Btoneferry Works, Hull 


Tua tenth annual meeting of the Electron Micro 
scope Society of America will be held at the Statle 
Hotel, Cleveland, Ohio, during November 6-8 
Programmes and abstracts of papers are availabl 
from C. E. Willoughby, DuPont Experimenta 
Station, Wilmington 98, Delaware. Informatia 
Spont local arrangernerita oan be obtained from Mw 
Mary B. Jaffe, L-85, General Electric Company 
Nela Park, Cleveland 18, Ohio. 


A Naw multiple fellowship for long-range investiga 
tions in synthetic organic dhenn, with genera 
emphass on chemotherapy and in particular thi 
preparation of compounds for ing viruses anc 
tumours, has been established at the M. Institut 
of Industrial Research, Pittsburgh, by the firm 9 
Parke, Davia and Co., of Detroit. The leader of th 
research group is Dr. A. M. Moore, who is a specialis 
in the synthesis of potential drugs and in the classifica 
tion of organic compounds, and with him are thre: 
senior Fellows (Drs. R. S. Ti Alice G. Ranfrev 
and M. B. Morgan) and one Fellow (Pauhne C. Piatt) 
Several other soientiflo workers and assistants ar 
also joining the group. 


Wa have received from Mears. J. E. Buck ar 
Co. & convenient little map measure which,will b 
very useful in measuring the distance of one’s rout 
on a one-inch or smaller-scale map. The instrument 
which easily goes in the vest pocket, is made ç 
plastic material covering metal wheels. It is set fo 
a scale of one inch to a mile. This measure can 
obtained direct from the makers at 47 Brewer 
Piccadilly, W.1 (5s., post paid). n 

EnRATUM. In the communication “Micro-spherica 
Aggregation of Barium hate" in Nature oi 
September 6, p. 423, by D. I. Btock, in column 2, 
line 8, for “of the spheres” read “of the barium 
sulphate within the spheres”’. 
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xternal) degree in natural science or engineering. 
Mis regular commission will be granted at the end of 
is second year at the College, and on graduation his 
sniority will be antedated to agree with that of an 
mcer who has through Sandhurst, hig exact 
osition being determined by the olass of honours 
Ibtained in his ‘degree. ‘This scheme 18 open to 
ahoolboys between the ages of 174 and 194, and to 
ffüiers or men between 184 and 204 already doing 
{ational Service. Officers who take advantage of this 
theme are required to agree to serve as Regular officers 
or at least flve years from the date of graduation. 

This ıs additional to the normal mode of entry, via 
me Royal Miltary Academy, Sandhurat. The effect 
« that, by whatever channel an officer enters tho 
my, he ia given an opportunity of studying for a 
pniversity degree ın science or engmeering ; and even 
' on entry he is not in possession of all the requisite 
ualflcations, he will find at Sandhurst an opportunity 
or further study to complete them. 

In April, the Ministry of Supply sponsored a 
aheme for ten studentahrpe for civilians, value £265 
er annum plus fees, tenable for three years at the 
'ollege. The holders of these studentships, which 
re awarded on school reporta and a competitive 
iterview, are required to read for a London External 
pecial Degree in natural science or for the degree 
1 engineering. The primary object of the scheme 
4 to train young men for poets m the Government 
wientifle service, and on graduation the student i8 
xpected to enter the competition for scientiflo 
ffoers and to accept a suitable poet, if offered. ‘his 
4 the first time during ita history of nearly & century 
hat the College has opened its doors to civilians, and 
he large entry received for the first ten studentships 
bowed that the prospect of life at a residential 
ollege in an attractive area of English countryside 
ppesled to many. O. G. SUTTON 


COUNCIL FOR THE PRESERVA- 
TION OF RURAL ENGLAND 


ANNUAL REPORT FOR 1951-52 


HE annual report for 1051-52" of the Council 
for the Preservation of Rural England again 
tresses the need for a dispassionate assessment of 
he country’s national resources in land es a whole, 
ut records the view of the Council that the balance 
eeds to be redressed more in the direction of agrı- 
ulture and the safeguarding and creation of amenity, 
which other interests are encroachmg unduly. 
cient attention is also being paid to land 
lamation in all ite aspects and to the important 
froblem of restoration after exploitation. Such forms 
f exploitation as open-cast coal working should, in 
ie Council's opinion, be terminated at the earliest 
ible moment. The safeguarding and creation of 
ity, in fact, are receiving leas and less considera- 
fon, whereas they should be one of the mam purposes 
planning legislation ; moreover, while the require- 
ts of the Departments of State are by law out- 
e the control of the planning authority, something 
er than mere consultation at departmental level is 
squired ın assessing true priorities where the relative 
&lues of land use on a national scale are concerned. 
* Counoil for the Preservation 
182 PD. 5o 4-4 plates, Crom the Council, € Hobart Place, London, 
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Much time is still occupied by the consideration of 
the land requirements of the Armed Services so as 
to ensure that evidence ia provided on amenity and 
scientific grounds wherever appropriate. Settlement 
of the outstanding requirements is regarded as un- 
likely to give a total varying much from the present 
figure of 550,000 acres compared with the estimate of 
619,000 acres of the 1047 White Paper. The report 
comments pointedly on the delays in announcing the 
resulta of publio mquines and on the httlo time 
allowed to the Council or the local authoritica in 
submitting comments on the Nervices’ proposals as 
compared with the extreme leisure ın which the 
proposals are handled by government departments. 

Further reference is made in this report to tho 
question of mineral extraction, and particulars are 
given of sume cases with which the Council haa been 
concerned. The situation as regards electricity under- 
takings was described fully in last year’s report and 
is regarded as unchanged, but the Council records 
ita opinion that much more could and should be 
done to avoid di nt in rural areas. In regard 
to the administration of national parks, the Council 
supports the view of the National Parks Commission 
and endorses the Commusaion’s stand against the 
schemes of the British Electricity Authority in the 
Snowdonia National Park. The problem of refuse 
disposal in rural areas has caused some difficulty, and 
examples ofsuccessful action by the Council are quoted. 

The efforts of the Council and associated organiza- 
tions succeeded in securing certain amendments to 
the Forestry Bill in Parliament which removed the 
Mendes dE c by the original Bill's disregard of 
amenity, &Zd the Rivers (Prevention of Pollution) 
Act, 1051, was likewise greatly improved during its 
passage through Parliament, by amendments spon- 
sored by the Council through its representation on 
the Central Council for River Protection. All such 
achievements must, however, be considered in tho 
light of the growing tendency to disregard amenity, 
which is stressed at the outset of the report, and of 
the precarious financial position of tho Council, which 

at leest four thousand additional annual 
Bu bers of one guinea or moro to provide & 
sufficient income for the current year. 


SECOND INTERNATIONAL 
CONGRESS ON RHEOLOGY 


T will be recalled that the First International 
Congress on Rheology was held in Scheveningen, 
Holland, in September 1948 (see Nature, 162, 747 ; 
1948). A Dutch Organizing Committee was re- 
sponsible for the arrangements for the Congress, 
which was held under the auspices of the Joint Com- 
mission on Rheology, International Council of Seion- 
tifle Unions. Dutch industry provided the necessary 
funds. It was generally agreed that the Congress was 
moet successful. 

With the approval of the Joint Comnussion, the 
British Society of Rheol 18 organizing a Second 
International Congress, to held ın Oxford during 
July 26-31, 1953. 'The headquarters of the Congress 
will be at St. Huda's College; accommodation has 
also been reserved in other Colleges. 

The programme will include an address by the 
president, Sir Geoffrey Taylor, and invited lectures 
from some half-dozen prominent rhcologisty. Mme. 
A. Dobry-Duclaux (Parm), Dr. P. Eggleton (Edin- 
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burgh), Prof. F. H. Muller (Marburg), and Dr. R. 8. 
Spencer (Midland, Michigan) have already accepted 
invitations to lecture ; Prof. E. Forslind (Stockholm) 
haa accepted provisionally ; a Dutch rheologist and 
perhaps one other are also being invited to lecture. 
There will be an open discussion on the international 
organization of rheology. 

The Congress will cover the whole field of the 
study of the deformation and flow of matter, except 
such specialized subjects as have come to be regarded 
as branches of applied mechanics, such as the classical 
theory of elasticity and aerodynamics. Contributions 
to the Congress, which must not exoeed 2,000 words 
in length (including space for figures), will be wel- 
comed, subject to referee'a approval, if received by 
the organizing pars by December 1, 1952. 

The Proceedings be published in book form, 
and, since it is intended to circulate proofs of the 

at the Congress iteelf, contributions cannot 
be guaranteed inclusion in the Proceedings if re- 
ceived late. It will facilitate discussion 1f papers 
are written and delivered in English. If this 1s not 
possible, Franch or German may be used. Contribu- 
tions cannot be accepted for publication unless one 
of the authors is present to read the paper personally 
or, in very exceptional casee, can provide a colleague 
from his own laboratory who is fully competent to 
answer questions in the discussions. Lantern slides 
may be shown. Speakers, other than the invited 
lecturers, will be strictly limited to about 15-20 min. 
pe their papers. The exact time available 

ill depend on the number of contributions received 
and, if necessary, several programmes will be run 
sunultaneounly. 

Invitations have been or are being sent to rheo- 
logists m all countries where it is known that rheo- 
logical research i8 in progress. It is hoped that the 
Congress may provide an opportunity for an 
of views for rheologiste from all over the world. It 
is requested that, 1f any of rheologista have 
been in&dvertently ovarlocked, they will make them- 
salves known to the organizing secretary as soon 
aa possible. : 

Arrangements will be made for excursions, visita 
to colleges, eto., during the Congress. The wives of 
rheologiste are weloome. The fee for the Congress, 
including available preprints, and a copy of the final 

j is expected to be about £4, payable 
before May 1, 1053. (The cost of board and lodging 
varies : in college, it is at present estimated at about 
£1 10s. per day, inclusive.) 

Final application for membership of the Congress 
should be made on forms which m poena pany the 

visional programme.  Provisi application, on 
orms now available from the Organizing Secretary, 
should be returned to him, if poasible, by October 1, 
1952. 

The 
ing: Mr. A. G. Ward, chairman (president, British 
Society of Rheology) ; Dr. G. W. Scott Blair, honor- 
ary organizing secretary ; Dr. J. G. Oldroyd, honorary 
treasurer; Dr. V. G. W. Harrison, honorary editor; 
Mr. P. Feltham (honorary secretary, British Society 
of Rheology, and deputy organizing secretary to the 

); Mr. E. B. Atkinson; Mr. L. Grunberg ; 
Dr. E. W. J. Mardles; Dr. Barbara 8. Neumann ; 
and Mr. N. Wookey. Local ta in Oxford 
are being made by in E. W. Geidt. Further 
information can be obtained from the organising 
secretary, Dr. Q. W. Scott Blair, University of 


izing Committee consiste of the follow- 
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GEOPHYSICAL AND METEORO- 
LOGICAL CHANGES IN THE 
PERIOD JANUARY—APRIL 1949 


By R. P. WALDO LEWIS and D. H. McINTOSI 
Meteorological Office, Edinburgh 


ROM a study of the daily meteorological ionc 

spheric and geomagnetic observations made nea 
London during January-April 1949, Beynon an 
Brown! concluded “that quite marked 27-day recu» 
rence tendencies May sometimes occur throughou 
the terrestrial atmosphere from the ground to tb 
highest levels, and that such tendencies can b 
associated, directly or indirectly, with the oocurreno 
of large sunspot groups and their accompanyin, 
radiations’. The truth of this assertion is well estet 
lished for ionospheric and geomagnetic phenomene 
but in spite of attempts by many authors, no direo 
relationship between solar activity and meteorologics 
events has yet been proved real. The conclusion o 
Beynon and Brown has, by implication, more thm 
theoretical interest, since the effect on surface pressur 
is large enough to merit being taken into account i» 
practical long-range weather orecasting. The peric 
in question has therefore been examined in som 
detail, and the results are presented here. 

The midday (c.xr.T.) values of surface. pressure a 
each of the stations New York, Horta (Azores) 
Reykjavik, Aldergrove (Northern Ireland), Lerwick 
Kew, Bordeaux, Lisbon, Copenhagen, Strasbourg an 
Malta during the four solar rotations (108 days) fron 
January 12 to April 29, 1949, were analysed by mean, 
of & ‘successive difference’ method to obtain ths 
length of the most marked oscillation period o 
between 9 and 33 days at each place. At the firm 
six of the above stations a main period varying 
between 25 and 80 days was indicated, while at the 
remaining five, various other periods were more 
marked. This illustrates a feature of meteorologica 
deta which is in contrast to that of most otha 
branches of geophysics. Whereas, for example, con. 
spicuous i herio and geomagnetic events art 
generally world-wide in character, even large-scale 
meteorological events appear to affect only relatively 
small parte of the earth’s surface. The existence o' 
a direct link between solar radiations and regione. 
meteorological events seems therefore to have an 
inherent rmprobability which makes it particularly 
necessary for any apparent connexion to satiafy 
stringent statistical teste of . 

The evidence produced by Beynon and Browr 
consisted mainly of a striking similarity, at time 
even in fine detail, of the five-day MEAT 
curves of Kew surface and of deviation} 
from the monthly mean curve of the vertical maidenc 
critical frequency of normal Æ region (Af,H). Thery 
was also leas striking similarity between the amoothex 
Pressure curves and those for the #2 region (Af F2, 
and magnetio Indices K. For reasons to be mentionec 
later, attention 18 confned here to the origina 
unsmoothed date. The amplitude (o) and phase (p 
of the Fourier component of of period 27 da 
were separately determined for the Kew pressure 
Slough Af,E series from January 12 to April 2 
1949. Allowance was made for eighteen miming 
a midday values by an interpolation 

standard deviation (c) was determined for eack 
series and the amplitude ratio (a) calculated fron 
the equation : 
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s unity for & pure sine curve. The coherence of 
th series, as measured by the correlation coefficient 
-ween successive terms (tı), was evaluated and the 
xlifled amplitude ratio a, was obtained from the 
mula : 

l+ryt— 2r, cos qa 

: l-r’ 

used by Walker’. a, represents the amplitude 
iio of the original series with the effects of coherence 
noved. The values of c, e, 9, G, Ty Oi for each 
jies are listed in the accompanying table, together 
th the values of the probability oriterion of 
huster (Pg) and of Fisher (Pr). 


a, a. 


e ? c & n @ Py Pr 
muro  5:6mb. 224° — B:8 mb. 0 45 0-07 0-23 0-057 O 089 
^E 0-08Me./wec. 44° 0°10 Mo /wec. 0-58 0 87 0:85 0 001 0 043 


From the teble, it can be seen that the 27-day 
ives in the respective series were exactly out of 
ase, which is in keeping with the inverse relation- 
p found by Beynon and Brown. For the pressure 
-e8 we find that, from a series of 108 random terms, 
out one period in eighteen, chosen ab random from 
_ the independent periods of & complete Fourier 
alyais of the observations, would have &n amplitude 
tio greater than 0:23 (Ps = 0-057), while there 18 


very high probability that at least one of the 
riods would have such an amplitude ratio 
'r = 0-989). If, therefore, the 27-day period were 


selected at random from the harmonic analysis 
a group of 108 pressure readingg (also selected at 
ndom), it would be mgnificant at about the 5 per 
nt level. However, the group of pressure readings 
naidered was deliberately chosen because it had the 
culiarity of a “sequence of four maxima in atmo- 
herio pressure at approximately 27-day intervals", 
id we are considermg the amplitude-ratio of this 
“day period which is the greatest in the whole set 
independent amplitude-ratios ocourring in the 
monic analysis of the group of pressure readings. 
'e therefore need to consider the chance that the 
eatest amplitude-ratio M occurring in the harmonic 
alysis of 108 random numbers should exceed 0-23. 
‘om above we see that 99 times out of 100 M 
‘ceeds 0.23. The 27-day period occurring in the 
lected pressure groups cannot therefore con- 
Jered pue mgnificant. For the Af, series, 
y and Py are respectively about | in 1,000 and 1 in 
values which suggest that the 27-day period in 
is series is probably significant, especially since the 
iod was not chosen because of any feature shown 
these observations. 
he correlation coefficient between the unsmoothed 
idday pressure values and the co nding values 
Af H (80 available pairs) waa found to be — 0-22. 
(18 common practice in meteorological and geo- 
iysical papers to imply the significance of a cor- 
lation coefficient by writing it as r + E, where 
l-r 


B = 0:61. > (1) 


being the number of pairs correlated. This practice 
akes two assumptions which are rarely justified. 
ret, there is the assumption that the n pairs are 
dependent, which is never true of succeasive daily 
lues in geophysics. It can be shown that the 
yuivalent number of repetitions’ in a series of n 
dues i8 given by 
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cn) - 14-2 (1i-Dee2(1- 25 — Ira (2) 


where rj, Te f, . . denote the correlation coefficients 
between successive terms, terms two apart, terms 
three apart... and Bo on. In most practical cases 
ra becomes negligible after n = 4 or 5. Applying (2), 
a value of «(n) = 6 was obtained for the pressure 
series and of e(n) = 2 for the Af, series. 
Such & large difference in the degree of ooherence of 
the respective series 18 ın iteelf strong evidence against 
the existence of & significant relation between them. 
In actual figures, the effective number of independent 
pairs in the correlated series can be assumed to be 


between 15 (that ia, e) and 45 (that is, 2) The 


second assumption made in the application of (1) is 
that r 18 distributed normally with standard deviation 


d XD. This is true only for n > 500: for smaller 
n, the distributaon of r becomes Bkew?, and for 
n « 50 the approximation is not valid. The prob- 
ability that a coefficient r is derived from a population 
with coefficient p is, however, eamly obtained from 
an approximation due to Fisher’. This states that 
((t&nh^ r) — (tanh™ p)} 18 normally distributed about 

e si tering de ae P } - 
$a s acl Be el Apply 
ing this approximation in the present case, we find 
a probability of 0-436 that 16 pairs from an uncor- 
related normal population wil have a correlation 
coefficient > 0-22; for 45 pairs the probabilty is 
0:148. The highest of eight lag correlation coefficients 
evaluated (four days either ade of correspondence) 
was only — 0-26, when Af.H lagged two days behind 
pressure. It ia evident from these figures that the 
relationship between the two series cannot be con- 
mdered significant. 

The correlation coefficients were also evaluated 
between the ungmoothed preesure values and those 
of f,F2 and K indices. Insignificant coefficients. of 
— 0 08 and + 0-04 respectively were obtained, both 
from 108 pairs of values. 

These resulta show conclusively that the apparent 
oloeo relationship between surface pressure and the 
ionospheric and solar data over this period cannot be 
accepted as real. The erroneous conclusion drawn 
from the smoothed data illustrates the danger of 
attaching too much significance to such data. This 
ig because the taking of running means introduces 
& Den degree of artificial coherence into & series, 
thereby greatly reduoing the number of statistically 
independent terms. The serial correlations r, to f4 
for a series of flvo-term running means of a 1andom 
series are: fr; = 0:8, y = 0'6, ma = 0-4, ry = 0:2, 
and are thereafter zero. Only every fifth term may 
be taken as independent (e(n) = 5 in equation (2), 
for large n). It w thus apparent that & large cor- 
relation coefficient between two smoothed series may 
be no more significant than & small one betwcen tho 
corresponding unsmoothed series. In practice, even 
the unsmoothed series frequently have a high degrec 
of coherence, so that the number of independent pair 
is in any case small compared with the total; th 
application of five-term running means reduces th 
number tlmost to zero. [March 8. 


1 Begron, W. J. G., and Brown, G. M., Naturr,-167, 1013 (1451) 
a Walker, Sir A. T., Quart J. Fay. Met. Soc., TR, 265 (1910) 

? Kendall, M. G., “The Advanced Theory of ^tatsties", 1, aw (10 
“Freher, R A, Aretrom , 1, Wo, 4, 1 (1021; 
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INFRA-RED DICHROISM AND 
PROTEIN STRUCTURE 


URRENT ideas of the configuration of poly- 

peptide chains in proteins are based largely upon 
observations of X-ray diffraction patterns?! and 
infra-red dichroimma'*, While the interpretation of 
X-ray data 1s possible by well-established methods, 
the interpretation of infra-red dichroisms is, at 
present, subject to certam difficulties. Briefly, these 
are : (a) the lack of information concerning the precise 
nature of the atomic motions associated with certain 
absorption bands, and (b) the uncertainty in our 
knowledge of the directions of the transition moments 
associated with these abeorption bands, which 
depends upon electronic factors as well as the atomic 
displacements. In the past, it has bean generally 
assumed that the princrpal absorption bands observed 
in the infra-red spectra of protems arise from highly 
localized bond-stretching or bond-deformation vibra- 
tions, so that the associated transition moment 
directions are along or perpendicular to the bonds 
according to the type of-vibration involved. In view 
of the weight placed on observations of infra-red 
dichroisma ın the determination of the configurations 
of protein chains‘, it is important that the inadequacy 
of these concepts should be pointed out. 

An exact mathematical treatment of the normal 
vibrational modes of the peptide group is impossible 
in the present state of knowledge, but an approximate 
treatment may be carried out by analogy with the 
well-known normal modes of aimple molecules. It 
has been established by X-ray studies of simple 
peptidee* that conmderable resonance occurs between 
structures (I) and (II). 


f v 2 

i j 
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As a result, the stretchmg force constant of the ON 
bond is greater than that of & normal C—N bond, 
and that of the C=O bond is correspondingly reduced. 
The stretching force constants of the and ON 
bonds have been calculated from the observed bond- 
length, uung Gordy’s empirical method’; the values 
are 10-5 x 10* and 7-8 x 104 dynes cm.-! respectively, 
co that considerable mechanical interaction will oocur 
between these bond vibrations. The resulting modes 
mvolve motion of all three atoms simultaneously and 
will, in first approximation, correspond to modes A 
and B.of a bent triatomic molecule. Mode 4 corre- 
sponds to the 'CO'-frequeney observed at c. 1,650 
cm. in the spectra of peptides and proteins. The 
direotion of transition moment ın this mode will be 
"where intermediate between the directions NC 
d OO. The extent of the displacement from the 
direction will depend upon the degree of 
echanical interaction, Ja 
PTOXIMBIG celoulations indicate that the fre- 
ey- of mode B lies fairly close to that of the NH 
ding vibration. Geometrical considerations show 
ths coupling between these vibrations is very 


4 


A B 


great, and will result in the appearance of two band 
the first, corresponding to the out-of-phase mode 
which there 1s relatively small motion of the nitrog 
atom but fairly large deformation of the hydrog 
atom, is identifled with the so-called NH-bend: 
frequency observed near 1,550 cm.-!. This view 
supported by the spectra of deuterated peptides 
which this accidental degeneracy is removed’. 
band near 1,130 oem. in the expect 
ition for an ND-bending vibration, and a furth 
d ad at c. 1,400 om. corresponding 
mode B. The identrflcation of the in-phase cor 
ponent, confined mamly to motion of the carbon a: 
nitrogen atoms, presents some difficulty ; but it mi 
represent the band at o. 1,270 am.-! which 18 reduc: 
in intensity, as would be expected, upon deuteratio 
While the argument outlined is based on an ove 
simplified treatment of the mechanical problem, su 
treatments have been applied su y in the ca 
of hydrocarbons’, and should be applicable hare. 
is clear that the transition moment direction asso 
ated with mode A is not along the CO bond, b 
displaced towards the NC direction. This is purely 
result of considering the mechanical vibration. 
The second factor which influences the transitic 
moment, and which is probably the more mporta 
one, is the orbital-following associated with the '. 
vibration. As the CO distance increases, the pr 
portion of the resonating structures (I) and (I 
altera in favour of (II). Thus, during the vibration 
varying negative charge appears on the oxygen, ar 
a corresponding positive charge on the nitrogen ator 
giving rise to a changing dipole moment in the N 
direction. There is strong evidence for this effec 
which resulta in increased mtensity of the carbon 
absorption m conj an M URDU 
A similar orbitel-following effect 1s responsible f 
much of the intensity of the antisymmetrical valen! 
vibration of carbon dioxide at 4-24 and &ooo 
very satisfactorily for the sign of the bond-bor 
cross term!!, A rough calculation based on extinct 
coefficients indicates that the transition moment (: 
the 1,650 cm.-! band m the amide group is incli 
at 10-16? to the CO direction as a result of 
effect alone. 1 \ 
In order to teet the conclusions arrived at, we hg 
calculated the dichroiam to be expected from 
oriented polypeptide in which the chains have 
configuration described by Paulmg and Corey 
their 3-7 residue helix'*. The transition mome 
associated with the 3,800 cm.-? absorption band wi 
assumed to be in the NH direction, that of tl 
1,650 cm." absorption being displaced by 20° fro 
the OO direction towards NO. The figure of 20° w 
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rrived at by asquming & o 
ralue of 15° as the displace- 
ment due to orbital following 

and a further 5° due to the 
nechanical form of the vibra- 

ion. The effecta of imperfect o 
xientation were approxim- 

ated to by assuming the i 
yrientation of 90 per oent of 

he material to be perfect and [ 
she remainder completely ran- 
lom. The values arrived at 

‘or the dichroic ratios of the 
8,800 and 1,650 om.-' bands 

we 15 and 4:1 respectively. 
These are close to the values 








ybaerved experimentally by o 
Elliott e& al. for poly-y- 
oenzyl-L-glutamate in the 
folded oonflgurationP. We 
»onsider, therefore, that these 
»bservations are in good 
t with the existence of a 3-7 remdue helix, 

and cannot be maintained eas vald objections 
mo itt, 

One of us (R. D. B. F.) wishes to acknowledge the 
«eoeipt of a Nuffield Foundation Fellowship during 
the tenure of which this work was carried out. 


R. D. B. FRASER 
W. C. Paiom 


Eo 1E T, and Street, A. Pal. Trans. Roy. Soe., A, 130, 75 
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Infra-Red Dichroism of Tobacco Mosaic 
Virus Nucleoprotein 


IT has been shown by Elliott and Ambrose”! that 

co tion (a- or B-) of a polypeptide chain 

y be rized by the dichroism of the infra- 
œd absorption bands associated with the in-plane 
‘ibrations of the amide groups. They have also noted 

hat the transformation from the a-conflgur&tion to 
he f ion is accompanied by frequenoy 
shifts of the so-called CO-strete and NH-bending 
absorption bands. From these observations it is 
‘possible, therefore, to determine both the oonflgura- 
on and direction of polypeptide chams in an oriented 
Totem structure. 

The infra-red dichroism exhibited by oriented 
tobacco mosaic virus nucleoprotein has been measured 
in this laboratory using a 0-8 N.A. ing mioro- 
scope in conjunction with a Grubb—Parsons infra-red 
spectrometer’. The microscope attachment was 
housed in & ‘Perspex’ box so that the absorption bands 





WE MORE Con”) 


arkented tobaceo with electric veotor 


dichrotam exhibited by mosaje virus. Absorption 
perallel to the direction of shear (fulleurve) and perpendicular to the direction of shear 


of atmospheric water vapour were eliminated. The 
polarized infra-red radiation was obtained with & 
selenium film transmission polarizer‘ placed 1mmedi- 
ately after the exit slit of the spectrometer. Suitable 
specimens were obtained by smearing a concentrated 
gel of the nucleoprotein on a silver chloride plate, 
and the absorption was measured with the electric 
vector vibrating perpendicular and parallel to the 
direction of shear, that 18, to the axis of the tobacco 
mosaico virus rod‘. The resulte obtained are given ın 
the accompanying record, in which optical density iB 
plotted against wave number for the two directions 
of the electric vector. 

The dichroiams exhibited by the absorption bands 
at 8,800, 8,005, 1,657 and 1,544 om."! are those to be 

from either B-chains parallel, or «-chains 

icular, to the direction of shear. The fre- 

cies of the last two bands are, however, those 
iated with the a-co tion. 

It may be inferred, therefore, that the major com- 
pongat of the protem in tobacco mosaic virus exists 
in the a-configuration, and that the chain axes are 
preferentially oriented perpendicular to the axis of 
the rod-like tobacco mosaic virus particle. It is inter- 
esting to note that in other brous protein structures 
which have been investigated*’ the chain direction 
has been determined to be parallel to the direction 
of shearing.” 

I wish te thank Prof. J. T. Randall for his con- 
tinued adve and encouragement, Dr. M. H. F. 
Wilkins, whà, suggested the problem, for helpful 
discussions, Dr. G. Markham for supplying the 
tobacco moeaio virus. I also wish to acknowledge the 
receipt of a Nuffidld Foundation Fellowship. 


R. D. B. FRASER 


Medical Research Council Biophysics Research 
Unit and Wheatstone Physics Laboratory, 
King’s College, 
London, W.C.2. 
- July 14. 
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LETTERS TO THE EDITORS 


The Editors do not hold themselves responsible 
for opinions expressed by their correspondents. 
No notice is taken of anonymous communtoations 


Transmission of Polyhedral Viruses 
between Different Insect Species 


Most workers with the polyhedral viruses affecting 
msecte have regarded them as strictly species-specific 
and only transmissible to closely related species with 
great difficulty. Indeed, previously in such attempted 
croes-tranamissions we have had little success although 
we have transmitted the polyhedral virus of the com- 
mon clothes moth, Téneola bissellella, to the case- 
bearing larva of another species of clothes moth, 
T. pelitonella. 

Moat of the attempts to transmit polyhedral viruses 
‘from one insect species to another have been carried 
out between closely related or similar insecta, on the 
assumption that transmission would be easier ın these 
circumstances. We have, however, disregarded this 
assumption which, even with plant virusea, is not 
entirely justified, and have, instead, attempted trans- 
mission between the most distantly related lepidopter- 
ous larves we could find. This gave immediate success, 
and we have had positive transmissions to the larvæ 
of the amall tortoiseahell butterfly (Aglais urtioc) and 
the peacock butterfly (Vanessa to) of no lees than 
seven and five different viruses respectively. These 
include viruses from the larvse of the currant moth 
(Abraxas grossulariata), the scarlet tiger (Panaxia 
doménula), the aream spot tiger (Arctia villica) and an 
American species of milk moth (Telsa polyphemus). 
Similarly, we have infected the larve of the privet 
hawk moth (Sphinw ligustri) with viruses from 
P. dominula, A. tata and the silk moth (T. 
polyphemus), and the larve of the cinnabar 
(Callimorpha jacobæœ) with viruses from the 
of P. dominula, the muslin moth (Oyon4a ica), 
the privet hawk moth and the silk moth previpualy 
mentioned. Altogether we have carried out 8 total 
of thirty suocceseful ocross-transmissions of viruses 
between larve of very different types. í 


The importance of this discovery les in the fact ` 


that it opens the way for fundamental inv 
into the nature of the poly pedre virus oò 


igation 
lex, the 
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metabolic basis of polyhedroses and the relationshi 
between the virus and the type ef polyhedral oryst« 
formed. As regards this last point, m the experimen: 
thus briefly outlined, we have found that in stainin 
properties and morphology the polyhedra whic 
develop m the new host are similar to, but not alway- 
identical wrth, those developing in the origmal host 
In the accompanying illustration is shown a phot« 
graph of the polyhedral bodies produced in larv 
of the peacock butterfly by a virus of the scarle 
tiger moth. Note that the rectangular shape chae 
acteristic of scarlet tiger polyhedra is still preserve 
We do not thmk, however, that it is permussible t. 
make a definite statement attributing the charactems 
istics of the polyhedral crystal to erther virus or host 
For example, much seems to depend upon the age < 
the larva at the time of mfection, and this in tur 
seems to be closely connected with yolk metabolis 

One of us (N. X.) has carried out mdependem 
experiments on this question, investigating predictions 
made on the lines of & theory on the development c 
insects and the metabolic basis of polyhedroeex 
Further experimental study of this theory is m prc 
grees, and the theory and observations will b. 
published elsewhere. 

In conclusion, we would state that these expermm 
ments on tho oroes-transmission of viruses do no 
invalidate the idea that latent viruses exist i 
lepidopterous larves as previously suggested!, though 
they do throw a new light on the artuation. 

KENNETH M. SMITH 
N. XEROS 
Plant Virus Research Unit 
(Agricultural Research Council), 
Molteno Institute, 
Cambridge. 
July 31. 
1 Smith, Kenneth Mn Biol Ree., 87, 347 (1952). 


Variation In V-Phage II of Salmonella typi 


THe recent description of phenotypic variation ii 
bacteriophages by Luria! and Bertani’ has prompte 
us to publish the resulte of experiments carried ou 
in 1947 which show analogous features. 

The object of the work was prünerny to rue a 
the possibility of tracing a specific 1-phage om 
Salmonella s in which ‘degraded’ variante hac 
arisen (see Craigie and Felix’). It was hoped alec 
to gain more information about the mechanism ol 
‘degradation’ of cultures and the processes concerned 


in the adaptation of Vt-p II of Craigie and Yen‘ 
to the specific V#-types of typhi. Degradation 
in a speaflo Vi-type can take al} forms from th 


appearance of minor cross-reactions with heterologo 
hages, typical of partly degraded strains, to thi 

full susceptibility to all adapted phages whi 

characterizes Type A. ae 

Our experiments showed that it is not possible by 
the adaptation of V+-phage IT to a degraded variant 
to prepare phages bearing the specificity of the type 
from which the degraded variant has sprung. Ps 
was reported at the fifth International Congress fi 
Microbiology in 1050°. 

Valuable information was obtained on the mech- 
aniam of adaptation of aang II to the various 
Vi-types of Salm. typhi, and it is thie aspect of the 
work which is summarized here. A full account will 
be given by us later. 
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In their original description of the Vi-typing phages, 
algie and Yen‘, and Craigie* that the 











Pepareunta was due to the selection by the ei ine 
bcraing of Salm. typhi of host-range mutants already 
present in any phage preparation used for adaptation. 
is concept was used as the working hypothesis on 
which they selected their different Vt-type strains 
bf Salm. typhi. 

Our work was carried out with degraded strains 
solated from specifie Vi-types of the typhoid bacillus. 
The strains were further subdivided plating into 


vii. apne eight strains employed, with a de- 
hoription of their Vi-phage reactions. 













No. of Vi-phage reaction of selected 
strains ‘degraded’ substrains 













The following ten adapted Vi-typing 
pro ted on these strains : phage 0, Da, D5 
D6, #1, Fl, L1, N, O and T. All phages were 
brown from selected single plaques. 

Results. The phages grown on organisms which 
ave the full Type A reaction fell into two groups, 
ns shown in Table 2. 




















to A 
Phages changod phage 





Phage D 4 was propagated as phage D 1 on Type 
A; this will be discussed later. 
The change from the various adapted phagès to 
hage A occurred uniformly in all the many plaques 
The phage A so produced was indistinguishable 
hage A and again contamed 
ariant particles able to attack other types; no 
indication could be found that the phage had 
propagated as the former type, and it was concluded 
hat the change from the former type (that 1s, O, 
H l, Fl, eto.) to phage A had occurred in a single 
stop commencing with the particle initiating each 
aque which had been cut. This 100 per cent rever- 
pion of adapted phages to the origi phage A 
Huggested that, whatever was responsible for the pro- 
ction of adapted phages with a newly acquired 
yog the proceas did not involve the selection 
Ir stable hoet-range mutants but of particles capable 


o described as phenotypic variation. 

It is not clear from these experiments whether the 

nitiation of plaques during the adaptation of phage 4 

b heterologous types of Salm. iyphs results 

khe selection either of particles possessing this sus- 
RS to modifleátaon, or of organisms meta- 

boloalty different from the general population that 

are able to initiate the change in any particle. The 

fact that the number of plaques produced by phage A 

on & heterologous type 18 proportional to the con- 
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centration of phage suggesta that the former hypo- 
thesis is more likely to be correct. 

In contrast, the four phages which were propagated 
unchanged (phages D 5, D6, O and N) behaved as 
stable host-range mutants; we were unable to change 
them to phage 4 by propagation on organisms giving 
the full Type A reaction. That a phage behaving 
as a host-range mutant may nevertheless show 
phenotypic variation is evident from the change of 
phage D 4 to phage ‘D 1 on Type A strans. gue 
D4 wea first produced by adapting phage 4 
Type D1* and then adapting the resulting p 
D1 to Type D4’. In this case, phage D 1 pui 
be regarded as a selected host-range mutant of 
phage A and phage D 4 as a phenotypic variation 
of phage D 1. 

It may be added that the terms ‘phenotypic 
variation’ and ‘host-range mutant’ are used in order 
to interpret the phenomena observed in & way com- 
to that in current use by bacteriophage 

It is le that the whole process of 
‘adaptation’ of Vi-phage II may be a phenotypic 

, and that the 100 per cent reversion of phages 
D5, D6, O and N to phage A has not yet been 
observed because the correct organism has not been 
employed which can act as a ‘tri to cause the 
change. More work 1s needed on this group of phages. 

Phages grown on organisms giving the degraded 
reaction (see Table 1) gave resulta which were more 
difficult to interpret than those described above. In 
the first place, these strains were much leas sensitive 
to the phages used than were Type A strains, and it 
was often impossible to find plaques which could be 
propagated. Secondly, plaques when found were 
extremely small and difficult to out. Phage T 
propagated on a degraded strain descended from 
Type N yielded & phage which was able to attack 
Types A, N and T with equal ease. It would appear 
that & strain cannot change 4 specific phage to phage 
A unless ib poaseases the full phage sensitivity char- 
acteristic of Type A, and that & strain which 18 & 
partly degraded variant of one of the specific types 
is capable of modifying Vt-phage II so aa to yield 
a phage of indeterminate specificity. Only a few 
phages were grown by propagating phage T' on the 
degraded N substrains because of the insen- 
sitivity of the latter to phage T, but all these phage 

ions conformed to the pattern deseribed 
above. The change involved could, therefore, be 
provisionally regarded as fitting into the pheno- 
typically altered group in which phage 7' has been 
placed. 

It is apparent that the original policy? of using 
phage A as the parent phage for adaptation to new 
typhoid V4-typee in the preparation of the routine 
typing phages was & sound one, because phage 4 
is highly specific for Type A of the organism and a 
new phage descended from it acquires the additional 
ability to attack only the new type used for adapta- 
tion. In contrast, p descended from a host- 

mutant, such as D 6, may retain in full 
the ability to attack Tops D6 and will then lyse 
Type A, Type D.6 and the type to which they have 
bean newly adapted. 

It is neca e: note that the phenotypic varia- 
tion which can induced in Vi-phbage IL is con- 
ditioned, in some cases at least, by the alterations 
produced in the typhoid bacillus by bacteriophages 
carried by some Vi-phage types of the organism* 4. 
The resistance of such types to phage A w clearly 
an exclusion phenomenon, and it seems remarkable 
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that the presence in the bacterial cell of one kind of 

phage should be responsible for inducing & specific 

phenotypic variation ın another, apparently unre- 

lated, bacteriophage. 
E. S. ANDERSON 
A. Farr 

Central Enteric Reference Laboratory 

and Bureeu, 
Public Health Laboratory Service 
(Medical Research Council), 


Colindale, London, N.W.9. Aug. 18. 
‘Lure, 8. E., BSympostum on Virus Multiplication, Oxford, April 
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Adrenal Cortical Hormones in Human 
Placenta 


ll-Dehydro-l7-hydroxycorticosterone (cortisone). 

and a number of other adrenal cortical hormones and 
their metabolites have been found in human placentas., 
The ethyl acetate extract of a finely minced placenta, 
freed fram blood so far as possible, was evaporated 
to small volume, washed wrth 0:2 M sodium car- 
bonate, 0-2 N hydrochloric acid and 0:1 M sodium 
acetate and evaporated to dryness. The reaidue was 
taken up in petroleum ether and extracted with 
70 per cent aqueous ethanol. The united lower layers 
were evaporated to dryness, and the reaidue was taken 
up in benzene which was extracted ten times with 
equal volumes of water. The united aqueous layers 
were extracted with chloroform, and the extract 
dried and evaporated to dryneas. The residue was 
exammed by paper chromatography at 37° using & 
benzene—50 per cent methanol system’. Several 
a,B-unsaturated ketonic substances were present. 
That present in largest amount reduced tmphenyl 
tetrazolium chloride, had the same Ay value as 
cortisone and gave a blue colour with iodine. Elution 
with 90 per cent ethanol was followed by evaporation 
to dryness and acetylation with acetic anhydride 
in pyridine. The reeulting acetate was examined by 
paper chromatography at 87° using & benzene- 
petroleum ether (1:1):80 per cant methanol 
system, and was found to have the same Rp value aa 
cortisone acetate. Rough estimation of the fluor- 
escence m ultra-violet light after treatment with 
methanolic caustic soda indicated a yield of approx- 
mately 100 ugm. cortisone per placenta. Traces of 
17-hydroxycorticosterone are also present, and at 
least three other a,p-unssturated 3-ketosteroids 
which are at present unidentified. 

CONSTANCE DH CoUROY 

C. H. Gray 

J. BARBARA LUNNON 
Department of Chemical Pathology, 

King’s College Hospital, 
Denmark Hall, London, 8.E.6. 
August 6. 

1 Bush, I. H, Brookem, J., 60, 870 (1081) 
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Changes in the Flow Birefringence of 
Myosin as a Result of Muscular Atrophy 


Many of the changes in atrophic muscle are per 
haps consequences of diminution of tension. Th 
special rmportance of myosin has prompted severa 
workers to look for changes in ita physicoohemios 
properties as a result of atrophy. Apart from » 
decrease in the concentration of myosin!, ant 
changes in 1te anabolism’, there has been noticed onl 
& greater ility of myosin threads’. While » 
diminution of birefringence of whole muscle has beem 
observed’, that of pure myosin has not as yet boe» 
studied. - 

We have undertaken a systematic study of dilut 
solutions of myosin, prepared according to the tech 
nique of Mommaertst, from normal and atrophy 
rabbit gastrocnemius. The muscles were sample 
ten to thirty days after unilateral section of th 
sciatic nerve. The intact muscle was always taken 
as control. 

Usmg a technique developed by one of us**, w 
have measured the angle of extinction from which 
the length of the most frequent particles present im 
the solution was determined. The precision of th. 
method is about 1 per cent. From the measuremen 
of intensity of birefringence we have determined the 
mean afferent anisotropy of the iclea*. Seventecm 

rimentse have been carri out with thirtee 

ifferenb rabbits. All determinations were made i 
0-6 M potassium chloride for myosin concentration 
ranging between 0:006 and 0 028 per cent and a» 
pH 6:2-7 9. Concentrations have been determine 
by Kjeldahl’s method to + 2 per cent. The result: 
are summarized in the accompanying table. 



































| h 
Atrophio Natmal 
o PH | Tims /}———— i 
per oent days | ly =| x10" lr | Txio |, 
l- 
0-012 67 16 2750 28 8050 24 | 
0-006 62 n 2600 63 2700 54 
” 71 n 2800 62 2900 52 i 
$ 72 " 2650 LES 2800 53 
0 016 64 80 2800 2-4 2850 2-1 
5 7 » 2750 26 2850 23 f 
» 72 » 2700 26 2050 28 | 
" 77 we £760 26 2800 24 
0 0076 65 14 2750 Ba 2800 5:8 
n 79 i 2700 5 8 2750 LE: 
0 015 65 n 2700 23 2760 2 
m 76 m 2800 21 2850 2 
0 019 0:5 m 2800 21 2850 2 
T 72 m 2700 23 2300 21 
o 028 66 i 2800 1:8 2850 11 
» TT ; 2800 13 3000 11 
0-025 60 Eh] 9700 3000 18 | 





For all solutions, the length of the most frequent 
particles, l, 1s maller for myosin extracted from 
atrophic musole than for myosin from normal muscle 
On the other hand, the mean anisotropy of particlea 
A, is higher for atrophic than for normal musok 
myosin. The duration of atrophy (ten to thirty da 
has no detectable influence upon the resulte. Th 
mean value of length of most frequent particles i 
2850 A. for normal myosm at the concentratio: 
studied. i 

The mean value of the ratio AA a re p normal 
is 0-94 + 0 006; while the mean value of the rat: 
A(atrophic)/A(normal) is 1-1 + 0-01.  Conmiderirl 
the precision of the technique, these values ar 
highly gigniflcant. 

The erent anisotropy of the particles varies 
markedly with protein concentration’, go that A ie 
approximately inversely proportional to myosin con 
centration. It ia therefore necessary to determine the 
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sotropy ratio at the same concentration. A 
istion of ly with concentration can also 








observed’; but for & large range of con- a = RO) 
trations these variations are very small, and Broken-up 
ior errors in concentration would have no Conductrvity 
i i Median 25 2 84 0-070 
ne upon the reeulte regarding length of (mbofem. x 10-5 18° 0.) 
10le. Range 1-944 25-8 <0 05-011 
Diffustonal resistance 13 4-85 200 


‘urther work is required to explain these re- 
ta. However, it may be worth while to consider 
following provisional explanations : 
1) Contamination of the preparations, especially 
myosin from atrophic muscle, with actin, is un- 
yy, since addition of adenosine triphosphate does 
decrease birefringence, as would be the case if 
ae actin were present. 
2) A modification of extractability of different 
osing, aa Dubuisson?’ observed after muscular con- 
ction, is posible. Investigation of the electro- 
»retio properties of myosin prepared from normal 
l atrophic muscle is under way in an attempt to 
cidate this problem. 
8) Fmally, it may be that myosin of atrophic 
sole is actually modified in some manner. If this 
wed to be true, it would resent, as Pauling 
» described for hæmoglobin, & ‘molecular disease’. 
Chis work was assisted by grants from the Centre 
tional de la Recherche Scientifique, the Institut 
tional d’Hygiéne and the Caisse Nationale de 
:urité Sociale. 

GEORGES SOHAPIRA 

JEAN-CLAUDE DREYFUS 

‘Maurice JOLY 


boratoire de Recherches de Biochimie Médicale, 
Héprtal dea Enfants Malades, 
Service de Chimie-Physique, 
Institut Pasteur, 
Par. 
July 9. 
The Muscle ‘a Study in B and , P 
Tet) ^ dy iology Pathology” (Hrp. Bc. Fr., 
hapira, G, Ooursaget, J., D J. C., and Soha Mme F., 
gad International Congress of Boeheorhatry, edP bes), 
icher, B., ' Muscle: a Study in Biology and Pathology”, 
280 (Exp. Be. Fr., Paris, 1950) 
iro W. F., and Parrhh, R. G., J. Biol Chem., 188, 515 
dy, M., Treas. Fered. Seo., 48, 270 (1952). 
ML, Faraday Boc. Discussion (in the press). 
, M., Bohaptra, G., and Dreyfus, J. C. (In preparation). 


, M., “The Muscle: a 8 In Biology and Patbology", 
bamen: Me Tbe Nia e Simay 


ifectrical Resistance and Structure of the 
Hen's Egg 
HE yolk and white of the hen's egg show wide 
erenoes in osmotic pressure, pH and ionic com- 
ion, which are maintained for a long period of 
on storage. This has frequently been oged 
itelli RENSA 






ical property of the yolk and white. 

this property can only be a barrier to diffusion, 
1 might be reflected in a low electrical conductivity, 
ss has been measured for the various structures 
the intact egg. The electrodes were of platinum 
re coated with varnish except for 3 mm. at the 
» which was flattened to increase its conducting 
ea, and blackened. 





One electrode was pushed from below through 
the intact yolk until close below the upper surface 
of the vitelline membrane, and the other brought 
into pu in the white lay upon it." When tho 
mem was ruptured between them, there was 
no marked change in resistance. This indicated that 
it was not an mnportant barrier and would have to 
be isolated in order to estimate its contribution. 
Accordingly, the membrane was carefully washed free 
of yolk with homogenized white, and introduced 
between the closely spaced electrodes of a Kohlrausch 
cell under some more of the same liquid. On with- 
drawing the membrane, a just measurable decrease 
of resistance was produced—one that could have been 
compensated for by about a 30-4 increase in the 
electrode spacing. 

Two wire electrodes mounted side by side, 4 mm. 
apart, were used to measure the conductivity of the 
white and yolk. Summarired in the table are the 
results from 24 eggs from one day to four months old ; 
however, no marked trends with age were found. 
Shown also is the ratio between the median conductiv- 
ity of each phase and that of an isotonic sodium 
chlomde solution, which 18 & rough mdication of the 
resistance to ionic diffusion. A stock l per cent 
sodium chloride solution served throughout as & 
standard of condustivity. . » 

The conductivity of the white was not significantly 
different in stu or after separation and homogeniza- 
tion. 

The yolk, however, showed a much lower con- 
ductivity when the electrodes were introduced into 
it through & small cut in the membrane than when it 
had been broken up by separating it in & syringe. 
The measured value often differed appreciably from 
point to point in the intact yolk, pro bly as a result 
of damage caused by the electrodes, and, though 
mmimum values are quoted m the table, they are 
possibly stall too . Making allowance for this 
variability, the conductivity seamed to be uniform 
and isotropic throughout the outer 4-1 om. of yolk, 
but generally rose tenfold towards its centre. 

To explain this high resistance to diffusion, there 
must be some internal structure in the yolk—a 
continuous solid phase, which can be easily broken 
down mechanically to yield a contmuous aqueous 
phase. On the basis of these results, no other factor 
would appear to be responsible for the delay .in 
equilibration in the intact egg. 

This work was carried out while on leave from the 
Medical Research Council, with a scholarship from 
the Italian Government. I wish to thank Prof. 8. 
Viaco for the hospitality of his Institute and for 
introducing me to the problem. 


D. M. MAURIOR* 


Institute of General Physiology, 
Rome. : 


* Present address: Institute of Ophthalmology, London, W.C.1. 
iru J., "Biochemistry and Morphogenssts’’, 11 (O&mbrid ge, 
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Division of the Flattened Egg 


lr has long been known that when a fertilized 
egg is flattened between two plates it may 
cease to divide. Zeuthen! has shown recently that 
although cell division is inhibited, nuclear drvision 
may continue, so that many nuclei may be present 
in a single flattened cell. I obtained easentually 
sonilar results during the summer of 1951, at Roscoff. 
It was found that, if the egg was not too greatly 
compreased, ıt would eventually divide and, once 
division set in, cleavage of the cytoplasm would 
continue until the normal ratio of one nucleus to one 
cell was re-established. 

When the degroe of flattening is too great to permit 
cleavage, eventually bodies of granular cytoplasm 
may segregate around the mdividual nuclei, separated 
from one another by gelled cytoplasm. The volumes 
of these segregates of granular cytoplasm are often 
similar to the volumes of the cella which would have 
existed at that stage if division had been possible. 
For example, at the l6-nuolei stage there are four 
segregates which are much smaller than any of the 
others, corresponding to the four micromeres of the 
16-cell 1 

It waa observed that if a number of eggs were 
flattened by the weight of a amall glass plate, the 
degree of flattening was not constant. Between 
drvisions the flattenmg was maximal. Just before 
cell division the degree of flattenmg diminished 
sharply, so that the upper glass plate was raised. 
Then after division the degrea of flattening increased. 
This cycle of eventa was repeated ab each division. 

The simpleet explanation of the change in ease of 
deformation is that immediately before division there 
is an increase in the tension at the cell surface, and 
that in the plane which was occupied by the meta- 
phase chromosomes this tension reaches a higher 
value than elsewhere, so that cleavage ensues in this 
plane. When cleavage is complete the tension falls 
off to its original value, only to rise again before the 
next cleavage. 

J. F. DANIELLI 


Zoology Department, 
Kmg’s College, 


1 Zeuthen, H., Pubb. Stax. Zool, Napol, $3, Supp. 47 (1961). 


Fish Feeding on Simulium Larva 


Durme investigations on the food of migrating 
fish in the Tanganyika region, a species of fish 
(Vartoorhinus tanganios Boulanger) was found to 
feed on algm, diatoms and insect larve oovermg 
stones and bottom in streams. Simulium larves 
roved to be the principal item of the food of 

artoorhinas. 

In 120 fish, 51 per cent were found to contain 
Simulium larves or pups, 48 per cent Ephemeroptera 
nymphs, 47 per cent momids, 30 per cant other 
insects and 40 per cent plant material. In some of 
the stomachs the number of Simulium larvs was 
very high, in some cases more than 50 (onoe 57). 

The structure of the mouth in the genus Varioo- 
rhinus, with sbarp edges in place of true lips, seems 
to be well adapted to scraping stones and weeds. 
Varicorhinus ‘spends a part of ita life m Lake 
Tanganyika, where the mmeral content of the water 
w high, and another part m-the affluent streams 
ó 
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where the mmeral content is low. It i& able 
ascend very rapid streams and withstand stre 
currents. The temperature of its home waters v 
found to vary between 17° arid 27° 0. and” th 
electric conductivity between 49:7 and 506.2 x 1 
mhos. The bottom of ita home waters is often stor 
but in the Lake ıb lives among, weeds as wi 
Vartoorhinus fos seems thus to be a ve 
adaptable fish to varied external conditions. 

The interest of the observations on food is tt 
Simulium l&rvuw are sometimes very common in t 
rapid streams of East and Central Africa, and m 
give rise to swarms of very disagreeable flies, Bo! 
species of which carry diseases of man and catt 

Varicorhinus tangarica, or perhaps other spec 
of the genus from rivers, could probably be int 
duoed in Me where blackflies constitute a pe 
as in the Nile near the Ripon Falls in Uganda. 

j G. Mario 
Laboratoire du Lac Tanganyika, 
Institat pour la recherche scientifique en 
Afrique centrale, 
Belgian Congo. 
March 27. 


Discovery of Tetragonurus Risso, 1810, 
in South African Waters 


THe rare oceanic form T'eiragonurus ouciori Rie 
1810, has been known with some certainty since t 
sixteenth century from an account by Rondelet. 
has at intervals been reported, mainly as sing 
speornens, from the following localities: Medite 
ranean (sixteenth century onwards); Madeira (1839 
Australia (1882 onwards); North Atlantic (1896 
Hawau (1928); California (1936 onwards); Ja 
(1989) ; New Zealand (1948). This fish has therefo 
been found over a wide range of temperate. sec 
but not hitherto in the Indian Ocean or in t, 
adjacent Western Pacific. g 

A specimen of Tetragonurus hes recently be 
found on the south coast of Natal, at abcut 31° 
This is noteworthy as the first record from the Indi 
Ocean. In addition, ita characters and the locali 
have an important bearing on the question of wheth 
all the specimens so far discovered are all one rath 
polymorphous species, or whether more than o1 
exista 


A. detailed description and figures of this fish w 


be published later. 
J. L. B. 
Rhodes University, j 
Grahamstown, \ 


Narcissus ' 


Iw 1887: and 1888* the Portuguese botani 
Henriques described trimorphio heteroetyly m tv 
forms of Naroissus which he called N. triandrus 
and N. refiecus Brot., both belonging to N. tri 
sensu lato. Though detailed studies have been ma 
of trimorphic heteroetyly in Lythrum’ and Ozak 
the only subsequent investigation of this phenornenc 
in Narcissus seems to be a recent one by Fernande 
who published the frequencies of the three styl 
lengths in natural populations and speculated on tl 


Trimorphism and Self-incompatibility in 
\ 
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Short-style 
The three flower forms of N&rciseus inaadrus 


Long-#tylo Mid-style 
enetic determination. The cies were l long 
Mm) : 4 md (M) : 1 short (S) in N. iriandrus and 

:2:1 m N. reflecus. 

In 1950, Dr. Fernandes kindly sent me from 
*ortugal collections from two populations of N. 
tandrus var. concolor. Fifteen plants have flowered 
us spring. From this amall amount of material it is 
Broady poæible to draw several conclusions. 

l. Tike most other Narcissus species, hamomorphic 
md heteromorphic, N. triandrus is self-incompatible, 
ytting no seed or & few shrivelled seeds on . 

2. All plante can be classed' as long-styled, mid- 
wyled or short-styled. 

3. The anthers are at the same two levels in all 
ne individuals so far obeerved. This contrasta with 
4thrum and Ozalis in which there are three levels 
1 the flower in each form, ocoupied by stigma or 
nthers, so that aa the stigma alters in height so must 
the anthers move also. 

In N. triandrus the three stigma levels are : above 
be up tier of anthers ; between the two tiers; 
nd below the lower tier tier (see accompanying figure). 

4. Though self-pollination is consistently sterile, 
roee-pollination between plante of the same style- 
angth is just as fertile as that between plante with 
ufferent style lengths (see table). 











Reed set per capsule in N. trisxdrus pollmations. 
y UM MOTUUM INO 


Thus the three flower forms do not correspond to 


Long, mid 
forms are represented by L, M and S 









inter-fertile intra-atenle mating groupe as 
Lythrum and Ozalis. There is some indication 
croes-inoompetibility, but since each cross is 


Tt is probable, then, that the self-incompatibility 
N. iniandrus and also of the reat of the genus is 


henomenon of problematical value to the species. | 

t may be doubted whether this lymorphism 
leals be regarded as teimorphisa for in the aal] 
r of planta exammed the style-length withm 
my one of the three groupe has been very variable. 
't is posible, therefore, that we are dealing with con- 
inuous vari&tion. If this were so, 16 would be ex- 
ected that the mean length (mid-style) would also 
+ the mode (that is, the most frequent), as Fernandes 
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found in natural populations. The idea of ‘tm- 
morphism’ probably arose from the fact that with 
the two distinct anther heights as markera any 
variation in style length falls naturally into three 
classes : below the lower tier, between the two tiers 
and above the upper tier. 


A. J. BATEMAN 


John Innes Horticultural Instrtution, 
Bayfordbury, Hertford, 

Herts. 

May 3. 4 
1 Henriques, J. A., Bol. Soo. Brot. (Series I), 5, 159 (1887). 
1 Heariques, J. A., Bol, Soe, Brot. (Beca I), 6, 45 (1888). 
? Faber, R. A , and Mather, K., dan, Eugen., 19, 1 (1913). 
‘Fyfe, V. O., Heredity, 4, 305 (1060). 
3 Fernandes, A., Bol, Soc. Brot. (Series II), 10, 278 (1985). 


Permeability of isolated Rat Heart 
Sarcosomes 


Tua study of the permeability of mitochondria, to 
which the sarcosomes of cardiac muscle are closely 
related, has depended on indirect, mostly biochemical, 
methods'*. One of the difficulties m any other 
approach has been the relatively great (and obviously 
abnormal) permeability of isolated mitochondria or 
sarcosomes to most ions at room temperature, which 
resulta in swelling and other morphological changes. 
With the discovery that Cat+ ions are intimately 
related to this abnormal parmeebility of sarcosomes 
and that the calcium-chelating agent versene, by 
removing calarum from the granules, greatly increases 
their stability at room temperature’, the problem of 
garcosome permeability has become more accessible 
to attack by other methods. 

Two methods, previously used in studies of red 
cell themselves for such a 
study : (i) determination of the rate of onset of the 


ological changes in different suspending media 
( ogous to the hmmolysis method in red cells), 


0-48 


0:46 





0 2 4 6 8 10 12 li 16 
Time (min.) 


Jn Bevo cele med and ot Fato 


solute: curve 1 pli rae 
wi 0:185 M potasium chionde fn Beckman cal. at rero ine 
curve 2, the sams, except that 0 125 Af potamium 


used : e samo, oxoeDi hat 0 1E5 A aep redd cheke ma 
potasium chlæide was added to, bring final concentration to 
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and (ii) study of the rate of change of the light- 
Scattering properties of sarcosome ions. Some 
observations made with the latter method are here 
described. The method consists of studying the rate 
of change in optical density of sarcosome suspensions 
in l-om. cells in the Beckman spectrophotometer at 
520 my. 

When a suspension of sarcosomes in isotonic 
buffered saline contaming versene (0-115 M pot- 
aseium chloride, 0:02 M phosphate, 0-01 M versene, 
pH 7-4) is diluted in a Beckman oell with isotonic 
saline (0-165 M), the optical density slowly decreases 
with time, as ahown m ourve 1 of Fig. 1. Tho optical 
density at zero time is obtamed by the extrapolation 
shown. If the sarcosomes are diluted wrth hypotonio 
saline (0-125 M), there is an mmediate rapid fall of 
the optical density (see curve 2), complete before 
the first reading is taken, followed by the same alow 
decline shown in curve 1. By extrapolating curve 2 
to zero time, an optical density corresponding to 
0:125 M potassium chloride 18 obtained. ln this way 
the curves relating optical density to the concentra- 
tion of potassium onde, shown in Fig. 2, were 
obtained. 

Both the rapid decrease of optical density and the 
slow decline are due to swelling of the sarcosomes, 
which resulte in lese light scatter, presumably because 
of a decrease of refractive index of the sarcosome on 
swelling. The rapid change is due to movement of 
water m reaponse to the hypotonic conditions; the 
slow decrease is due to permeability to solute and 
afforda & quantitative measure of the permeability. 
In this communication, the iliby 18 expressed 
as the rearprocal of the time (in minutes) required 
for a change of 6 per cent in the initial optical density 
(0-3—0-6) of the suspension. 

After ahort Lime exposures to hypotonic conditions, 
the orginal density is regained when isotonioity ie 
restored, although in most experiments there was 


evidence that the hypotonic swelling had caused. 


an increased permeability to the solute. A typical 
experiment is shown in curve 3 of Fig. I. 





016 


0:12 0 08 0-04 0 
Concentration of potassium chloride (M) 


ed matt nr rotat nice) The optical demit ls 
um um a o 

expressed as a of that found in 0 1065 Af potamium 
«hlonde. The curves are three differant sarcosome preparations 
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pH 


Fig. 3. Effect of pH on permeability to potamium ohloride 


Some typical permeebilities, determined on the 
same sample of sarcosomes, are: potassium chloride 


'0:02; sodium chloride, 0:013; glucose, 0-024 ; and 


sucrose, 0-006. The initial density in isotonic solu 
tions of these four solutes was the same. Glyoero. 
and ethylene glycol exerted no appreciable osmotic 
effect (permeability greater than 10). The per 
meebility to potasmum succinate, fumarate anc 
malate 1s of the same order as the permeability t< 
potassium chloride. 

The permeability to potassium chloride has variec 
considerably m different expermmenta (rango 0-1—0-01) 
Slight drfferences of pH. may have contributed t« 
this variability, since pH has a very pronounoec 
effect on permeability, as shown in Fig. 8. Anothe) 
source of variability may be the level of endogenous 
adenosinetriphosphate in the sarcosomes. Addec 
adenosinetriphosphate (0:0025 M), which greatl§ 
diminishes the permeability to potassium chloride o 
sarcosomes untreated with versene, also decrease 
the permeability of those treated with versene. Thii 
effect of adenosinetriphosphate 1s not only, or ever 
mainly, due to & change in the swelling properties o: 
the granules, since hypotonic swelling 1s not greatly 
affected by ite addition. 

The curves for swellmg in Sørensen phosphat 
buffer are different from those of other substancd: 
in that there is a rapid initial swelling, complete bé 
fore readings can be made, and thus resembling the 
swelling in hypotonic media, followed by & alowe 
penetration ultimately resultang in the same d 
of swelling as in distilled water. This th 
only one molecular species of the phosphate b 
acts osmotically, while the other rapidly penetra 
the sarcosomes. The degree of the initial swelli 
suggests that it is the disodium hydrogen phosphak 
camponent which is rapidly penetrating. In J 
ment with this explanation, it was found that, wh 
phosphate buffer calculated to be isotonic in 
of potassium dihydrogen phosphate (0.826 M Seren 
sen buffer, pH 7-4) was used as suspending medium, 
the initial density was the same as that found m 
isotonic potassium chloride. 

This work will be continued and will be published 
in full elsewhere. It was done dunng tenure of £ 
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sintenance grant from the Agricultural Research 
runcil, while on leave from the Department of 
stology and Embryology, Untversity of Sydney. 


K. W. CLELAND 
Molteno Institute, 
Jniversity of Cambridge. 


July 14. 
der T Berthet, L., Applemans, F., and De Duve, C , Biochem. 
J., 60, 182 (1051). 
A ub L, ‘Phosphorus Metahoiigm", 1, 844, edited by 
Y D. MeElroy and Bentley Glam (Johns Hopkins Prem, 
Baltimore, 1051). 


tater, E. C., and Cleland, K. W., Nature, 170, 118 (1962). 


Inhibition of Gastric Secretion of 
Hydrochloric Acid in vivo by Carbonic 
Anhydrase Inhibition 


Tuis preliminary communication on the inhibition 
acid secretion in vivo in dogs by one of a new group 
potent carbonic anhydrase inhibitors 1s prompted 
* the recent report of Davies and Edelman’, which 
w appeared since our work was completed. These 
orkers have shown that several other known carbonic 
thydrase mbibitora, which include prontoail, p- 
luenesulphonamide, p-sulphonamidobenzosate and 
iophene-2-sulphonamide, can suppress the in vitro 
id secretion of the isolated frog and toad gastric 
ucosa, although sulphanilamide was without 
feot. 
We employed the hetero-cyche sulphonamide 
-acetylamino - 1,3,4 - thiadiazole - 5 - sulphonamide, 
hich is 440 times as potent as sulphanilamide for 
e 100 per cent inhibition of carbonic anhydrase 
vitro*. The single intravenous injection of this 
aterial in doses of 20-60 mgm./Inlo inhibited 79+ 
' per cent (mean, 89 per cant) of the output of 
rdrochlone acid from Heidenhain pouches in three 
1angsthetized dogs, stimulated by the subcutaneous 
jection of 0-025 mgm. of histamine base every 
! min. This inhibition, which occurred after a 
tent period of 20-80 min., persisted for at least 
8 hr., and the secretory function appeared to be 
mpletely recovered in 24 hr. 
It has been predicted by previous workers that any 
gree of carbonic anhydrase inhibition sufficient 
' interrupt the proceas of acid secretion by the 
wjetal cell must lead to the speedy death of the 
by virtue of interference with carbon dioxide 
rt by the blood, yet no toxic reactions were 
rved in this dose-range. 
‘hen the dosage was extended to 120 mgm./kilo, 
of these dogs expired in respiratory arrest, while 
e two other pouch dogs as well as two unoperated 
gs tolerated this-dose well. There was no 1norease 
the degree of acid inhibition at this dose-level. 
The details cf these experimenta will be published 
ewhere. 
Henry D. JANOWITE 
HENRY COLOHER 
FRANKLIN HOLLANDHR 


xtroenterology Research Laboratory, 
The Mount Sinai Hospital, 
New York, N.Y. 
Maroh 3. 


. E, and Edelman J, Bioshem. J., 60, 100 (1951). 
: A. AL, and Roblin, jun, B. O., J. Amer. 
Chem Soc, TR, 4904 (1050). : s 


499 


Nature of Reticulin 


Tar main obetacle to the characterization of 
reticulin has always been ita close association with 
collagen. As & preliminary to an attempt to establish 
the nature of reticulin fibres, & histological survey of 
all hkely tissues was carried out, and ıb was found 
that the mid-cortical connective tissues of the kidneys 
of children free from renal disease consist almost 
entirely of reticulin. The only collagen present in this 
situation occurs in the immediate neighbourhood of 
the larger blood veasels. 

Reticuli was identafled histologically as fine 
branching fibres which appear black when appro- 
pri&tely treated with any of the modifications of 


‘the Maresch—Bielachowasky ailver-impregnation tech- 


nique; take up the acid aniline dye in the Mallory 
connective tissue stain; show little or no fuchsin- 
ophilia in sections stained with van Gieson’s picro- 
fuchsin; and appear red when subjected to the 
McManus periodic acid-Schiff’s reagent procedure. 

Collagen was identified in histological preparations 
es bundles of non-branching fibres which assume & 
yellow-brown colour in untoned Maresch—Bielschow- 
asky type preparations; take up the acid aniline dyc 
of Mallory's connective tissue stain; show well- 
marked fuchsinophilia when stained with van Gieson'a 
picro-fuchsin ; and give & negative reaction to the 
periodic &eid—-Behiff's reagent test. 

By a process of careful dissection, followed by 
maceration of frozen sections of unfixed tissue in 
decinormal sodium hydroxide, reticulin was isolated 
and prepared for electron microscopy and X-ray 
diffraction study. Histological control was exercised 
throughout to ensure that the specimens consisted 
only of histologically acceptable reticulin and con- 
tained no collagen. 

Other samples of retaculin, known to be contam- 
mated with collagen to @ greater or leaser extent, 
were prepared in the same way from human liver, 
lung, adrenal, spleen, lymph-nodes and myocardium 
for purposes of comparison. Reticulin has also been 
suggested as one of the components of the organic 
matter of teeth, and the present investigations 
indicate that it 18 probably present in dentine. 

Reticulin from all sources produced essentially 
similar appearances. In electron micrographs of un- 
shadowed specimens it appeared as very thin lain- 
mated membranes made up of a network of minute 
randomly arranged fibrils embedded in an apparently 
atructureleas membrane, the relative proportions of 
fibre and matrix varying ın different specimens, even 
in material obtained from the same source. 

In specimens shadowed with uranium the fibrils 
show a striated structure, the period of the striations 
being of the order of 6050 A. Occasional bundles of 
fibrils were seen which were sufficiently large to be 
visible in an optical microscope. These bundles were 
only seen in material from specimens known to con- 
tein collagen. No bundles of fibrils which would be 
vimble with an optical microscope were found in the 
specimens from renal cortex. In specimens in which 
aggregation of the fibrils into bundles had occurred, 
the fibril diameters were usually 400-500A. In 
other specimens fibrils as amall as 100 A. in width were 
sometimes encountered. The supporting membranes 
appeared to vary in thickness. photographed 
were usually in the range 50-150 A. The illustrations 
(Figs. 1 and 2) are of an adrenal specimen ( x 30,000). 
Electron micrographs of specimens which had been 
boiled in water and then shadowed showed that 





Fig.1 


boiling effecta solution of the fibrils but not tho 
underlying matrix. The fibrils differ from ordinary 
collagen in that no gel results on cooling concentrated 
solutions. 

Preliminary chemical investigations of the appar- 
ently structureless matrix in which the fibrils lie 

that it ia a glucoprotein. It is remarkably 
stable to boiling water; even twenty-four hours 
boilmg does not cause it to dissolve, but merely 
reduces it to a finely granular precipitate. 

X-ray diffraction photographs of imens which 
have been boiled to remove the fib show & char- 
acteristio and as yet unidentified pattern. Samples 
of dried unboiled reticulin produce photographs which 
appear to be a mixture of the diffraction patterns of 
this material and unoriented collagen, with the colla- 
gen pattern usually predominating. 
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Preliminary studies thus indicate that retioulir 
wherever it occurs, has a membranous structure. I 
consists of minute randomly oriented oollagen-typ 
fibrils embedded in & structureless matrix, which j 


-probably a glucoprotein. In connective tissues ther 


is a continuous series of structures from this appeeu 
ance to the familiar collagen picture, the transitio 
from reticulin to collagen involving orientation c 
the fibrils and their aggregation into bundles, an 
at the same time a decrease in the proportion of th 
structureless matrix. 

Thanks are due to Dr. J. Thewlis and Dr. A. H. 1 
Robb-Smith for encouragement, to the latter fc 
permission to use post-mortem material, and to th 
Director of the Atomic Energy Research Establiat 


* ment for permission to publish this communicatior 


. K. LITTLE 
Atomic Energy Research Establishment, i 
Harwell, Didoot. 
Berks. 


' Radcliffe Infirmary, 
Oxford. 
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Serum 5-Nucleotidase 


Ras: has demonstrated the presence - of 
phosphatase in various tissues specifically hydrolysin 
5-nuoleotides, for example, adenosine-5-phoephat 
One of us has previously reported’ that norm: 
blood serum has & low 5-nucleotidase activity corre 
sponding to about 1/10 of its non-specific alkalin 

hosphatase activity towards glycerophosphate. I 

ne diseases where serum alkaline phosphatase : 
raised, serum -nucleotidase may be normal; but i 
jaundice, erther infectrve or obstructive, both enzym 
levels may be increased, those of the 5-nucleotidar 
gbmeti exceeding those of the non-specific alkali 
phoep . 

The serum pH activity curves from a partioule 
case of jaundice, having high 6-nuoleotidase activity 
are shown here with adenosine-5-phosphate and f 
glyoerophosphate aa substrates, both at concentre 
tions of M/400 in berbitone buffer solution. Tk 
hydrolysis of the adenosme-b-phosphate repreeen: 
the sum of the -nucleotidase and non-specif 
phosphatase actions. These curves give further oor 
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mation of the definite occurrence of this specific 
nuoleotidage with an optimum at about pH 7:5 in 
me gera. 
T. F. Drxos 
M. Purpom 
Biochemistty Department, 
Institute of Orthopaedics, ' 


Identification of Uric Acid and Ascorbic 
Acid by Chromatography 
P. L. Kirk and E. L. Duggan’ have described the 
lentification of various substances of clinical and 
iological importance, and we have published a 
uantitative micromethod for determination of urea*. 
a thia communication we report on a colour reaction 
or uric acid and ascorbic acid in paper ahromato- 
raphy. It may be noted that F. Weygand? and 
. chazka and S. Koristek* have described the 
lentification of ascorbic acid with, respectively, 
lver nitrate and dichloromdophenol. 
Our method is based on the property of uric 
xd and ascorbic acid of reducing ferric iron to 
rrous. With o-phenanthrolin hydrochlone acid the 
rrous ion gives & very sensitive red colour. The 
wnplee were applied to paper strips (Schleicher and 
shill, paper No. 2048 5) and developed by the 
icending method in butenol/water/glacial acetic acid. 
fter drying, these strips were quickly immersed in 
solution of 5 ml. of ferriammonium sulphate (1°5 
a and 45 ml. of o-phenanthrolin hydrochloric 
(20 £m po, and were then dried at 80-100° C. 
The following Ry values were obtamed : uric acid, 
18; ascorbic acid, 0-40. It is possible to identify 
5 ugm. of uric acid. 
The uric acid shows the red colour reaction at the 
mal place in the chromatogram of blood serum and 
‘ine. In the position of the ascorbico acid spot of 
ire solutions the urme chromatogram shows regu- 
rly a second red rone which we could not identify 
r certain a8 ascorbic acid. 
The red-coloured substances were eluted from the 
per strip with methanol, and measurement with 
‘Beckman spectrophotometer (model DU) gave an 
sorption maximum of 510 mp. On measuring 
e optical density of the eluate from the zone of the 
ot against the eluate of the same height from a 
tip to which no substance was applied, a relation 
tween concentration and optical density was ob- 
ined which was of the same type sa & saturation 


e F. BopE 
H. J. HÖBENER 


po J., Bode, F., Mollat, H. J., and Wehner, M. Hoppe 
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Gaseous Contamination of Geiger-Müller 
Counters 


ALTHOUGH it is well known that the characteristics 
of Geiger counters may be very strongly affected by 
the presence of contaminated gases in the counter 
filling, very little quantitative work has, apparently, 
been published on the subject. In an experiment on 
extensive air showers ın cosmic radiation, in which 
large metal-cased counters were to be used, it was 
desirable to know the quantities of gaseous con- 
taminants which could be tolerated in the filling. The 
papers of Spatz!, and of Korff and Present’, include 
some quantitative data which were not, however, 
directly applicable in this case. Testa were therefore 
made of the effecta of air and carbon monoxide as 
contaminants in ordinary glass-cased counters. 

Standard Cintel cosmic ray countera were used, 
60 om. long and 4 om. in diameter, with tungsten 
anodes and copper cathodes. The filling usod was 
10 cm. pressure of argon with 2 cm. of ethyl alcohol. 
Plateaux were plotted with a scaler, using the total 
flux of coamic radiation at sea-level as a source. 
Counting-rates on the plateaux were &pproximatoly 
520 counte/min. Operating potentials were in the 
A stabilized power-pack 
was used. 

In agreement with the work of Fenton and Fuller’, 
plateau characteristics could not be reproduced 
exactly on successive fillings of & given counter. It 
was therefore necessary to add amall quantities of 
the contammant gases cumulatively to the same 
filling. This was done by means of a small gas-lock 
in the system, which could be evacuated separately 
fram the counter, then filled at any deaired pressure 
with the contaminant gas, and opened into the 
counter. 

On first a counter, ıt was found neccessary 
to leave it for ut twenty-four hours before it had 
settled sufficiently for & plateau to be plotted. After 
adding contaminant from the lock, the system was 
also left for some hours eo that equilibrium could be 
reached. : 

Both the length and slope of the plateau were 
affected by gaseous contaminants. The length of 
plateau is not, here, a good guide to the characteristic 
of the counter, since the slope increases with proesure 
of contaminant, and the criterion for the plateau 


` 
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becomes leas stringent. A better measure of the 
characteristic is the slope of the plateau, and this 
is plotted against pressure of contaminant, for air, 
in the accompanying graph. The effect is approx- 
imately lear for small pressures of contaminant, 
but appears to reach saturation at about 1 cm. 
pressure of air. This presumably ooours when all the 
argon ions moving away from the anode undergo 
exchange of charge with oxygen or nitrogen atoms. 
The plateaux were originally about 120 volta long, 
disappearing completely when the partial preasure of 
air was about 1 om. No permanent contamination 
effecta were observed, a plateau comparable, though 
not identical, with the original, being observed on 
re- . 
The effect of carbon monoxide was also observed, 
since this 18 & likely contaminant in counters the 
caseg of which are made of cast metal. The effects 
on the length and slope of the plateau were remark- 
able, a pressure of 0-5 mm. of carbon monoxide being 
approximately equivalent to 0:0 mm. of air. The 
plateau disappeared completely ot a preasure of 
1:0 mm. of carbon monoxide. 
The deterioration of methane-filled counters has 
been attmbuted by Farmer and Brown‘ to the de- 
ition of heavy hydrocarbons on the electrodes. 
+ is possible that this effect 1s enhanced in argon- 
alcohol counters by the formation of carbon monoxide 
in the gas. 
D. Kearn 
T. E. Navin 
University College, 
Dublin. 
C. B. A. MoCusxuEn 
N. A. PORTER 
Dublin Institute for Advanced Studies. 
June 18. 
. D. B, Pays. Rev, 64, 286 (1043). 
1 Korff, B. A., and Present, R D, Phys, Rev, 65, 274 (1944). 
Fuller, E. W., Proe. Phys. Soe., A, 68, 52 (1949). 
Brown, B. O., Phys. Rev., 74, 002 (1048). 


Effect of Variation in Diameter on the 
Torsional Vibration of Bars 


Dunrxa measurementa of the resonant frequencies 
of torsional vibrations in cylindrical bars, it was 
observed that vari&tion m the diameter of the bar 
along ite axis caused the resonant frequencies to 
depart from & harmonic series. In order to relate 
the resonant frequencies to the shape of the bar, we 
have adapted & method described by P. M. Morse! 
for calculating the modes of vibrating strings in which 
the tension varies from point to point along the 
length. 

The method consists in expressing the displacement 
of the bar at any instant as the sum of a series of 
normal modes for a uniform bar, and regardifg the 
departure from uniformity as a small perturbation 
function imposed on the mean bar diameter. Sub- 
stituting in the wave equation for & non-uniform bar : 

a 20 at 0:0 

ox (= 2) v.i on ' 
where a is the bar diameter, x the distance along the 
axis, 0 the angular displacement and v, the velocity of 
ahear-waves in the material, and dropping out second 
and higher order terms, we obtain an approximate 
equation from which the ooeffloiente of the series 
representing the bar displacement and also the modi- 
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fication to the resonant frequencies can be determin: 
by & process analogous to Fourier analysis. 

The result obtained in this way shows that, if t 
departure of the bar from uniformity 18 expressed 


"EET [2 + Ž Kp cos 2npaft + È Opam 2npe/ 
perl pal 


then the fractional change in the frequency of t 
mih harmonic is — 2 Ky. It will be observed th 
to the order of accuracy of this analysis the frequeno: 
are unaffected by the sine components of the seri: 
Thus, for example, & bar havmg a uniform tar 
along ite length will have the same torsional resona 
frequencies as & uniform cylindrical bar. 

In order to verify this result, we measured t 
resonant frequencies on & bar of aluminium appro 
mnately 4 in. long by j in. diameter, the diamet 
being reduced abruptly between points //4 and 3i 
distant from one end, where J is the length of t 
bar, to a value 4 per cent less than that at the en 
of the bar. The coefficients of the series representi 
the radius of the bar are then given by : 


Ky = (— 1)0-Ui* 0-16/np for p odd 
= (0 for p even. 
Table 1 shows the observed and calculated valu 


of percentage frequency deviation from the met 
value. 














Table 1 
Obeerved frequency | Calculated frequency 
Harmonio Ko. d devin tao. 
(per cent) (per cent) 

1 —5:1 —51 

a 00 0n 

3 1:8 +17 

i 00 00 

5 -10 —10 

6 0-0 00 

7 +0 ‘80 +0°73 

8 00 00 

MN ail 








A smar analysis of the effect on longitudinal wav 
predicta half the above deviations, since a enters t 
wave equation to the second power instead of to t 
fourth as in tormonal vibration ; but such an analy 
ignores the effect of lateral inertia, which modif 
the vibrations by an increasmg amount as the rai 
of bar diameter to wave-length (4) increases? 
Measurements confirm this divergence between sim} 
theory and practice, as Table 2 shows. 
























Table 2 
Calculated fiequeüi 
deviation 
(per cent) 
1 —2 6 
2 00 
8 +0 9 
i 00 
5 —0 b 
6 00 
7 +04 
8 E 00 
H. PunsEY 
National Physical Laboratory, 
Teddington, Middlesex. j \ 


Feb. 20. 
1 Moree, P. AL, “Vibration and Bound", 2nd edit , 122 (McGrew-H 


1948) 
.' Love, A. H. H., “The Mathematioal Theory of Hlasuclty," 4th ed 
289 (Dover Publications, 1044). 
* Poehhamme:, L., I.C. Math. (Crelle), 81, 324 (1870). 
1 Bancroft, D., Phys. Rer., 59, 588 (1041). 
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Fallure of Vacuum Insulation at Low 
Field Strengths 


PRE-BHEAKDOWN currents in vaouum-insulated 
tems are usually regarded as due to fleld emission. 
' the electrodes are not subjected to heat treatment, 
»wever, these currents occur at unexpectedly low 
ald strengths. We have recently examined a form 
€ conduction at 10-150 kV. p.c. across gaps of a few 
mtimetres in continuously evacuated systems. The 
irrent is in this case distinct from field emission 
soguse (i) ib is critically dependent on anode con- 
wiions, and (ii) the voltage required is only tly 
nanged by large vanations in gap-length. her 
igracteristies of interest are that the current is self- 
«tinguishing, after a charge of the order of micro- 
»ulombs has crossed the gap, with only alight drop 
= voltage; and that the voltage required may be 
moreased by factors up to 2 by increasing the preasure 

? residual gas in the 

The mechanism of the conduction is still being 
mvestigated ; but it is clear that there is a resem- 
Hance to the ‘electron loading’ experienced in &ooel- 
«ating tubes in the megavolt field. It is hoped to 
müblish a detailed report shortly. 

We wish to thank the Director of the Atomic 
«nergy Research Establishment, Harwell, and the 
Ministry of Supply for supporting the work and for 
ermission to publish the resulta. 

D. B. CLIFFORD 
R. L. FonTEBCUH 
wueen Mary College, Mile End Road, London, E.1. 
J. ROBERTS 
Atomic Energy Research Establishment, 
Didcot, Harwell, Berks. 


Definition of Chromatography 

THE belief that the word ‘chromatography’ was 
oined by Tswett! about 1906 1s incorrect ; ib & 
© have been widely used, though with a diferent 
nnotation, for more than a century and a half 
Teviously. As so often happens, Tswett appears 
1erely to have adopted an existing word and given 
t an additional meaning. Paradoxically, many 
oodern works of reference define chromatography in 
very way but the one which would first spring to 
he mind of & chamist. 

In 1781, Bailey’ defined chromatography as a 
reatise on colour; in 1835, Field published a book 
ntitled "Chromatography'?. As recently as 1949, 
‘unk ,and Wagnall‘ defined chromatography in 

same sense and used ‘chromatograph’ to denote 
instrument employed to produce different colours 
rotation of a parti-coloured disk. In 1860, Holmes 
sed ‘chromatograph’ as a verb meaning to represent 

1 colour’. 

Tswett probably derived ‘chromatography’, and 

e allied ‘chromatographic’ and ‘chromatogram’, 

rough the word ‘chromatology’ used by Borby*, 
ith whose work on the differential partition of 
'"igments he was certainly familiar, as he quotes it. 
fechmeister and Cholnoky* later characterized 
‘swett's principal separation process exclusively as 

matographic adsorption analysis’, but, as Koeli- 
yants and Kalmykov’ have recently pointed out, 
swett recognized the possibility of applying his 
echmique more widely than by merely forming 
oloured zones in simple adsorption oolumna. 

So many proceases are now by common consent 
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unequivocal definition of the word in its present 
chemical sense presenta difficulties. We have pro- 
posed the following. ‘By chromatography 1s meant 
those processes which allow the resolution of mix- 
tures by effecting separation of some or al! of their 
componente in oonoentration-zones on or in phases 
different from thoee in which they are originally 
present, irreepective of the nature of the force or 
forces causing the substances to move from one phase 
to &nother"**, This definition embraces not only the 
various forms of chromatography hitherto achieved 
but also all forms which have been postulated as 
theoretical possibilities. 

TREVOR I. WILLIAMS 

19 Woodstock Close, Oxford. 

HERBERT WEL 

d Provoet Road, London, N.W.8. 


M. B., Ber. Dent. Bot. ge 316 (1906) ; 384; “Works 
o Water Socteir of Sciences”, Ma Rio Ges , Min. 6 


a 4 "Unlverml Etymological English Dictianary'", 2nd ed. 
on Historical Principles", 9 394 (Edited 


803). 
“Now ‘Standard’ "Dictionary of Language” (Tunk and 


the 
Wagnall, New York and London, 1040). 


- * Borby, H. O., pets b i (1878). 


* Zechmetster, and Cholnoky and Practice of 
peer Bener (English Iraaton fn) C941 

1 Kosh K. 8. and Kahnykov, K. F. Bioohemisry (Acod Fl. 
USSR), 16, Mtn. No. 5 (1961). 


"Well, H. and Williams, T. I, Nenrwiss. (In the pres). 
‘Willams, T. I, and Wal, H, Arkiv, für Kom, Minerelog och 
Geologis (In the press). 


Zoological Nomenclature 


As from January 23, 1963, the International 
Common on Zoological Nomenclature will start to 
vote on the following cases involving the possible use 
of its plenary powers for the purposes specified in 
brackets agamst each entry. Full particulars of these 
cases were published on July 23, 1952, in the Bulletin 

ical Nomenclature, those relating to cases (1) 
to (4) in Part 8 and those relating to cases (5) to (10) 
in Part 9 of Vol. 6. (1) Ancylus Müller, 1774 (Cl. 
Gastropoda) (designation of type e ; (2) atrox 
Baird and Girard, 1858, Crotalus Reptiha, Ord. 
Squamata) (validation); (3) pedi. Cope, 1865, 
Oaudwona (Cl. Reptilia, Ord. Squamata) (validation) ; 
(4) Palæopsylla Wagner, 1903 (Cl. Insecta, Ord. 
Siphonaptera) (designation of type species); (5) 
Heterandria Agassiz, 1858 (Cl. Osteichthyes) (deaigna- 
tion of type species); (6) Lobacantha Kirby, 1837 
(Cl. Insecta, Ord. Coleoptera) (suppression, to validate 
Platypria Guérin, 1840) ; (7) tereticauda Eachscholtz, 
1888, Triton (CL Amphibia) (suppression, to validato 
lugubris Hallowell, 1849, Salamandra) ; (8) Euryrhyn- 


ohus Miers, 1877 (Cl. Crustacea, Ord. Decapoda) 
(validation); (8) Pontonia Latreille, 1829 (C1. 
Crustacea, Ord. Decapoda) (designation of type 


ies); (10) Martyn, 1784, Unwersal Conchologist 
(Ph. Mollusca) (validation of follo trivial names 
published in: arabicum;  oanalioulus; crenata; 
denticulata ; granosus ; haustrum ; heliotropum ; tris ; 
linea; maculosum ; opalus ; papulosum ; punctulaius ; 
; smaragdus ; suloatus ; tigris ; vermis). 
Comments on the above cases should be sent to 
me as soon as possible. 
FnRANOIS HEMMING 
(Beoretary to the Commission 
on Zoological Nomenclature) 
28 Park Village East, 


coepted as forms of chromatography that an Regent's Park, London, N.W.1 
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MAN-POWER IN SCIENTIFIC 
RESEARCH AND DEVELOPMENT 


HE tenth report of the Select Committee on 

Estimates for the Seesion 1951—52*, dealing with 
rearmament, covers several matters of special interest 
in connexion with scientiflo man-power. It will be 
recalled that the Estimates Committee for the 1946-47 
Sesion, reviewing expenditure on research and 
development generally, made some recommendations 
for correcting oertain weaknesses revealed by the 
inquiry, which had paid particular attention to the 
question of atomic energy. The Defence Resoarch 
Policy Committee had then only recently been con- 
stituted ; but the statement on the functions of that 
Committee and the note by the Ministry of Supply 
on research and development in atomic energy 
appended to that report were supplemented by the 
evidence which Sir Henry Tizard gave to the Select 
Committee. Afterwards, in evidence before the 
Estimates Committee for the 1948-49 Session, Sir 
Henry expreased the opinion that the Defenco 
Research Policy Committee was a satisfactory 
oo-ordmating body and one that would umprove: it 
was working well and te mfluence had moreased. 
He did not believe that there was then any um- 
necessary overlapping in research between the 
Ministry of Supply and the Admiralty. 

This was the report in which the Estimates Com- 
mittee was severely critioal of the omission of details 
of expenditure on research and development from 
the Defence Budget and the Estimates, supporting 
the views of the Estimates Committee of 1046-47; 
and Sir Henry Tizard himself indicated that he 
would welcome the opportunity of being able to 
speak quite frankly to a special committee set up to 
satiafy Parliament in further detail as to expenditure 
on research and development. The Estimates Com- 
mittee also announced in that report its intention of 
inquiring further into the matter. The present 
report, however, does not pursue the question of 
expenditure directly, although ita inquiry into man- 
power problems, and particularly into scientific staff 
and into the design and research establishments, 
bears closely on the implied question, which is even 
more important to-day when research and develop- 
ment work desired by the Services can only be 
undertaken at the expense of resources equally 
needed for productive purposes m Britain’s economic 
recovery. 

The Estimates Committee of 1946—47 noted that 
the principal needs were for men and accammodation. 
These, rather than lack of money, were holdmg up 
the pursuit of profitable lines of research. In the 
present report, the Committee finds that, apart from 
some difficulty in obtaining skilled labour, the man- 
power situation ia reasonably satisfactory in both 
factories and research establishments engaged on the 
rearmament programme, except in regard to the 
call-up of apprentices and the supply of soientifle 
staffs in government establishments. The Committee 


* Tenth Report of the Select Committee on Estimates, 1951-52, 
Hearmament. Pp. x1+148 (London: H.M.80, 1082.) 6s. net. 
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is not entirely satisfled with the present method of 
the call-up of apprentices, and it makes two specific 
recommendations. First, it recommends that 
apprentices should never be called up until their 
apprenticeship is completed. Secondly, it suggests 
the creation of same form of technical reserve, 
similar in ita nature to the railway companies of the 
Royal Engineers, in which skilled men who have 
served their apprenticeshrp should carry out their 
military service. The Radio Industry Council sug- 
gested in evidence that the oell-up of professional 
engmeers and technicians should be limited to five 
months, followed by service in the Territorial Army 
for five and a half instead of four years. 

It could fairly be deduced from the minutes of 
evidence taken before the Committee that ita tenth 
report does not refer more specifloally to expendrture 
on defence because the security curtain is used by 
officials to avoid pertinent questions. Sir Ralph 
Glyn’s remark on another oocasion: ‘There has been 
more extravagance in expenditure due to documents 
bemg labelled ‘Secret’ than from any other single 
cause. . . . The word secret is very often applied in 
order to cover up extravagance’’, is worth remem- 
bering. It is the more imperative, therefore, to 
ensure that every possible means of avoiding waste 
of trained man-power should be examined, and no 
excuse of administrative inoconvenienoe can be 
accepted as reason for not exploring such sugges- 
tions. 

The second matter, that of the shortage of scientifle 
staff, particularly in the lower grades, which is due 
to some extent to the higher salaries which young 
men can obtain in industry or in posta overseas than 
in the government service, with consequent turnover 
of staff, deserves more consideration, and the minutes 
of evidence on this pomt are of considerable interest. 
When the Estimates Commrttee of 1946-47 reported 
that the new salary scales proposed. for the Scientific 
Civil Service, and the ability to transfer pension 
rights, coupled with the conditions of service, offered 
a reasonable prospect of attractmg sufficient scientific 
staff of the requisite calibre, Dr. Cockcroft, as he 
then was, expressed himself as satisfled with the 
scales in general although higher salaries were paid 
in industry. In the mterm, those salary scales have 
fallen further behind those existing elsewhere, and 
evidence supplied to the 1951-52 Committee plamly 
shows that responsible and highly trained scientific 
men employed in posts requiring exceptional ability 
are seriously underpaid in relation to the importance 
and responsibility of their work and of their capao- 
ties, and in relation to the exceedingly costly capital 
equipment for which they are responsible. 

It was stated, for example, that the Department 
of the Controller of Guided Weapons and Electronics, 
Mimistry of Supply, is experiencing difficulty in 
recruiting sufficient scientific workers, as oppoeed to 
mechanical, electrical and electronic engineers, to 
meet the Services’ requirements in research and 
development. At the National Aeronautical Estab- 
lishment at Bedford, diffloulty is expected in obtammg 
sufficient technical staff due to Government policy in 
regard to staffing. Vacillation m the policy of staff 
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recruitment was regarded as very detrimental to tł 
rearuitment of the beet possible men. 

Subject to that reservation, the Select Committ 
on its visit to Bedford found no doubts as to tt 
ability of that establishment to attam the hig 
intellectual standard characterizing the Royal Ai 
craft Establishment staff at Farnborough. It wi 
emphasized that, although the scientific man 
naturally concerned to some extent about salary, | 
attaches great importance to the provision of firs 
olags facilities for carrying out his research. Acoon 
ingly, many men who could command salaries : 
industry as much as double those they reoeive in tl 
government service choose to remain because of tl 
excellent facilities they are afforded. Apart fro: 
equipment, the aim is to provide the intelleotu 
freedom that is necessary, and in the main, Prof. A. ; 
Hall, director of the Royal Aircraft Esteblishmen 
claims that the effort has been successful. 

The evidence given before the Select Committ 
casts some doubts on Lord Oherwell’s contention : 
the House of Lords before he took offloe that a 
alternative form of organization outside the Civ 
Service would offer some advantage in dealing wit 
developments like atomic energy, and particular] 
such an establishment as Harwell. Conditions ther 
as evidence submitted to the Select Committee make 
plain, differ from elsewhere. At Bedford, the turr 
over of soientiflo staff was estimated as about fiv 
per cent per annum. The corresponding figure fc 
Harwell appears to be about ten per,cent; b 
although the university aspect of that establishmer 
was streased in evidence before the Committee an 
in & memorandum submitted by the Ministry < 
Supply, the wastage of Boienbiflo offüloers from othe 
atomic energy establishments is no higher than the 
from other defence research establishments, and th: 
from Harwell amounted to no more than twenty-fot 
officers a year in 1950 and 1951. Harwell, in fac 
has been regarded as something in tho nature of 
technical university. Its unique facilities for trainir 
workers in the problems and techniques of nuole 
research naturally attract to it a numbor of your 
men who look upon it as a necessary stepping-stor 
in their selected career of soientiflo work. 

Nevertheless, the wastage of staff at Harwell 
only comparable with the output of postgrad 
Studente from a university, and the attraction 
working at least for & period in a novel fleld unde 
scientist with a world-wide reputation to some exter. 
offsets the inability to offer exceptional salary scale 
to attract outstanding men, but whioh it would t 
difficult to justify within the Boientiflo Oivil Servi 
The staffing position for the atomic energy proj 
does not at present cause undue disquiet; bt 
equally the Ministry of Supply admita that it is nc 
a matter to be viewed with complacency. On th 
point the Select Committee, which is satisfied t 
the equipment in government research establishmen: 
is of the highest quality and that it is important t 
ensure that the men recruited to use this equipmer 
are of like quality, recommends that the soales « 
salary and conditions of employment should be ker 
under constant review. 
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This is only common prudence, in order to sacure 
ie full return from the large sums of public money 
ready allocated to schemes of scientific research 
id development; but although there is welcome 
ridenoe in this report that phe umportance of oon- 
tions of service and of securing contented teams of 
dlled staff are more widely appreciated than when 
1e Barlow Committee reported, there is evidence 
so of waste through neglect of this consideration. 
he Commutteo refers, for example, to the probability 
18t the proposed transfer of the Fighting Vehicles 
iegn Establishment to a fresh site will involve not 
aly & large waste of public money but also the 
reak-up of a valuable team of gorentiflo experts. 

The Select Committee fully recognizes the diffi. 
ultiea which may sometimes be encountered in 
voiding costly deoimons of this type. The riak, too, 
agt expensive constructional work may be rendered 
ut of date by scientific discoveries made before the 
‘ork has even been completed cannot always be 
xoluded. Apart from the secrecy issue already 
1entioned, the Select Committee’s report is on the 
"hole reassuring, and even where the seoreoy curtain 
as most baffling, it appears to be satisfied that the 
1oney spent on the atomic energy project is justified 
y the results so far achieved. Nevertheless, the 
rarnings given in this report are plain enough, and 
afficient material should now be available for 
xentiflo men to make sure by their professional 
ction that the position does not deteriorate. 

Some other points in this report merit notice. 
‘vidence was submitted of the need for greater 
ttention to the function of the technical colleges in 
roviding technicians—a function commonly ignored 
1 discussions on technological education. Ib was 
stimated, however, that only some 1,750 technicians 
‘ould be required for research and development in 
1e rearmament programme, instead of the 3,000 
stimated by the Hankey Committee. 

Sir John Cockoroft’s evidence before the Com- 
uttee is of special interest. He estimated that about 
ne-bhird of the effort at Harwell could be broadly 
escribed as research and the remainder as develop- 
ient, including about 15 per oent on the production 
f isotopes. The demand for these is rapidly in- 
-eaging, and it has since been announced that Great 
bain 18 now tho world’s largest exporter. Sir John 
lo expressed the opinion that the numbers and 
uality of staff recruited for atomio energy work are 
wtisfactory, although it :9 the younger men rather 
ian the older who are being attracted. He was not 
isturbed at a wastage of soientiflo staff running to 
m per cent. What is disturbing, however, is the 
forenoo elsewhere ın the evidence before the Oom- 
uttee to & drift of highly qualifled men of science 
‘om Britain to America, attracted by the much 
igher salaries offered there. 

' This logs is not great at the moment: it was put 
t about fifty last year; but the loss of even that 
umber of our best brains is nevertheleas a serious 
x on our limited resources of soientiflo and technical 
an-power, and the evidence of the Controller of 
tomio Energy on the disparity of salaries in Britain 
id overseas is not reassuring in this oonnexion. The 


NATURE 


507 


Ministry of Supply's evidence on seientiflo staffing 
admitted that the scientific man entermg the govern- 
ment service is probably underpaid in comparison 
wrth industry—as is also the scientist at the top of 
an establishment ; rb is contended, nevertheless, that 
the men in the middle range compare favourably in 
salary and conditions with those elsewhere. Sir 
Frederick Morgan, however, was prepared to argue 
a case for special scales for those on atomio energy 
work. He maintained that the man who 19 capable 
of original thought and of reducing 1t in a dissiplined 
way into something which 1s handed over lator to 
the production side is mvariably on a scale of wagce 
which bears no relation to the value of tho work he 
is doing. 

This report clearly emphasizes the dangor of failing 
to get full returns from Britain’s huge expenditure 
on research equipment through parsimony in the 
conditions offered to tho men who use that cquip- 
ment; nevertheless, it will fully justify tho Com- 
mittee's oareful inquiries. No less important, 
however, ia ite warning of the dangers which also 
attend the use of the oloak of secresy to hampor 
Parliamentary sorutiny of expenditure on research 
and development. Publio sorutmy romains tho surest 
safeguard against either extravaganoe or duplication 
of effort, and other evidence of Sir Frederick Morgan 
rather offsets Sir Henry Tizard’s confidenco as to tho 
effectiveness of the Defence Research Policy Com- 
mittee in this regard. His evidence led the Select 
Committee to correct ıts earlier umprosamion that that 
Committee and the Advisory Council on Soicntifie 
Policy covered the whole field of rescarch and 
development. In a strotly formal senso, atomic 
energy stands apart from the field covered by thoso 
two commrtiees, and tho complicated position dis- 
closed by the evidence set forth in this report suggests 
that the position is not entirely satisfactory. Some- 
thing more appears to be required in tho way of 
co-ordmation, even informally, beforo the organization 
of Britein’s research and development efort can bo 
regarded as adequate. The experience which Sir John 
Cockcroft brings from the atomic energy field to his 
new responsibilities as chairman of tho Dofenco 
Research Policy Commuttee and of tho Advisory 
Council on Scientific Policy should be & roal help ; 
but the need for fresh constructive thought hero 18 
as plain as is the need for limiting the uso of tho 
security curtain to the minimum consistent with 
national safety. 


LOGICAL FOUNDATIONS OF 


PROBABILITY 


Logical Foundations of Probability 
By Rudolf Carnap. Pp. xvii4- 0607. (London: Rout- 
ledge and Kegan Paul, Ltd., 1951.) 425. not. 


ROF. R. CARNAP is one of tho leaders in the 
modern school of mathematical logic. Perhaps 
his most striking contribution 1a his emphasis on tho 
distinction between language and semantics (tho 
theory of the meanings of the expressions in languago). 
For oxample, Whitehead and Russell aro saul to havo 
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defined the number of a clas as the class of all 
classes cardinally sumilar to the given claas. (At least, 
- this is the usual description of what they did; their 
actual procedure was more elaborate.) This is one 
interpretation of number. If it is supposed to be the 
only one, an. ordinary mathematician appears to be 
precluded from uang ‘number’ to mean anything 
elso, even though other things may appear to follow 
the game rules. The modern method would be to 
consider a language containing the signs for the 
numbers—rules for manipulating the signs are stated 
in a further called the me 
in this way a formal development of mathematics ig 
created. The legitrmacy of the interpretation of the 
signs and operations m & particular way becomes a 
separate problem. This idea can be applied to 
logical systems at the most elementary levels, and 
has led Carnap and others to considerable clarifloation 
of the foundations of logic. 

The main theme of the present book is the apph- 
cation of this method to probebihty theory. Cama 
distinguishes between two kinds of probability, whi 
he denotes by probability, and probability,. Both 
satisfy the same rules of manipulation. Probability, 
is regarded as a logical relation between pairs of 
statements expressible in & given language; prob- 
ability, as a limitmg relative enoy in an infmite 
series of experiments. An adequate account of 
scientific inference must inolude both. The dis- 
cyssions are very full on both the symbolic and the 
interpretative levels. 

One difficulty of the subject is the distinction 
between ‘subjective’ and ‘objective’. I have gone so 
far myself as to say that both words have been used 
in so many different senses that they should be 
abandoned as nomina confusa. Carnap’s method 
enables him to gay that both kinds of probability are 
objective. For probability, his argument permits 
him to avoid the term ‘degree of rational belief’, on 
grounds similar to those given by Ruæell for 
deductive logic. Russell argued that 2 + 2 = 4 8 & 
logical relation between seta of classes and has 
nothing to do with the existence of a mid, rational 
or not, to appreciate it. "The ability of a mind to 
understand and use it belongs to the interpretative 
level. Sumilarly, Carnap would regard propane as 
a ratio of measures of seta of sentences and ita 
‘degree of confirmation’; this is used m rational 
behef but is not its whole content. This seams to 
add some clarity. However, as he himself pointe out, 
the measures can be taken in many ways ; his theory 
gives rules that must be satisfied by any system of 
probability, but many different numerical aaseas- 
ments would satisfy the rules, and the decisions 
between them need further discussion on the mter- 
pretative level. Most of the argument is quite 
general, and many controversial questions are well 
discussed. 


Carnap discusses one particular asseasment, which 
pppeami to be equivalent to Laplace’s principle of 
erence, and remarks that in some circumstances 

this leads to contradictions. A second volume is in 
preperation and will apparently produce more specifico 
resulte. Some of these are described in an appendix, 
which states a modification of the principle of 
indifference to avoid contradictions. This seems 
similar to the rule that I have stated for the sampling 
of & population with respect to more than two 
exclusive properties. I doubt, however, whether this 
can cover the ground. Carnap does not appear to 
mind the conclusion (given by Laplace’s form) that 
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the initial probability of a general law, applied to a 
infinite class, 18 zero; and there w something to t 
said for that view. But Laplace’s form algo leads t 
the conclusion that if an event has succeeded in 
trials and failed ın none, the probability that ıt w: 
quen o RETURN M 1 trials 18 4, and this seen 

too low to correspond to scientific practic 

ifled rule appears to intensify this difficult; 
faves will attend to this point, becaut 
I know of nobody better equipped to produce 
satisfactory solution. 

The book has not much to say about probability 
except that values of probability, are often estimats 
of probability, I am molned myself to think the 
the idea of an intrinsic probability is useful, thoug 
I think that the attempt to define it in terms of 

neta creates more difficulties than : 
solves, and I cannot see that anything m the boo 
depends on the definition. It might be argued tha 
the only cases of probability, are in quantum physica 
one, for example, would be the probability that 
radium atom will disintegrate in the next mmute. I 
coin-toasing, we might make a definition m terms c 
a limiting frequency (assuming ıb to exist) for . 
sequence of throws with one ooin (assuming that th 
com never wears out), or in terms of one throw eec. 
for an mfinite set of coins (again assuming the limi 
to exist). But there w no way of proving that th 
two definitions would give the same saseasment 
without piling up further assumptions that appea 
no more planb than the notion of an intrmai 
probability seems to with. 

The book is far the best analysis of the logio o 
probability that -has yet appeared, and will b 
indispensable to studente of the subject. The specifi 
applications announced for the second volume will b 
awaited with interest. HAROLD JEFFREYS 


ORGANIC CHEMISTS’ VADE- 
MECUM 


Chemistry of Carbon Compounds 

A Modern Com ive Treatise. Edited by Dr 
E. H. Rodd. Vol. 1, Part 4: General Introductiar 
and Aliphatic Compounds. Pp. xxiiit778. (New 
York and : Elsevier Publi Co., 
m London: Cleever-Hume Press, Lid, T 


NHE hiatus between the necessarily 
highly selective and simplified text-book 

ment of organic and the oomprehensi 
scope of compendia such as *'Berlstein" has for long 
been filled by Richter’s ‘Chemistry of Carbon Com- 
pounds". The last edition in Enghsh of this work 
appeared thirteen years ago, and even this was a 
petchwork overhauling of ao earlier version. The 
need for a successor has bean markedly apparent, and 
the onus of this task has been accepted by the Elsevier 
Publishing Co. m consultation with an advisory 
committee of six di ed British organia 
chemists headed by fir Robert Robinson ; 
herculean task of editorship is bemg shouldered p^ 
Dr. E. H. Rodd. The present book represents the 
first stage in the compilation of & flve-volume work 
to take the place of “Richter” in providing a modern 
comprehensive treatise on o 

Ae Sse seers rs arora a ERN 
and sections on the classification, nomenclature and 
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iterature of the subject. There follows a description 
of the quantitative analysis of organic compounds ; 
s this 18 written by & practitioner of the art, Mr. R. 
Jelcher, there is a welcome absence of description of 
he obsolescent apparatus and procedures beloved of 
nany other text-books. The stnking infiltration of 
yhyaico-chemical ideas and techniques into organic 
hemustry is reflected in the contenta of the next two 
tundred pages, which are devoted to an exposition 
of the underlying theory of the science. This subject 
tas been handled by the allotment of & section to 
very important topic, each being dealt with in essay 
orm by an expert in that fleld. Thus the discussion 
f free radicals and homolytic reactions is in the 
tands of Prof. D. H. Hey and Dr. W. A. Waters, 
tereoohemistry 13 expounded by Prof. E. E. Turner, 
ad the crystallography of carbon compounds 1s 
lescribed by Dr. A. F. Wells. A review of the physical 
roperties used in the investigation of organic com- 
sounds 1s given by Prof. H. D. Springall, who also 
leals with modern concepte of acids and bases in 
heir relation to organic chemistry. The section on 
ight absorption, by Dr. E. A. Braude, is @ succinct 
recount of the theory and practice of ultra-violet and 
nfra-red spectroscopy and includes useful charte of 
he characteristic infra-red frequencies associated 
vith a large number of organic groupings. An 
withoritative article on reaction mechanisms, by 
Prof. E. D. Hughes, contains the gist of the modern 
vork on the subject, written as it is by one who has 
nade large contributions to this gtudy. Very little 
‘eference is made, however, to the alternative view 
of anionotropy as an essentially acid-catalysed pro- 
‘ess; it is surely a little ungenerous to dismiss this 
'Oonaiderable body of carefully executed work in a 
wo-lne footnote. Owing to the unavoidable com- 
oreasion of this wide topic, the full benefit of this 
wotion will accrue to those who already have some 
iequaintance with the subject. 

No attempt has been made to include a detaied 
wcount of the twin concepts of valence bond and 
nolecular orbital treatment as applied to organic 
compounds, beyond a brief description in the his- 
orical section. This 18 & sensible decision; the 
ubject does not lend itself easily to compression, 
nd, the recent publication of Prof. C. A. Coulson's 
nonograph on this topic renders any such treatment 
edundant. 

The remainder of the book is taken up with its 
»mary task of systematically presenting the known 
acta of alrphatic chemistry. The exposition deals 
vith hydrocarbons and their halogen derivatives, 
4fcohols and their sulphur derivatives, amines, 
me compounds, carbonyl compounds, 
&rboxylie acids, glycols, hydroxycarbonyl and 
licarbonyl compounds; the remaining aliphatic 
vpes will be dealt with in Vol. 1 B. Sound arguments 

r retaining this Richter classification are presented 
| the preface, and indeed no diffculty is experienced 
i finding any required section. 

This enormous mass of information 18 laid out in & 
ucid and concise manner, clarity bemg greatly 
nhanoed by the extensive use of tabulation. The 
Pe succeeds admirably m its aim of rendering 

ly available the accumulated knowledge of 
ganic chemistry ; a striking feature is the wealth 
i£ up-to-date leading references both to the orginal 
itorature and to review articles. Ease of reference is 
Teatly enhanced by the provision of & truly mag- 
ufioent mdex, for which grateful tribute must be 
xud to the editor. 
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The production of the volume 18 of tho excellence 
one has come to expect from Elsevier, and tho book 
is & pleasure to handle. The errors aro surprisingly 
few for a work of this range, and such a3 do occur 1n 
the text are typographical trivialities. It w unfor- 
tunate, however, that the first entry of tropolone 
into a text-book should be heralded by a sadly 
malformed strubtural formula. The price of the book 
is not excessive in view of its content, and & 15 per 
cent reduction 18 allowed both for this and tho 
following volumes if they are ordered prior to pub- 
lication. The debt already owed by organic chemists 
to these publishers for their very fine oncyclopmdia 18 
further increased by ther presentation of this 
authoritative work. 


CONVEYING OF HEAT ENERGY 


Elements of Heat Transfer and Insulation 

by Prof. Max Jakob and Prof. George A. Hawkins. 
Second edition. Pp. xvit230. (New York. John 
Wiley and Sons, Inc. ; London: Chapman and Hall, 
Ltd., 1950.) 32s. net. 


N the preface to this second edition of their book, 
the authors remind us once more that the subject 

of conveying heat energy 18 not of loas importanoo 
than that of converting it. Many would consider tlus 
an under-statement, for not only do hcat transfer 
problems confront the practising engineer more 
frequently than thermodynamic ones in many fields, 
but also their solution is more difficult and often re- 
quires an intuition of what aspects are vital and what 
may be neglected, which only experience basod on 
theoretical understanding can provide. However, m 
universities it is not yet usual to accord the teaching 
of heat transfer equal status with that of thermo- 
dynamics, partly no doubt becauso the former subject 
is comparatively new, but partly because of the jack 


‘of suitable text-books for undergraduates. Profs. M. 


Jakob and G. A. Hawkins have get out to make good 
the lack. 

As usual, they divide heat transfer into three 
perte— conduction, convection and radiation al- 
though they do have chapters dealing with the 
combined effects of all three modes. Tho man 
emphasis is on tho first of these, and there are 
excellent simple accounte of the application of 
relaxation and graphical methods to thoso problems 
ın heat conduction, both steady and unsteady, which 
are too difficult for mathematical analysis. Although 
these matters are often considered ‘advanced’, tho 
clarity with which they are presented brings them 
well within reach of the undorgraduate. A large 
amount of useful data on thermal conductivities 18 
providod. 

The treatment of convective heat transfer 13 more 
aketchy. Despite the authors’ statement that forced 
convection is probably the most important method 
of heat tranafer, only five pages are devoted to it, 
and these contain little more than a bald presentation 
of the empirical relations between tbe dimenaionloes 
groups for flow inside and outside tubes. 

The dimensionlee groups are derived by the 
algebraic method. This has the disadvantage that 
their physical significance 18 not apparent, a dis- 
advantage, however, which appertains not to dimen- 
sional analysis, as the authors assert, but to the 
algebraic presentation of 15. Many students find more 
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-illuminating the alternative derivation of, say, the 
-Reynolds number as the ratio of inertia to viscous 
forces, and of the Grashof number as the ratio of 
buoyancy to viscous forces.  * 

The authors suggest that the theory of convective 
heat transfer based on the surface film concept of 
Langmuir and Rice is more “conspicuous”. Yet this 
theory leaves unanswered the question of why such 
: & film occurs, and how ite properties must vary with 
the conditions of flow. It seems a pity, therefore, 
that pisi not found for introducing the idea 
of & boundary-layer and the heat-balance 
equation which determmes ita thickness. On the 
other hand, the authors have presented Reynolds’s 
analogy between friction and heat transfer in & rather 
more detailed manner than usual; I feel that this 
thoroughness is not worth the resulting lose of 
clarity. The analogy is chiefly useful for rough but 
speedy calculations; when greater accuracy is 
needed, ıt 18 usually possible and preferable to turn 
to expermental resulta or more exact theory rather 
than to elaborations of the analogy. 

The book contains a concise account of radiant 
heat-exchange between black and grey bodies; but 
gases and flames are not treated. The emphasis is 
on providmg useful design data rather than the 
underlying fundamental relations. There is a short 
chapter on heat transfer in boiling and condensation, 
but mass transfer is dismissed in & sentence. 

D. B. SPALDING 


TEXT-BOOK OF PLANT GROWTH 
SUBSTANCES 


Dle Wuchsstofflehre 
Ergebnisse und Probleme der Wuchestofforachung. 
Von Prof. Hans Soding. Pp. xi+304. (Stuttgart: 
Georg Thieme, 1052.) 83 D. marka. 
PEE HANS SODING says that his am in writing 
this book is to make a comprehensive presentat 
Gon of allagpoote of LAE Gar ETIE UDARIO, 
eet in ther proper ive in the wider fleld of 
plant physiology. 'l'o achieve this, he assumes the 


usual text-book knowledge of plant physiology ; 


but where this is not sufficient to allow a clear 
exposition of his thesis, he touches on wider physio- 
logical problems. In addition to presenting results 
of published work (as far as 1949, with a few 
additions for 1950-51), he has attempted to indicate 
open questions and avenues for further exploration. 
In this he succeeds admirably. 

The first two chapters are concerned with accounta 
of assay and extraction methods, including full 
details of Prof. Sóding's own ‘daylight curvature 
test’, with data on magnitude of response and 
variability. Buch data are useful for comparison 
with other methods of hormone assay. 

Chapters on the distribution of growth substances 
in plante during development, the role of external 
and internal environment, auxin tropisms, 
the role of auxin in oell division, root formation, eto., 
and the mechanism of auxin action, follow patterns 
similar to those in existing works in English on these 
topics. They are useful, however, for the inclusion 


To appreciate the chapters on extraction of auxins 
from plants and on the chemistry of growth-promoting 
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and -inhibiting substances, some remarks on nomea 
elature are necessary. The term ‘growth subgtano 
(Wuchasoff) is defined as meaning substances (D 


occurring growth subetanc 
are considered to be euxins a and b, with 8-indoly 
acetio acid (heteroauxin) acting probably as e 
activator of these substances in the plant. For tl 
beneftt of Continental readers, Prof. Bóding poire 
out that in the English literature the term ‘auxin 
denotes not auxin a or b but any of & range: 
natural and synthetic growth substances, dependir 
on the context, though usually it refers to heter 
auxin. 3 i 

That such explanations should be necesasaa 
emphasizes present-day oonfusion resulting fro: 
indecision on the nature of growth hormones : 

lanta. The question whether these are auxins a an 

, or 8-indolyl&oetio acid and related compounds, 
still sub judice. It must be admitted, however, ths 
with the of time convincing evidence : 
favour of existence of auxins a and b in high. 
plants becomes more slender, while proof (f 
example, by chemical identification and by enrymat 
studies) of the importance of oertain indole com 
pounds as natural growth hormones increases. Muc 
of the evidence for the existence of auxins a and 
is based on acid- and alkali-stability testa on plar 
extracts (axamples are listed on p. 74), and this wi 
now need ining in the light of the reoem 
discovery of 3-indoly: itrilo as & natural) 
occurring growth hormone. 

The fact that indolylacetic acid can be extracte 
from many plant tiasues, regarded by the majority < 
British and American workers as strong evidence ¢ 
the importance of this substance as a natural) 
occurring growth hormone, is considered by Pro 
Siding to be tbe greatest weakness of extractio 
methods. He believes that indolylacetio acid br 
longs primarily to the protem metabolic cycle an 
not to the auxin cycle (p. 87), and that deductior 
about the growing system cannot be made wit 
certainty from extraction data (p. 28). This approac 
would seem to rule out the possibility of furthe 
experimental advance on the chemical side and t 
make the question of the identity of the naturt 
"&uxins one which should not be asked. 

Possibly the most valuable sections of the book fc 
the English-speaking reader are those on the role c 
auxins in correlative inhibition, polarity of regene 
ation and other aspects of morphogenesis, since thes 
topics, which have been developed so extensively 
German workers, tend to be neglected in British 
American text-books. 

There are two useful chapters on the poeiti 
occupied by growth substances in the hierarchy 
plant hormones and vitamins (Wirkstoffe), and tid 
interactions of these substances in the plant. 

In the concluding Ausblick the future davala] 
ment of hormone research is discussed. With tł 
increasing tendency to rely on the interpretation ' 
mathematical curves and figures, the subject becom: 
ever more vergeísiwgt; but Prof. Sodmg hopes thi 
the biologist of the future will see behind hia 
the same and harmonious picture of Na 
as the Nature-lover sees in the butterfly and th 
flower. 

The book is expensive in British money, but i 
well produced, and would be a useful addition o 
plant hormones to any library. J. A. BENTLEY 
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reeding Birds of Kashmir 

y Lieut.Colonel R. 8. P. Bates and E. H. N. 
owther. Pp. xxx1u4-8074-85 plates. (London: 
mxford Univermty Preas, 1952.) 385. net. 


EFORE the Second World War, Kashmir was 6 

favourite resort òf Europeans desirous of & 
hange fram the heat of the plains to & cooler climate, 
ronderful scenery, beautiful flowers, and a great 
‘amety of birds. The authors are experienced field 
uaturalists who have made a speciality in photo- 
Taphing birds in India and, in addition to making 
many studies in the plains, have devoted much time 
o Kashmir birds. The country they worked in. lies 
»etween the great Himalayan range and the Pir 
anjal range and is drained by the Rivers Jhelum 
and Kishenganga and the: upper waters of the 
Vardwan River. The whole area consists of valleys 
vith orchards, lakes and marshes, and,-on the hill- 
ides, forests with bare acrees above and upland 
meadows in the higher reaches. 

With this great variety of habitats there is a 
sorresponding variety of bird hfe. In the lower perte 
f the valleys there are a few oriental species from 
he plains of India, such as the magpie robin and 
he jungle babbler. Higher up there are the grey 
irongo and alaty-headed parakeet, both Himalayan 
species. Another plains bird is the pheasant-taled 
acana, which is migratory and in the summer 
«bounds among the lotus leaves of the numerous 
ake; according to the authors, one was sean on & 
am at 12,050 ft., but they give no date. Of the 
p&lmarotio birds some are residents ; but the majority 
lescend to the Indian plains with the advent of 
sotumn, while others do not go farther than the 
Foothills of the Himalayas. 

The volume is confined to the birds breeding in the 
area mentioned, and many species recorded as 
nesting in Kashmir are not included since they resort 
*o the more bleak areas of Ladakh and Baltistan to 
breed. The habits and nesta of 116 species are 
described, and when the authors have not sufficient 
axperianoe they amplify their notes with extracta 
from the writings of other ornithologists. 

This 18 a very interesting book, with a certen 
amount of new information which does not always 
agree with the accounts in Baker's ‘Identification of 
Indian Birds". There are eighty photographs of 
nesta, birds and scenery, moet of which are of & high 
standard, but this can scarcely be said of the coloured 

tea—the birds are stiff, and the colours have 

in reproduction. 


tudes sur les scorplons 
ar Max Vachon. Pp. 482. (Alger: Institut Pasteur 
Algerie, 1952.) 2200 franca. 


HE determination of scorpions has for years 
) I bean a puzzling task, because of the variation 
hich many species show. For this reason M. Vachon 
ag undertaken an intensive study of the scorpion 
fauna of North Africa, with & revision of their 
systematica and nomariclature. 
, He now offers us, first, a general account of the 
order, taken largely from his chapter in Graasdé’s 
V Traité de Zoologie", which will be weloomed by 
many who do not possess that expensive work. 
Secondly, he reviews the characters that can be 
successfully used in identifying & scorpion, emphas- 
izing chiefly the trichobothna or poils auditis on 
the appendages. There follow deeoriptions of the 
thirty-three species of North African scorpions which 
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M. Vachon recognizes, with dichotomic tebles sum- 
mariing the whole. It is & feature of these keys 
that they can often be used for mutilated specimens. 
M. Vachon has no hesitation in adopting a trinomial 
System for the many subspecies he establishes, nor 
to extend this by the addition of varietal names for 
forms which are often distinctive for special localities. 

M. Vachon bas included an account of the geo- 
graphical distribution of these animals, and & 
discussion of their omgin and dispersal. His book 
may be recommended as an umpressive example of 
a truly biological survey of a limited group, almost 
a model for others engaged in similar work. 

T. H. Savory 


a 
Mellor’s Modern Inorganic Chemistry 
Revised and edited by Dr. Q. D. Parkes. Pp. xxi+ 
967. (London, New York and Toronto: Longmans, 
Green and Co., Ltd., 1951.) 25s. net. 

HIS well-known text-book was revised and re- 

arranged in 1939 by the late Prof. J. W. Mellor in 
collaboration with Dr. D. G. Parkes. Since then 
1t has been several times reprmted ; for this present 
edition the text has been once again reset. Up-to- 
date matter inserted here and there throughout the 
book accounts for thirty new pages. In addition, 
there is a new chapter (nine pages) summarizing the 
chemistry of the metals. 

According to the preface of 1939, a guiding prin- 
ciple of the editors was the keeping of “a proper 
balance between theory and facta". However, 
revision of the theory is not of the same high level 
as that of the factual material. Resonance gets a 

ph in small print; the covalent and oo- 
ordinate links get lees than two pages of small print, 
and not one of these is sufficiently deeply expounded 
to make it readily applied. Thus ın discussing boron 
fluoride, Dr. Parkes ia not able to relate ita structure 
and rte intense activity. All the periodic tables end 
with uranium. The Hronsted-Lowry conception of 
acids is not mentioned. 

Apart from these points, the revision has been well 
done, and the book retains those qualities which 
gained for it its high reputation. G. F. 


Sedimentary Petrography 
With Special Reference to Petrographic Mothods of 
Correlation of Strata, Petroleum ‘Technology and 
other Economic Apphoations of Geology. By Henry 
B. Milner. i edition, reprinted with & new 
Preface and Corrigenda. Pp. xix+ 6686+52 plates. 
(London: Thomas Murby and Co., 1062.) 60s. net. 
ILNER’S “Sedimentary Petrography'' has been 
in use for many years as a text-book and 
standard work of reference in Britiah universities. 
The second (first complete) edition was published as 
long ago as 1929, and an enlarged and completely 
revised third edition appeared in 1940. This has 
been out of print for some years and has now been 
reprinted. It is issued unchanged except for a 
of oorrigenda and a corrected and revised list of the 
British Standards quoted in the book. It 1s to be 
regretted, in view of the large amount of researoh 
carried out on the sediments in the past decade, that 
pressure of work has not permitted the author to 
complete the revised fourth edition that he has in 
hand. Nevertheless, the ground covered in the work 
as ib stands is so comprehensive, including both 
deearrptive matter and laboratory technique, that it 
will doubtless continue to provide & valuable intro- 
duction to the subject for univermty studente. 
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NUCLEAR AND FUNDAMENTAL PARTICLE PHYSICS 


A tbe summer provincial meeting of the Physical 
Society, which took place m the Department of 
Natural Philosophy, Univermty of Glasgow, during 
July 10-11, four main sessions were held and five 
main topics were considered from both the experi- 
mental and theoretical pointe of view. The president 
of the Society, Prof. R. Whiddington, was in the 
chair. The opening session dealt with the excited 
states of light nuclei, and in the afternoon the subject 
of x'-mesons was discussed. On the mornfng of 
July 11 the chief topics were B-radioaotivity and 
photo-disintegration, and in the afternoon a 
theoretical session on the S-matrix series was held. 
Discussion followed each seesion. The general opinion 
of all those participating was that the conference had 
proved very profitable indeed, and it had been a 
flttiug occasion on which to use, for the first time, 
the new lecture theatre in the extenmon to the 
Department. 


Excited States of Light Nuclel 


Prof. P. I. Dee (Glasgow), in reviewing existing 
knowledge of excited states of nuclei, indicated the 
need for some principle correlating nuclear data. He 
illustrated in an original manner the severely lrmited 
fleld covered by moet of the known methods for 
determining nuclear levels, which methods include 
neutron absorption, proton capture, f- and y-activity, 
scattering, and the different particle reactions such 
as (d, p), (d, n), (d, a), (p, a) and (a, p). Detailed dis- 
cussion of the measurement of y-ray energy and the 
kinetic of particles was followed by con- 
sideration of resonance excitation. The absence of 
internal conversion has led to indirect methods of 
determining quantum energy; but accuracy is reduced 
(~ 0-1 MeV.). However, the situation is improving 
with the introduction of scintillation counters. For 
particle energies a large magnetic spectrometer is the 
moet accurate (errors ~ 0:005-0:01 MeV.), but the 
low efficiency limits ita application. Nuclear photo- 


emulsions offer a good solution, as shown by work at. 


Bristol and Liverpool. 

Regarding data on spin and parity, Prof. Dee 
considered that the methods are too tentative to be 
really satisfactory. The study of angular distributions 
ia fruitful, and the method of internal pair creation, 
as used at Glasgow, seems to be of fairly wide appli- 
cation. It is his belief that as few aa 10-20 states 
are known with complete certainty, and a brief 
review of the efforte to find regularities in the 
arrangement of levels leads to the conclusion that 
these are, at best, d A determined effort on 
the theoretical side, ore, seams overdue. 

Dr. J. G. Rutherglen (Glasgow) discussed mainly 
the resonances for the processes *'AI (p, a) “Mg and 
17A] (p, y) “Si, showing that three out of six observed 
are common, involving competition. In conmdering 
internal pair creation, as applied by Dr. E. R. Rae 
and himself to the study of y-ray states, Dr. Ruther- 
glen said that the low values of I, the internal pair 
coefficient (~ 10°), necessitate considerable care in 
estimating the number of poatrona emitted. The 
estimation can be made with the magnetic spectro- 
graph or by measuring the annihilation quanta 
produced on stopping the posıtrons. Tests with 
sodium-24 are in agreement with other methods, 


which show the transitions are electric quadrupol: 
A new method of estimating the absolute number < 
y-rays by measuring the area under the spectrum « 
Compton secondaries has been found useful when m 
f-rays are emitted, and the method has operate 
succeasfully for capture of y-radiation (protons c 
fluorine). 

The next speaker, Prof. H. W. B. Skmner (Live 
pool), discussed stripping reactions using 8-Me\ 
deuterons, and showed how this has become & ver 
powerful method, of wide applicability, for findum 
tbe spins and parities of nuclear states. Early wou 
with photo-plates yielded valuable data but involve 
considerable labour in the analysis. More recently 
differential 10n chambers and proportional counter 
have operated successfully with (d, p) reactions, an 
moreover permit exammation down to any sama 
angle relatrve to the beam. Both (d, p) and (d, r 
reactions have been assumed to proceed by way of 
compound nucleus, but results, particularly at ame 
angles, contradict the early theory and suggest 
stripping mechanism. Comparison of angular dir 
tributions with the theoretical otions (based o 
theoretical studies at Birmi and Liverpool} 
show that spins and parities of states can be reliabl 
deduced. Prof. Skinner illustrated the technique wit 
many interesting examples, directing particule 
attention to the finding of a mixed state; the fire 
excited state denoted ''Al, p,, which waa mainly D an 
partly S (S/D ~ 10 per cent). A kind of anti-strippm¢ 
in which the bombarded nucleus ‘seizes’ a neutron 
for example, "Be (d, t), and the capture and logs o 
neutrons as by examination of mag 
nesium-24, were discussed. 

For (d, n) reactions, negative Q reactions are pre 
ferred rather than high poarttive Q, as for (d, p) 
Observations with nuclear emulsions show that b 
some cases neither theory fite. Finally, Prof. Skinne 
showed that the excited states of some mirror nucle 
(carbon- and nitrogen-13, oxygen- and fluorme-17 
nitrogen- and oxygen-15, and sylphur- and chlorine 
83) are well known, and he suggested that corre 
spondence between spins and parities is perhaps mor 
significant than that for energies. ^ 

Dr. C. A. Ramm spoke of his work at B 
in collaboration with E. R. Collins and O. B. Mac 
kenzie, m which precision measurements of the en 
of particles produced with a Cockeroft-type magn 
have yielded accurate Q values for reactions. f 
discussed the sources of error in such expermen: 
particularly for the reaction ‘Li (p, «) *He. Study o 
terget deterioration has shown that some no 
problems arise. 

Prof. L. Rosenfeld (Manchester) brought al 
session to a close with an account of the theory ‘ 
nuclear models and excited states. He began b) 
streasing that, in attempting to explain the propertie 
of nuclear states, we are still very far from the ideg 
set by the theory of atoms. In this the predomi 
influence of the Coulomb field introduces an elem 
of simplicity entirely lacking in the nuclear case 
Moreover, our knowledge of the interactions betweer 
nucleons lacks the definiteness of the law of electric 
interaction. We cannot hope to deduce the propertie 
of nuclei from the mere knowledge of the number o: 
constituent nucleons, and we must take over fron 
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xriment as basic assumptions the existence of 
ged shells as indicated by the magic numbers. 
1a is the clue leading to the Jensen—Alayer shell 
*del in which the additional assumption is made of 
strong spin- orbit coupling with & sign such as to 
e rise to inverted doublets for the individual 
cleon states. One may expect that some at least 
the states of low excitation will correspond to the 
xitation of & single nucleon in an incomplete abell. 
© proporties of such excited states are immediately 
sdicted by the model. In experments mvolving 
onances, this type of excited state can be recog- 
ed by its having & larger width than those due to 
re complex modes of excitation. 
Prof. Rosenfeld pointed out that diroot experi- 
ntel evidence supporting the assumption of large 
n-orbit coupling 18 obtained in the scattering of 
cleons by helium. Here the spin-orbit separation 
served 18 ~ 5 MeV. 
Vo improve the shell model it is necessary to 
estigate the result of the interactions of nucleons 
ich are neglected m the first approximation. This 
blam has recently made t progress in two 
ections : the discussion of mutual interactions 
incomplete shells; and the interactions of these 
cleons with the core formed by the closed shells. 
e first problem has been treated on the assumption 
mainly central interaction between any two 
cleons. The stationary states have bean classified 
methods of group theory, perfected by Racah, 
th for Russell-Saunders coupling (Jahn e£ al.) and 
-coupling (Flowers, Flowers and Edmonds). 
nerally, the conclusions are found to be very 
witive to the assumptions made concerning the 
«pe of the nuclear potential. The resulta of cal- 
ations by Talmi using & meson potential are com- 
‘tely different, as regards the order of succession 
the excited states, from those obtained using a 
ussian potential. 
[he problem of interaction between the incomplete 
‘lls and the nuclear core has been most fruitfully 
acked by Aage Eohr and Mottelson. The idea is 
wt the interaction deforms the nucleus and excites 
nUations on its surface. There appears to be a 
ong coupling between the angular momentum of 
> meomplete shell and that of the deformed 
»leus. he predictions regarding the reeultant 
zular momenta are then obtained by methods 
nparable to those used in molecular spectroscopy. 
both cases, comparison with experiment reveals 
ne discrepancies and shows the need for the next 
p, which should be to determine the combined 
sot of the two types of interaction described 
ve. 
the discussion following the first session, Prof. 
eierls (Birmingham) made & number of important 
nts, and he deprecated the tendency to divide 
ply between theory and experunent. He thought 
i6 at present the moet important step is to ask the 
pt question. 


The z2-Meson 


P d the afternoon session on meson prob- 
is Prof. C. Gunn (Glasgow) surveyed m-meson 
dry in relation to experiment, and deeoribed the 
^r&l considerations from which the peeudoscalar 
wacter of the x-meeon can be deduced. In par- 
ilar, detailed balancing applied to the reactions 
+ pst nt + dshows that r-mesons have zero spin, 
de the observed process n— + d — 2n shows that 
y have odd parity, provided, as is plausible, 
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capture of the meson takes place from a K-orbil. 
More detailed methods of approach were then con- 
sidered by Prof. Gunn for some basic meson probloms. 
Combined phenomenological and weak-coupling cal- 
culations indicate that mesons should be produved 
isotropically in the reaction p + p + nt + d (corre- 
sponding to capture of S-wave mesons in deuterium). 
In fact, a cos! 0 distribution is found. It is difficult 
to explain this disagreement except by the broak- 
down of the weak-coupling approximation. The 
reaction n + p — x? + d is to be noted as a powerful 
teat of the ‘charge independance’ hypothesis for 
meson coupling. 

The weak-coupling treatment of quantum pro- 
duction of mesons, and of meson nucleon scattering, 
again shows little agreement with experment. lt 
has indeed proved most profitable to apply the 
methods of partial wavo analysis to data on meson- 
proton scattering. This confirms the idea that these 

cles interact so strongly that they oan no longer 
regarded as simple structures. The two theoretical 
approaches which are clear at the present timo aro 
the ad hoc assumption of isobaric states to flt the 
experimental evidence or the use of the intermediate- 
coupling method. 

Dr. R. G. Moorhouse (Glasgow) described his in- 
vestigations using the intermediate-coupling method. 
The nucleon is represented es a superposition of states 
contaming the bare particle, together with arbitrary 
numbers of mesons and nucleon pairs in given con- 
figurations. The variables are the amplitudes with 
which these states occur. Two cases have been 
considered: when the surrounding cloud contains 
only mesons; and when it includes nuclear pairs 
and no mesons other than those introduoed in the 
pair creation. The first case gives wrong magnetic 
moments for the neutron and proton; but the second 
is more promising aa the magnetic momonts differ in 
absolute magnitude by a nuclear magneton. 

Describing recent experimenta on the decay of 
x*-meeons, B. M. Anand (Bristol) said that examin- 
ation of & large number of jets has shown that tho 
life-trme T is lesa than 5 x 10 !* sec. King at I3ristol 
has observed electron pairs arising apparently ın the 
second of the two decay processes : (a) n° + y+ Y, 
and (b) x* — y + et + e. Process (b) soems to be 
the more promising, for the evaluation of T and & 
method of time dilation applied to the photo-plates 
have given T ~ 1 x 107* sec. A study of some 
fifteen hundred stars of low energy gives tho ratio 80 
for the probabilities of (a) to (b). The energy dis- 
tribution of direct to related pairs is Eg/ Wp = 0-86 + 
0:28, which apparently confirms the theoretical value 
1:0, so that the energy is shared equally between the 
two electrons and the y-ray. Finally, Afr. Anand 
spoke of single electrons appearing to come from 
stars and the origin of which in some cases seems to 
raise interesting queries. 

Dr. R. H. Dalitz (Bristol) discussed his theory of 
decay of x'-meeons. In addition to (a) and (ò) abovo, 
he considered: (c) x? — et + e~, and (d) r* > 3y, 
noting that (d) 18 forbidden by charge conjugation. 
His gives for the ratio of probabilities 
(a)/(b) — 80, confirmed by experiment. Ho stressed 
the connexion with internal pair conversion, which 
has a low probability (~ 107*) at energies ~ 1 MoV., 
as against 1/80 &t the energies here involved. 

The meetings for the first day of the conference 
closed with a discussion of the possiblo advantages 
of holding more conferences on nuclear physics. 
There seemed to be general agreement on tho 
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demrabilty of extra moetinga, confined to specialized 
topies in the field. 


Beta Radloactivity 


Dr. S. C. Curran reviewed the theory of B-decay 
and passed to discuasion of the results of the Glasgow 
group with proportional and scintillation spectro- 
meters. He listed the poambilities of disagreement 
with straightforward theory, which might show in 
the low-energy region of B-spectra. Here the pro- 
portional tube containing gaseous sources, particu- 
larly when supported with the scintillation spectro- 
meter, is nearly ideal. Among the possibilities 15 
readjustment of the atom consequent on the change 
of atomic number in the emission process. Assuming 
the adjustment energy goes entirely to the electron, 
a displacement of the spectrum along the energy axs 
follows, giving a ‘hole’ at the low-energy end. 
Tritium shows such & ‘hole’, but it is too extensive 
to be explained as readjustment. Work on radium-D, 
mercury-203 and nickel-63 does not support the view 
that the electron receives the whole energy. 

The central problem of dete the mode of 
interaction (or combination of modes) has been 
attacked by investigating highly forbidden transitions. 
Study of rubidium-87 (half-life, 6 x 10!* yr.) shows 
that both Osr and Csy correction factors give excel- 
lent straight linee. This work with the proportional 
tube has been confirmed closely by G. M. Lewis 
using crystals of rubidium iodide (thallium) as their 
own spectrometers. Recent resulta for rhenium-187 
give the transition energy as about 400 keV. and 

the transition is probably at least third 
forbidden. This ımpheæ that stable camium-187 has 
a spin of 11/2 or 13/2, an unusually high value 


possible, however, on the shell model. Dr. Ourran . 


stressed the possible close association of this model 
with the natural radioactive sources. For potassium- 
40, rubidium-87, lanthanum-138, lutecium-176 and 
rhenrum-187, or the daughter elementa, there seems 
to be a connexion with the important shell numbers 
20, 50, 80, 106 and 112 respectively. 

The curved crystal spectrometer used recently to 
examine the y-rays of radium-D was described by 
Dr. G. T. Ewan (Edinburgh). A very sharp line at 
48-52 keV. was observed, corresponding to the known 
excited state of radium-E. No line corresponding to 
a state at about 48 keV. was observed. In view of 
tho absence of other apparently established y-trans- 
itions, upper estimates to their possible intensities 
wore given. The new results show that the mode of 
decay in some 20 per cent of the disintegrations of 
radium-D is still uncertain. 

Dr. D. L. Pursey (Kmg's College, London) spoke 
on his recent work on the theory of f-decay. This is 
concerned with the expermnental determination of 
interaction in the theory of decay. The spectrum 
shapes of allowed and first forbidden transitions and 
the ft value of super-allowed tranmtions lead to the 
conclusion that the interaction contains either both 
the scalar and tensor or both the polar and anal 
vector invarianta, the two mteraction constants being 
rou al. 

ee aay, of "'"MaTh, was reported by Dr. 
C. Q. Campbell (Edinburgh). A double B-speotro- 
meter was used and the partial spectra seperated ; 
sax such have been found with end-pomts and 
intensities as follows: 

2-18 


‘Energy Umit 185 172 41:15 0900 040 
Intenaty (per cent) 10 9 7 53 8 13 
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Photodisintegratlon 


J. R. Atkinson (Glasgow) reviewed the field 
photodisintegration in stimulatmg fashion. 
divided the reactions into three ca&tegoriee—() y, 
p^; (G) Y p n; Yd; Y,a; n) y, stars—and 
discussed for each the excitation curve, angu 
distribution, experimental methods and theoreti 
treatment. For (1) and (u) the curves are abx 
5 MeV. wide for a large range of values of ator 
number, but for (ut) there is resonance at discre 
y-ray energies. There appear to be anomalies in 1 
form of the excitation curve and the angular à 
tribution for the proceases (y, pn) and (y, d). 1 
stars ap to be anwotropic. The theoreti 
models (Levinger/Bethe, Weskopf, Goldhabc 
Teller) leave much to be desired. The discuss? 
of the work of the Glasgow team (with expansi 
chambers) centred on helium as target, and t 
criterion of selection was the close agreement of t 
quantum energy My of the incident radiation 
determined by two methods. Current work with t 
smaller Glasgow synchrotron on the disintegrat: 
of nitrogen promises to be fruitful. 

F. K. Goward deeoribed the very interesting wc 
which he and J. J. Wilkins are prosecuting at t 
Atomic Energy Research Establishment, Harwell, 
which the photo-emulsion technique has be 
exploited fully in the study of stars; more recent 
the gridded ion chamber has hel to improve t 
energy resolution of levels. e technique w 
admirably illustrated with slides of & va&nety 
star-processes. For the reactions : 


BO + y — 3a — 7-3 MeV. l 
1*0 + y — 4a — 14-4 Mey. i 


about 2,000 and 600 stars, respectively, have be 
measured. The quantum energy was deduced +» 
adding the binding energy to the measured tot 
energy release. The croes-section curve for (1) sho 
a doubly peaked curve, suggesting competition wi 
(y, n) and (y, p) reactions and rmplying the formati 
of & compound nucleus. A series of narrowly spac 
resonances (~ l MeV. apart) 1s probably superposs 
on & continuum, giving levels of oarbon-12. Likewir 
1t seems that the levels of oxygen-16 are excited, ai 
levels of mtermediate nuoclei—for example, ber: 
lum-8—oould be observed. 

A paper on photodisintegration, by Mr. J. M. Re 
(Glasgow), deahng with the apploation of countar 
techniques, was given at a special sectional meetix 
in the afternoon. 





The S-Matrix 


J. Hamilton (Cambridge) discussed the work 
C. A. Hurst on the convergence of the renormaliz 
S-matrix perturbation theory expansion (after 
regarded as a power series in the coupling cons 
The theory treated was a scalar meson field coup 
scalarly to itself—the so-called '9?' theory. 

Estamation of the number of irreducible graphs ' 
order n contmbutmg to a chosen physical proce 
gives (n/k) | for large n, where k 1s & small mteg 
probably 2. The sign and magnitude of the 
tributions from these graphs are not easy to find, a 
Hurst limited his discussion to processes which 
not relate to real particles, thus avoiding difficult» 
possibly arising from the creataon of new particle 
It is thought that the restriction can be thrown a 
by analytical continuation in the energy plane. For 
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rtioular process the series of contributions from the 
educible graphs div in an oscillatory manner 
th great rapidity. en the coupling constant is 
all, say 1/187, successive terms decrease rapidly at 
et, but ultimately the enormous number of graphs 
oome the predominant factor. In pseudoscalar 
meson theory the coupling constant may be in the 
ngo 4-40, and at no stage does the series even 
pear to converge. 
During the discussion, Prof. Peierls pointed out 
at a weakness of the work is the lack of any 
timate of the finite contributions from the self- 
ergy and vertex parts occurring in the graphs. 
The work of B. F. X. Touschek and of Dr. W. K. 
arton on field equations and commutation rules 
as then described by the latter. Dr. Burton re- 
cred to & recent paper by J. Schwinger’ which 
ves an account of a comprehensive scheme for 
e quantum mechanics of localizable fields based 
« an operator Lagrangian. The theory makes no 
ypeal to the correspondence principle or an under- 
ing classical theory, and all the results are derived 
3m a single fundamental principle analogous to 
emilton’s principle in classical theory. This theory 
ws been shown by Burton! to lead to & particularly 
nple derivation of the S-matrix series ın terms of 
ie interaction Lagrangian. Schwinger describes how 
e commutation relations are to be obtained from 
© fundamental postulate; and, by stud 
camples from particle mechanics, Burton an 
Juschek found that the Sohwinger method gives 4 
uique prescription for the determination of the 
mmutation rules for systems free from anholonomic 
mstramte. If such constraints are present, the 
ethod may—in special cases—no longer apply as it 
ands. Equations of the Dirac type belong to this 
itegory, since the number of degrees of freedom is 
st half the number of co-ordinates appearing in 
we an. 
The final lecture, by Dr. J. S. R. Chisholm 
Hlasgow), dealt with the calculation of higher order 
matrix elements. Dr. Chisholm demonstrated 
cplicitly automatic procedures for carrying out the 
Jculationa according to & prearranged programme. 
-evious efforts in this field appear as special cases 
' the general method which he detailed. Dr. 
iishohn brought out clearly the principles deeoribed 
length in his published work’. B. C. CURRAN 
aya. Ber, BA, 014 (1051). 
hye. Bso., 64, 158 (1981). 
"roe. Camb. Phi. Soc. 48, 2, 300 (1081), and Proc Roy Soe. (In 
the press). 


| 
ROGRESS OF CANCER RESEARCH 


HE reviewer of & production like the Annual 
Report of the British Empire Cancer Campaign*, 
ich covers a wide fleld of research, wil naturally 
d to limit his choice of investigatidnus for deeorip- 
on to those with which he feels at home, or which 
bm to him to be especially interesting, original or 
‘omisi The subjective element in selection 18 
ey le and, in fact, wil become more pro- 
ced as cancer research extends, since the range 
` studies as a whole is beyond the scope of any one 
viewer. à 
Carr, m experimenta on the virus of Rous sarcoma, 
wu found that it is recoverable from the leg of a 


* British Empire Cancer Campalgn 29th 1051) Edited 
' Heneage Ogilvie (11 Grosvenor Crease Toon, BD id 
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chick when the muscle 18 extracted a few hours aítor 
injection ; after 6 hr. it can no longer be detected in 
any quantity, but at 66 hr. ıt can again be separated 
in amount greater than was injected. It : believed 
that the infeotive virus disintegrates into smaller 
components inside the cell, that these multiply and 
recombine to give the infective virus. “All these 
considerations lead to the suggestion that mfective 
virus 18 present in the cell for only & very short 
proportion of the mitotic oyole. It therefore seems 
probable that the malignant condition 18 caused by 
some earlier stage of the virus multiplication oycle, 
and this leads to the possibility that a tumour may 
sometimes result from a non-infeotive virus.” 

Investigations at the Cheater Beatty Institute on 
chromosome abnormalities induced in Drosophila by 
chemical mutagens (nitrogen mustards, diepoxidos, 
ethyleneimines, dimesyloxyalkanes) havo shown that 
these changes are observed as partial defloiencioa. 
This faot has been used in support of a theory of 

i cy, the outline of which can be sketched in 
as follows: (1) Many carcinogens sre also potent 
inducers of mutations in Drosophila. (2) Thero must 
therefore be some fundamental relation botween 
carcinogenesis and mutation (hence the somatic 
mutation theory of cancer). (3) Mutagens acting 
on Drosophila induce chromosomal abnormaltics, 
namely, deficiencies and minute deletions. (4) It 15 
possible, therefore, that cancerous transformation 
also is an expression of a chromosomal deficiency, 
that is, an interference with the reproduction of tho 
gene pattern. (5) Hence the cancer cell is a normal 
cell which has irretrievably lost something—clearly 
it has lost ita growth-controling mechanism. (6) The 
specific hormones control the growth of their target 
organs and xanthopterin brings about renal hyper- 
trophy ; therefore an obvious aim of canoer research 
must be to find a chemical compound or an enzyme 
which can replace the lost growth-controlling material 
of the malignant cell. 

There emat some different types of chromosomal 
aberrations which are not permanent featuros of 
tumour tissue. In an account of tho work of Koller 
and aæociates, it is stated: ‘From continued study 
of cytological abnormalities frequontly observed in 
the cells of tumours induced by the aromatic nitrogon 
mustards it is clear that these are of 2 classes, those 
which gradually disappear in the course of sorial 
transplantation, and those which contmue to bo 
transmitted to the descendant transplant generations, 
Road indefinitely. Even these permanent 

mormalities are, however, still regarded only as 
associated changes, and not in themselves the cause 
of the malignant alteration, which can clearly ocour 
in their absence. They are nevertheless of great 
interest as suggesting a likely site of action of those 
carcinogens, and it is probable that the malignant 
transformation itself involves a much leas tangible or 
even ‘invisible’ effect on the chromosome or gene". 

Ludford, who has been studying variations in Bizo 
and structure of the malignant cells of transplantablo 
tumours in inbred strains of mice, says: ‘On the 
basis of these obeervations it seams justifiable to 
conclude that cellular polymorphism correlated with 
variations in chromosome numbers and aberrations 
of the process of mitosis are not specific features of 
malignancy but occur, although to & lesser extent, 1n 
normal tissues. This suggesta the probability that 
after cells have become differentiated the full chromo- 
some complement is no longer essential for their 
continued life and functional activity". 
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Cancer of the bladder in dye and rubber workers, 
and akin cancer due to mineral oila in the engmeering 
industry, have been the subject of investigation by 
Case and by Woodhouse and Hieger. Case, in a 
statistical examination of bladder canoer, finds that 
the great increase of this disease between 1901 and 
1950 cannot be entirely attributed to an ageing 
popwation, nor to Improvements in diagnostic 
method. The occupational study of the rubber 
industry shows that a hazard is located ın the mung, 
extruding and vulcanizing sections of the industry, 
and that the risk was mtroduced between 1915 and 
1930. This date would be compatible with the time 
when carbon black, some organic acceleratora and 
anti-oxidants first began to be used on a large scale. 

The biological testing of fractions of petroleum 
oils from different sources has as ita objecta the 
identification of the active agent in the oils and the 
development of a technique for asseemng the indus- 
trial risk attached to the use of any one particular 
oil Fractions of petroleum from oil-flelda in the 
Middle East, Venezuela and the United States were 
prepared by distillation under conditions in which 
cracking was avoided in order to preserve the com- 
position of the oil as nearly as posmble in ita original 
state. These fractions when tested by an elaborately 
demgned series of experiments on mouse and rabbit 
skin showed pronounced differences of activity ; they 
were much more carcinogenic for rabbit skin than 
for mouse sakin—a further example of the unpredict- 
able differences of susceptibility of different tissues 
and species to caromogens. 

Doll has conducted an inquiry into factors which 
may affect liability to cancer of the cervix uter. lt 
has been shown by a large volume of data that 
Jewish women have a lower incidence than Gentile 
women and that child-bearmg is conducive to this 
form of cancer. Gagnon has now produced some 
unique evidence on this question. In the medical 
records of a population of nuns (annual average 
3,280) m Quebeo for the past twenty years, no case 
of cancer of the cervix was found. Inquiry is being 
made as to whether a similar investigation could be 
made in any other country (for example, Bavaria). 

Bir Ernest Kennaway and collaborators have 
carried out an intensive examination of lung cancer, 
particularly from statistical material and by & study 
of carcinogens in the atmosphere and in tobacco 
smoke. Although it is now highly probable that 
cigarette smoking is an important factor in the very 
rapid increase in lung cancer in the past few decades, 
many other problems of lung cancer remain at present 
unexplained. For example, canoer of the larynx has 
shown no. equivalent increase during this time. In 
Norway and in Mexco, canoer of the lung is about 
as frequent.in men as in women; in England it is 
much more common in men; deeths attributed to 
cancer of the ling in both sexes and to canoer of the 
larynx in males are higher in the more urban dis- 
trots, while in women the relation is reversed. The 
role of the geographical factor in differences of 
mecidence of cancer presenta some attractive problems. 
‘The peculiar position of Wales 1n relation to canoer 
was first observed by Stooks (1930), who discovered 
the high incidence of cancer of the stomach in the 
north-western counties of Wales.” 

Gwyn and Salaman, in 6 ta on oo-ogrcino- 
genesis, have found that if the akin of & mouse 18 
given a single painting with 9: l10-drmethyl-1 : 2- 
benzanthraoene, followed after an interval of six 
weeks by treatment with oo-carcinogen (croton oil in 
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paraffin oil), the rate of appearance and yield 
tumours suggests : (1) that there is a critical size f 
tumours produoed by this method which 1s rath 
leas than that of the smallest vimble; tumov 
smaller than this do not continue to grow—in fe 
Tegress—if oo-carcinogenio treatment is stoppe 
(2) the change produced by croton oil m mouse sk 
previously painted with a carcmogen ia a gradu 
one; it is reversible during the greater part of » 
course, but becomes irreversible and independent 
progreasive not long before the appearance of 
visible tumour. 

At Leeds, Dmochowaki and co-workers have ca 
tinued their researches on the Bittner milk fact 
Electron microscope photographs show that in hum: 
milk, and in extracts of human breast tumou» 
br pie from pregnant women, there exist partic] 
of a sire approximately the same as the Bittn 
agent. The virus 1s not antigenic in mice, and t* 
antibodies elicited in mice react with extracta : 
mouse tumours whether or not they contain t 
agent as well as with different normal mouse tissue 
No evidence could be found of a common antigen 
human and mouse tumour extraote. Electrophoret 
estimations show that the infective dose of the mi 
agent 18 extraordinarily low, namely, 3 x 10"! ugr 
of nitrogen. 

Dmochowsk. finds that after eighty-six successi- 
transplantations of the mammary tumour, the mi 
factor can no longer be detected, although there ia 1 
histological difference between the tumour at 1 
eighty-sixth and forty-second passage. Apparent 
the presence of the milk factor is not a permaner 
feature of this transplantable tumour, and the oel 
can continue to multiply even when the agent cann» 
be detected by the technique employed. A simil: 
disappearance of the virus from the transplantab 
Shope rabbit carcinoma has been deeonbed b 
workers in the United States. Dmochowski refe 
also to experiments demonstrating the appearance « 
the milk factor de novo, as reported in studies b 
Bittner. 

Bonser and Jull have used a new method of testir 
carcinogens on the bladder by introducing the con 
pound as & suspension in a paraffin wax pellet direct) 
into the dome of the bladder of the mouse. Epitheli: 
changes starting with hyperpladia and squamot 
metaplasia, and gomg on to benign and maligna» 
hyperplasia, resulted from the introduction into tk 
bladder of 20-methylcholanthrene, 2-amino-naphtho 
and 8: 4:6: 6-dibenzearbazole. Claysen reporte ths 
a relationship existe between species susceptibility t 
the carcinogenic action of 2-naphthylamine and tk 
proportion of this compound which is exoreted k 
2-aminol-1 naphthol conjugates. Moreover, ain 
2-amino-1-naphthol is also carcinogenic when inj 
subcutaneously, the suggestion is put forward that 
carcinogenesis by 2-naphthylamine the amine h 
first to be converted to the naphthol. 

At the Sheffleld centre, strenuous efforts have 
made to induce stomach cancer in rabbite, rata an 
mice by injecting rapidly-sctmg carcinogens in. 
stomach fistulm, by feeding hot food at 55° C., b 
administration of 2-acetyl-aminofluorene or ae 
cholanthrene with croton oil by mouth, by exhaust 
of the mucosal secretion with dodecyl sulphate 
with 50 per cent ethanol followed by 9 : 10-dimethy) 
1: 2-benzanthracene in the i water. Th 
resulta were negative. ‘‘All the avaiable evidenc 
still suggests that the stomach is refractory t 
chemical carcinogenesis because of ite powerful mucou 


No. 4326 September 24, 1952 


rner. Perhaps the main value of all this work is 
at it suggests that the inducing agent in stomach 
noer is not an extrinsic chemical carcinogen.” 
Pybus and Miller, at Newcastle, have carried out 
perimenta somewhat on the lines of Strong’s 
athod, namely, the injection of mice with methyl- 
olanthrene for a number of generations to see if 
bsequent generations will contain mutations 
werved as spontaneous neoplasms without the 
wessity of applying carcinogens. 
Lasnitzk: at Cambridge has confirmed Craugie’s 
port that mouse sarcoma 37 consiste of at least two 
‘pes of cells, the more active variety (round cells 
fractile in phase contrast) being convertible in vivo 
id in vitro into the more differentiated spindle cells. 
Peacock has reported that hybrid mice from OBA 
rain (virus-free) mothers and O,H (virus-bearmg) 
thers can acquire the virus if the father remains in 
te breeding box during pregnancy and the puer- 
xum. If the OBA mother is transferred to & sterile 
reeding box early in pregnancy and remains 
ted until the litter is weaned, the female 
ybrids show no greater incidence of mammary 
meer than pure hne CBA females. 
Peacock has been more successful than the Sheffield 
orkers in inducing stomach tumours in mice; he 
xd feeding with carcinogens and with cottonseed 
l heated to 360? for some hours. In an experiment 
| which the oil was fed for 300 days in a series of 
doe of which 230 lived more than 400 days, fifteen 
w08 of papuloma and six of squamous carcinoma or 
denocanthoma of the forestomach and adjacent 
landular stomach and three cases of adenosis of the 
ylorus were found. ‘Thus ıt seems probable that 
ie 21 cases of tumour of the forestomach among 
BO mice fed with heated cottonseed oil were directly 
lated to this treatment. Though a 10 per cent yield 
amall compared with many experimental resulta, it 
. at least as high as the incidence of cancer of the 
x»ma&oh in the human subject.” However, the 
x»maeoh tumours evoked in the mouse are rather 
ifferent from human gastric cancer, and Peacock 
iggesta that this difference is due to the occurrence 
f gastritis, pernicious &nmmia and oat ees 
hich is common in man but rare in 
The fundamental problems of dosimetry are still 
xeiving a large amount of attention in practically 
very centre concerned with treatment by any form 
? radiation. Methods of measurement vary from the 
roportion of survivals of the broad bean root to the 
xduction of ceric sulphate. The use of photographic 
uclear research emulsion for fast-neutron dosimetry 
also being compared with the more usual method 
f using an ionization chamber with walls of a gelatin 
jixture. Depth-dose measurements vary from those 
i&de on & 30-MeV. beam in & water phantom, to 
ota-rays using & stack of films as phantom. The 
rotection of workers in these fields is also being 
ontmuaslly studied. In a number of departments a 
[m badge service 1s provided, and one report dis- 
18568 the method of determining the energy ot 
x&ttered rays by means of secondary electronic 
mission from metal foils. Reports from two centres 
sing & 30-MeV. gynahrotron indicate that while 
no is tedious owing to the low output of 
r./min. at 1 metre, yet useful information is 
sing gleaned about the distribution of the dose in 
asue. The few patiente who have been treated have 
iown encouraging results. 
Numerous reporte indicate the ever-increasing use 
? radicactive isotopes as a tool for research as well 
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as for diagnosis and therapy. Considerable strides 
have been made in the dosign and operation of 
scintillation counters, and reports from & number of 
centres indicate that the increased sensitivity of this 
means of detecting radiation should lend itself to a 
much more efficient study of radioactive material in 
the body. A 4m scintillation counter for the absolute 
standardization of radioactive isotopes 19 also 
reported. The importance of absolute standard- 
ization, particularly of radioactive isotopes im 
frequent use, has been realized, and work is going on 
in several centres to attempt to reach agreement on 
this point. There 18 an increasing demand for discrete 
sources of radiations, and work is reported on surfaco 
applicators, umng the gamma radiations from 
gold-198, which is spread over & ‘Perspex’ or polythene 
mould in the form of gold foil of varying thickness, 
and the entire unit then irradiated at the Atomic 
Energy Research Establishment. Cobalt-60 is now 
used as a central source 1n the intracavitary treatment 
of carcinoma of the bladder and also in the treat- 
ment of carcinoma of the cervix. Superficial beta-ray 
applicators using phosphorus-32 (as red phosphorus) 
incorporated into plastics are also giving encouraging 
early results. The installation of two cobalt-60 beam- 
therapy unita using up to 1,400 Cures of cobalt-60 
is reported from Canada (see also Nature, 168, 1035 ; 
1951). 

The clinical and pathological reports consist chiefly 
of the continuation of orthodox analyses of malignancy 
at various sites with correlations including stage, 
histology and response to treatment. The findings 
confirm the value of histological grading in assessing 

i Similar investigations are being carried 
out independently at a number of centres in Creat 
Britain, but there is little evidence of any co-operative 
planning. The most detailed survey reported is on 
seventy-four cases of nephroblastoma from the 
Hospital for Sick Children. 

At the Chester Beatty Instrtute it is found that 
1: 4dimethanesulphonoxybutane given in long 
courses of amall doses has proved capable of pro- 
ducing remissions of therapeutic value in myeloid 
leukemia. At both the Westminster and the Christie 
Hospitals it has been found that the nitrogen 
mustards are useful in the treatment of advanced 
Hodgkin's disease. 

Gluckamann and his colleagues are studying the 
mechanism of lymph-node involvement and the 
reaction of the node to the ‘presence of tumour in 
cancer of the cervix. They have also accumulated 
umpreseaive results on the value of the cytological 
analysis of serial biopsies in the assessment of the 
radioourability of cancer. 

Cuthbert Dukes has confirmed the frequent 
development of cancer of the large bowel in long- 
standing cases of ulcerative colitis. Ho and his 
colleagues have found that precautions recently 
adopted to prevent implantation of cancer colla 
during the operation of restorative resection for 
cancer of the rectosigmoid have indeed prevented 
the recurrences at the suture line which wero mct 
with formerly. 

Price, at Bristol, ın an analysis of thirty-six cases 
of osteogenic sarcoma, found the mitotic ratio (the 
number of resulting nuclei to one in mitosis) to bo 
the most reliable index of malignancy. A mean 
mitotic ratio of 238 to 1 was obtained for the whole 
series, based upon an examination of at least 2,500 
nucle: for each count. The tumours wore divided 
into three grades of malignancy on the basis of tho 
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mitotic ratio. These showed good correlation with 
the time of survival of the patients in months from 
the date of the presenting symptom. The conclusions 
are most promising, but it would appear that the 


number of mitotic cells counted, y m the 
‘low-grade’ - i ies, must have extremely 
amall, His pub article on this work does not 


give the actual number of mitotio cells counted and 
therefore does not dispel statistical doubte &bout the 
method as it stands. 


PHYSICAL CHEMISTRY OF 
2 PROTEINS 


GENERAL discussion on “The Physical 
Chemistry of Proteins” was held by the Faraday 
Society in the Department of Zoology, University of 
Cambridge, during August 6-8. During the meeting, 
introduced by Dr. J. T. Edsall of Harvard University 
delivering the aixth Spiers Memorial Lecture, same 
twenty-five papers, a large proportion by foreign 
- ‘authors, were presented. 

Tee oe ee ee 
arranged in order of i ay iow ae ask pepsi (1) experi- 
mental techniques, (2) low mol weight proteins, 
(3) high molecular Tan systems, (4) protein inter- 
actions, (5) conjugated proteins. An audience of 
850—400, containing many guests from abroad, 
attended. 

Dr. Edsall, a Fulbright Fellow of the University of 
Cambridge, began by reviewing the fundamental 
changes in our ideas on proteins since the middle 
twenties, when little quantitative information was 
available. Subsequent years saw the development of 
the ultracentrifuge and other physical methods by 
which information on the size and shape of many 
proteins has been obtained. Among recent develop- 
ments, Dr. Edsall mentioned particularly the work of 

“Sanger and oo-workers, which has provided very 
complete information on the sequence of amino-acids 
in msulm, and the structural suggestions of Pauling, 
Corey and co-workers. Illustrating the state of our 
knowledge of the physical chemistry of protems, 
Dr. Edeall dealt in detail with two important proteins 
agreament that fibrinogen is an ic molecule 
of molecular weight o. 400,000, but many more detailed 
questions end the mechanism of blood clotting 
require further study. ; 

Serum albumin is one of the most-studied proteins. 
The molecular weight was thought to be c. 69,000 
until very recently, when new experimental work has 
indicated that a somewhat lower value may be correct. 
As to the shape of the molecule, the greater part of 
the, data is in accord with an ellipsoid of rotation of 
low axial ratio; details remain to be settled. While 
the molecule is supposed to'be relatively rigid in 
solution, it is possible that some flexibility of the 
surface exista; such a property would go far towards 
explaming the ability of the molecule to oombine 
with a variety of organic and inorganic materials. 
Dr. E considered in detail the binding of zinc 
and mercury atoms. 

In gection 1, only the more recent advances in 
experimental techniques were considered. In a 
paper by A. Tiselius, zope electrophoresis in filter 
paper and other media was reviewed. Since separate 
bands are thus produced, the method has distinct 
advantages over boundary electrophoresis as & prepara- 
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tive tool. It can readily be operated on a micro scat 
at low concentrations and for & variety of materia 
of low molecular weight’ as well as macromolecule 
On the other hand, electro-osmosis and adsorptia 
msy hamper quantitativó work, and special measure 
are necessary if such effects are to be avoided. ( 
Weber presented a paper on the use of measuremen: 
of the polarization of fluorescence in investigatir 
proteins in solution. Results on several prote 
preparations were quoted, among which those c 
bovine serum albumm, indicating reversible dissocis 
tion at low salt concentration and acid pH’s, were e 
especial interest. Variation of the tein concer 
tration causes no apparent effect’ on the dissociation 
Confirmation. of thes resulta was reported fro» 
oamotio pressure and gedimentation-diffumion studie 
ibl, workers; however, were doubtful about th 
retation, attributing the apparent dissociatic 
of the high positive charge of the molecu. 
under the conditions of the i ta. A fini 
peper in this section, by J. B. Falooner, D. J. Jende 
and D. B. Taylor, dealt with the application of soh 
bility measurements to the study of complex protex 
solutions and to the isolation of individual proteim 
In illustration, the fractionation of rat liver we 
considered. A 
The section on low molecular weight proteins bega 
with a paper by P. Doty and G. E. Myers dealing wit 
the thermodynamiœ of the association of insuli 
measurements at acid pH's an 
varying salt concentration were used to evaluat 
the constants governing the ilibria betwee 
monomer, dimer and trimer over the range 20°-40° C 
From discussion of the molecular weight of the msulp 
monomer, it would appear that the bulk of the kineti 
date now supports the value 12,000. In & paper b: 
H. Neurath and oo-workers, the kinetic behaviou 
of trypein and related molecules was -considered 
When trypsin is examined under conditions favour 
able to enzymatic activity, the sedimentation com 
stant, varying with the age and pH of the protei 
solution, corresponds with autolysis of the protein 
On the other hand, when the enzyme is stable an 
inactive, no such anomalies are obeerved. 'Irypeino 
gen and the diisopro props epar ger ete derivativ: 
similarly show normal viour. A molecular weigh 
of 24,000 was reported for the inactive proteins 
G. E. Parmann presented an  eleotrophoreti 
study of enzymatically modifled ovalbumih anc 
casein. The reactions considered were: (l) th 
ovalbumm—plakalbumin transformation in whict 
carboxyl groups are liberated, and (2) the dephoa 
horylation of ovalbumin, plakalbumin and 
each case, characteristic in electropho 
mobilities and patterns were uoed; e 
gis is thus a useful tool in following enzyme 
involving charged groupe. E. Barbu and M. Joli 
dealt with the transformation of certain globular int- 
fibrous proteins by moderate heating, salt effect, j 
high pressure. Several physical methods wer 
utilized, and the authors that end-to-an 
aggregation rather than unfolding of the molecule 
ia responsible for the fibrous products obtained 
Denaturation was treated in the light of the result 
obtained. In the following discussion, several wor 
directed attention to denaturation reactions whi 
would be difficult to explain by end-to-end 
tion and for which cham unfolding is the more likel: 
explanation. 
In section 8, the first paper, by P. Johnso 
and W. E. F. Naismith, reported experimental result 
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ı revermble association—dissociation reactions 
curring in the conarachin fraction of the groundnut 
obulins. Higher ionic strengths and pH favour the 
ssociated form, whereas low 10nic strength and pH's 
‘ar the isoelectric point give large proportions of 
sociation products. Light scattermg, which shows 
e rapid establishment of equilibrium, confirms 
dimentation resulta; but electrophoresis gives no 
dication of the reactions occurring. In the dis- 
ssion, attention was directed to the possible effecta 
rapid equilibria on the behaviour of moving boun- 
we. In & paper by S. Shulman, the effecte of 
rtain ions and neutral molecules on the conversion 
fibrinogen to fibrin were considered. Many 
mpounds, under similar conditions, are found to 
day clotting by at least twenty-four hours (inhibi- 
n), though this action is reversible. Others cause 
uch legs delay in clotting (retardation). Correlation 
tween the structures of the different compounds 
id their inhibitory action was attempted. Miss 
M. Petri and A. J. Staverman dealt with the 
ectrochemucal properties of lupin seed protein. 
he isolation and chemical analysis of the protein 
are described ; membranes prepared from it were 
vestigated with respect to their electrochemical 
thaviour. The effect of various chemical modifies- 
ons has similarly been studied. Considerable dis- 
iion of the nature of the reactions involved 
lowed. 
The remaining papers in section 3 discussed 
uscle and ita proteins. G. Hamoir described an 
ectrophoretic study of the muscle structural proteins 
-myosin, actin, actomyosm and tropomyosin— 
ybbit and carp muscles mainly being used. Dr. 
moir considers that his resulta demonstrate the 
frequent occurrence of interaction between the 
fferent components ; but in the discussion following, 
appeared that other workers do not agree that 
ectrophoretic diagrams exolude such effecte. In 
art 1 of a paper on energetics and molecular mechan- 
ms in muscle action, AI. Morales and J. Botts 
unmarized experimental data on thermoelastic 
‘operties of myosin threads, and on light scattering 
id kinetic Measurements on actomyosin - adenoame 
iphosphate systems. This was interpreted in terms 
' œ theory which assumes that the elastic particles 
mtract by virtue of the increased entropy resulting 
it extend by reason of electrostatic forces. In part 
by T. L. Hill, several armplifled though possible 
odela of the basic elastic element were considered, 
id the detailed properties were calculated by 
atistioal thermodynamical eee T. Boat Taao 
id K. Bailey presented a of 
olymernzation of proteins Brodie aan sumer BBE fibril— 
opomyosin, myosin and actin. Tropomyosin and 
itin react very differently to the addition of elec- 
olyte. Myosin, of greater constancy in ite mole- 
dar weight, is thought by them to contain two types 
'gub-unit, a cyclic and an open-chain unit, each 
quiring special conditions for isolation. A detailed 
Soussion of these papers followed. 
Prof. L. Pauling introduced the proceedings of 
otion 4 with a speculative discourse on the different 
pes of association phenomena which are likely to 
w mild modification of & protein system. For 
ttensive association to occur, & single molecule must 
3 provided with at least two active pointe on its 
wf&oe ; head to tail aggregation would then produce 
hehx the character of which would be determined 
y the relative positions of the reactive points on the 
-otem surface. Different types of packing of such 
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helices, stabilized by appropriate forces, as woll as 
their interpenetration in various ways, were further 
possibilities. This approach, though speculative (and 
termed ‘anip and fiddle’ by ono speaker) may well 
be basic to many aggregation phenomena involving 
proteins. A paper by E. J. Cohn and co-workers 
dealt with the interaction of plasma proteins at 
physiological pH with metals, alkaline earths, carbo- 
hydrates, and formed elements of the blood. Much 
of the information presented is now being utilized in 
the Harvard laboratory in new fractionation prooco- 
dures for the plasma proteins. I. M. Klotz and 
J. Ayers reviewed earlier work on the binding by 
serum albumin of organic anions and cations and 
described new work with related neutral molecules. 
The resulta indicate that the protein undergoes con- 
figurational changes with change of pH or electrical 
charge. Low hydroxy-amino-acid content was dis- 
cussed as a cause of the binding ability of serum albu- 
min, and, in confirmation, the binding of a- and B- 
casein 18 found to be appreciable though lower than 
that of serum albumin. B. S. Herrap and J. H. 
Schulman presented work on the influence of salt on 
the size and shape of a complex between sodium 
dodecyl sulphate and bovine serum albumin. Using 
viscosity and light-scattering measuremonts in salt 
solution, definite complexes of low asymmetry were 
indicated ; in absence of salt no definito complexes 
occurred, though unooiling of the molecules was 
indicated. E. Gorter and L. Nanninga reported a 
detailed study by physical and other methods of the 
interaction of sevoral proteins with heparin, suramin 
and chondroitin sulphuric acid. The interaction 
occurs between the SO;" groups of the latter com- 
pounds with positive groups on the protein, and is 
therefore very dependent on pH. The action of 
heparin as an anticoagulant was discussed in the 
light of these results. M. Fleming and D. O. Jordan 
presented resulta of an electrophoretic study of calf 
thymus deoxypentose nucleoprotein and of tobacco 
mosaic virus. Under certain conditions, the nuoleo- 
protein dissociates into two fractions, and it is 
postulated that one fraction is protem, leaving a 
conjugate richer in nucleic acid. The final paper in 
this section, by R. J. Goldberg and J. W. Williams, 
was concerned with the antigen-antibody reaction. 
Adapting the statistical mechanical treatment of 
three-dimensional polymer condensation to the cam- 
bination between antigen and antibody, predictions 
of the position of inhibition zones and antibody— 
antigen ratios in precipitates have been compared 
with experiment. 

Section D began with a review of conjugated pro- 
teins by Prof. M. Stacey. Concentrating on com- 
ora of proteins with nucleic acid and carbohydrates, 

rof. Stacey mentioned perticularly virus and bac- 
terial nucleoproteins, the transforming principle of 
pneumoooecus, mucopolysaccharide blood-group fac- 
tors and certain recently studied mucoproteins. 
F. B. Seibert dealt particularly with tuberculin 
proteins, prepared from unheated tuberculin filtrates 
as well as live bacilary bodies. A study of their 
amino-acid content, electrophoretic mobilities, ultra- 
violet absorption, nucleic acid and carbohydrato 
content was considered in relation to their biological 
potencies. E. J. Ambrose and J. A. V. Butler 
presented date on the awelling of nucleoprotein filmy 
in the presence of various salts. Tho concentration 
of salta required to prevent swelling 18 of the same 
order as that required to precipitate the nucleoprotein 
from solution. Infra-red absorption and doublo 
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refraction of partially omentated films is oompatible 
with parallel arrangement of B-polypeptide chains m 
the direction of stretching, the planes of the purine 
and pyrimidme rings lying perpendicular to this 
direction. Other structures are, however, posible. 
K. Meyer presented evidence for the existence of 
protem complexes of hyaluronic acid and chon- 
droitin sulphates from hyaline cartilage and oonnec- 
tive tissue. Revermbly formed polar complexes with 
the protein are suggested except m the case of 
chondroitin sulphate from connective tissue, which 
is stably Imked to protein. A. G. Ogston and 
J. E. Stamer have isolated the hyaluronic acid 
complex from synovial fluid by ultrafiltration, emoe 
they believe that preorprtation affecte the physical 
properties. Such preparations contain 27 per cent 
protein, the removal of which caused a change in 
properties. Physical methods have indicated that the 
complex existe as a random coil of nearly spherical 
shape and large hydration. Its biological function 
was discussed. 


OBITUARY 


Sir Richard Gregory, Bart., F:R.S, 


"My particular mission has been to make men of 
science conscious of ther power and influence in 
shaping civilized hfe.” So wrote Sr Richard Gregory 
in his of farewell published in Nature of 
January 7, 1939, when he resigned from the editorial 
chair which he had occupied with such distinction 
for so many years. Throughout his long life, which 
came to a close on September 15, his interest in 
science for ita own sake, and equally for the apprecia- 
tion by others of its value and mgniflcance for 
humanity, was a driving force which brooked no 
obstacle, and happily that mterest was sustained to 
the end. 

Richard Arman Gregory was born in Bristol on 
January 29, 1864. His first post was as laboratory 
assistant at Clifton College. From there he passed on 
to the Royal College of Science, London, where he 
met several of the man who were to exert such an 
influence on hm, as he on them, in later years— 
H. G. Wells, T. H. (later Sir Thomas) Holland, and 
especially Sir Norman Lockyer. He became research 
assistant to Sir Norman, and from that period arose 
& lasting love for astronomy and astrophysics. At 
this time he began to contnbute occasional notes to 
Nature, of which Sir Norman had been editor since ita 
foundation in 1869, and in 1893 he was appointed 
sub-editor of the journal. This marked & 
poe in his career. Until then, his first interest had 

astronomy, with the general feelmg for science 
as & whole and ite apphoationa to human welfare. 
Fram then on, this second interest grew in intenerty, 
and as the years went by and Lockyer left Nature 
more in the hands of his yo colleague, it became 
lis guiding influence. In articles, in lectures and 
addresses, he was never tired of developing and 
enlarging this theme. 

While Lockyer had eetebhshed the gona lines 
on which Nature was conducted, and built up ita 
reputation, Gregory did not hesitate to mtroduce 
mmnovations. Thus to make the journal a living force 
in the nation and the whole world of aciance, he felt 
it was necessary to publish more than occasional 
leading articles ; and in due course—but not without 
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a certain amount of opposition—he got his way, ar 
the leading article expressing a pomt of view « 
matters soientiflo or their si co became 
regular feature of the journal. For some fifteen 
sixteen years of this period, he virtually conduct 
the journal himself, carrying out administratn 
duties aa well as the normal tasks of sub-editc 
During his annual holidays, he remamed in touch 1 
post. In 1919, Lockyer retired, and Gregory tox 
over the full responsibility which he had already be 
exercising for some years. His work continued, f 
he was & true working editor, marking manuaorip 
for the printer and seeing the journal through tl 
prees week by week with all the attention to dete 
such work demands. 

There was never an editorial committee; neith 

was there even & special panel of reviewers. The entr 
scientific world, both at home and sbroad, has alway 
been Nature’s willing advisers and critics. Thu 
through this valuable freedom from committee contm 
and especially through the integrity and fearleemer 
of 1ta editor, was Sir Richard able to contribute vei 
largely towards making the journal what it 18— 
journal of science, published for men of sciences 
written by men of science. He accepted the sayin 
that ‘a good editor wears out the soles of his shoe 
before the seat of his pante’; and was always read 
to consider fresh views even if they conflicted wit 
those accepted. 
In spite of the heavy load of work which h 
assumed in this way, thi did not by any mean 
exhaust Gregory’s seemmgly unlimited store c 
energy. A short period of teaching in the Dockyan 
School at Portamouth earlier on, coupled with by 
own personal experiences, persuaded him that ther 
was & dearth of good school science text-book: 
Starting with astronomy and what used to be termes 
‘phymography’, he began writing text-books whio) 
quickly made their mark for their accuracy an 
practical approach, and their appreciation of studente 
difficulties. Alone and m association with othere 
notably the late H. E. Hadley and A. T. Simmons 
he wrote and edited & number of such books, many 
of which are still in use both in Great Brtam anc 
overseas after passing through several editions. By 
his sustained interest in scientific developments hy 
was able to keep these books in hne with acientifls 
progress, even within the past two years. 

This interest in education also ahowed itself in hi 
activities ın the British Association. He was one o 
the in the formation of Section L (Education 
of the Association, and for ite first ten sarvec 
as one-of ita secretaries or ita recorder. In 1922 hw 
was premdent of the Section. In 1899 he helped 
found the School World, which was later corpora 
in the Journal of Education, and he was jomt edito 
until 1938. : 

Almost as & by-product of his work for Naturc 
was his book “Discovery : or the Spirit and Service o 
Science” published in 1916, in which he outlined iy 
his characteristically clear and simple style som: 
leading scientific discoveries, using them to illuminat« 
his perennial theme, the worth of science. 

From an early date, Gregory had been in considen 
able demand as & lecturer. On the platform hé 
divided his attention between astronomy and th 
social mmplications of science ; and as the years went 
by he identified bumself more and more with the 
latter topic. Here may be mentioned his work for 
the British Science Guild. This body, formed to 
promote the appreciation and application of scientific 
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»thods m public affairs (and incorporated in 1936 
to the British Association), owed much to his 
dimnng activities. At the close of the First World 
ar, the Guild promoted & very succeesful British 
ientific Products Exhibition, as & result of which 
‘egory was awarded the honour of knighthood. 

A list of scientific societies which honoured him 
electing him president ranges from the Science 
astera’ Association (1927), through the Royal 
ateorological Society (1928 and 1929), to the Con- 
rence of Educational Associations (19031). Finally, 
st before the ul-fated Dundee meeting of the 
atish Association was abandoned in 1030, he was 
sotod president for the ensuing year and held office 
roughout tho Second World War. During this 
ffieult period he was ever mindful of the Associa- 
on’s affairs and even succeeded in organizing limited 
eetings at Reading, Manchester and London. Each 
dy with which he became associated from time to 
ne had his enthusiastic attention and support, and 
ofited from his wide knowledge of men and affairs. 
In 1931 he was created & baronet. Honorary 
grees were conferred on him by the Universities of 
»edg, Bristol and St. Andrews; but the soientifio 
ynour which he probably prized most was his 
ection as & Fellow of the Royal Society under the 
le which empowers the Council to recommend 
sotion “for conspicuous service to the cause of 
ience”. This was in 1933, when he was recovering 
om & long illness which had kept him—albeit very 
xwillingly—-from the editorial chair for two to three 
onths. This indeed was the firat time since his 
»pointment to Nature that he had been compelled 
| lay aside his duties and self-imposed taaks for so 
ng a period. Yet even during that time he arranged 
; gee one or the other of his sasistant editors to 
souss the journal. 

It us probably no exaggeration to aay that, by 
»respondenoe and personal contact, Bir Richard 
ad a wider acquaintance with scientific men through- 
it the world than any other individual during the 
æt two or three decades of this century. These 
iendships, many of which were warmly confirmed 
hen visitors from overseas came to Great Britain, 
ere strengthened and extended by three visits, to 
uth Africa (with the British Association), to India 
id to the United States, where he delivered the 
lihu Root Lecture in the Carnegie Institution of 
Tashington in 1938. 

Since Sir Richard was within two or three weeks 
? his geventy-flfth birthday when he retired from 
1e editorahip of Nature and took up permanent 
widence in the charming old Manor House at 
iddleton-on-Sea, it might have been thought that 
ə would be content to reat from his labours. But 
| has been said, he sealed his long connexion with 
1e British Association—he had attended practically 
very meeting for more than fifty years—by &ooept- 
g the premdency and, as it ired that this 
28 for & long period (1940-46), he still worked 
m ıt while he was supposed to be living in retire- 
ent. This was not his only activity. He maintained 
orrespondence with his many friends, and any 
ee which seemed to offer a chance of promoting 
e cause of science or its appreciation was sure of 
ig sympathy and advice. For example, during this 
»riod he was largely instrumental in securing the 
‘ansfer of the Norman Lockyer Observatory at Sid- 
iouth, of which he had been chairman of the govern- 
ig body for many years, to the University College 
f the South-West, Exeter, thus ensuring ita future. 
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One concluding word: we have tried to give an 
impression of the intense activity which filled Sır 
Richard Gregory's hfe. But he was no mere auto- 
maton, for he showed a very human enjoyment of 
hig manifold interests, and we who worked with him 
always found him a very sympathetic, understanding 
and kindly man. 

Sir Richard was twice married. In 1888 he 
married Kate Florence Dugan (née Poarn), who 
died in 1926 after a long and distressing illness ; 
his eon and daughter by this marriage both pro- 
deceased him. Secondly, ın 1931, he married Dorothy 
Mary, daughter of the late Dr. William Page, general 
editor of the “Victore County History”, who sur- 
vives him. Lady Gregory was his constant companion 
and helper throughout their married life, and her 
care and attention were & source of much happiness 
during his declining years. 


THERE are very many of us who held Richard 
Gregory in close affection— scientists most of us, of 
all ages, but many with other activities and interests ; 
and we are all feeling very deeply the gap which his 
going has left ın our circle. We could not wish him 
to linger in his final illness ; but, as members of an 
even much wider community of all who work in 
soienoe, or are concerned in any way to promote the 
recognition of its present and future importance in 
the world, we are feeling sadly bereft of his genial 
presence, his tireless enthusiasm and his doughty 
championship. We seem to bo looking at the end of 
& great chapter, with the closing of a long life so 
completely devoted to science and to all who serve 
1t, during the iod in which he watched its amazing 
development. en we heard his telegram of apology 
read at Belfast, it was heartening to feel that our 
gallant old friend still kept so much of his buoyant 
humour and that the flag of bis courago was still 
flying, in face of the end which he must have known 
to be near. 

A full tribute is being paid elsewhere to hin 
central and moet direct service to the progress of 
science, as the Editor of Nature, and to his other 
work for scientific education at all levels. Wo who 
knew him, however, in the intmnacy of friendship, 
are thinking most now of his cheerful, generous, 
lovable personality, of his memory filed to over- 
flowing with so rich & variety of knowledge and 
anecdote, of the racy, inconsequent, garrulous flow 
of his reminiscences. What a life-story he could havo 
written '— from the days of his early, heroic climbing 
of the educational ladder—there were no escalators 
then— until, for well over half a century, he made 
friendly contacts with Britain's scientists, from the 
greatest to the least, and with many from other 
countries. Few, indeed, have been so widcly known 
and trusted. Our deepest sympathy, ın her bereave- 
ment, is with the brave and gentle comrade who 
brought him such happiness, and cared for htm with 
such loving devotion in his later years. 

H. H. DALE 


May I be allowed among many others to pay my 
tribute to the work of Sir Richard Gregory in rawing 
science to its present position in our national life, 
&nd particularly in insisting on the need for giving 
it a higher place in our educational system than 1t had 
had before. He early recognized the importance of 
developing agricultural science in Great Britain, cven 
in the days before it was accepted at the univernities 
as suitable for inclusion in their syllabuses, and he 
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always insisted that agncultural education, widely 
admitted as necessary at least for countrymen, must 
be based on sound acientaflo research. 

It will not easily be forgotten at Rothamsted how 
he helped the appeal for funds that had to be made 
in 1834 when the Lawes family, owners of the estate 
which inoluded the expermental fields and the 
laboratories, found they could retain it no longer 
but must part with it. The flelds were then, in the 

of the time, ‘ripe for development’, and 
builders were already assessing the possibilities for 
villa reaidencea; no Treasury grants were available 
for the purchase; the money had all to be raised 
privately and quickly, and times were hard. Bir 
Richard gave the appeal whole-hearted support: he 
and H. G. Wells jointly wrote a letter to The Times 
in which with his accustomed lucidity he expressed 
his views on agricultural science: "whatever may be 
said of other branches of science”, he wrote, "the 
resulta of research in agriculture cannot be used for 
aad ang of destruction but only to give mankmd 
owledge by which the factors that determine the 
production of food may be effectively guided and 
controlled for the comfort of all. No hi motive 
of research than this oan be conceived”. n 

This was no mere passing expreemon of opinion : 
it was his conmstent attitude to the subject and it 
inspired his friendly attitude to the workers. Critica 
had sometimes asserted that. they should. devote 
themselves mamly to the solution of specific farm 
pfoblems; he always supported the Rothamsted 
view that their proper function was to build up a 
systematic science which should relate the facta and 
seek the underlying causes ; it would then be possible 
to make better use of the facts than when they were 
only- imperfectly known‘ and understood. had 
the Imk with Rothamsted that his only 
Bon , &fter retiring early from the Indian 
Army, joined the staff as guide demonstrator and 
thus’ became one of the pioneers in the art of pre- 
senting agricultural science to two  oompletely 
different audiences: the countryman who already 
knows many of the facta, and the townaman who is 
often completely ignorant of them but who depends 
.for his daily bread on their proper understanding by 
the right people. I always hoped that father and 
Bon might oo rate in producing & simple book 
setting forth the material in easily understandable 
languagé, but Edgars untimely death and Sir 
Richard’s many other activrties prevented this. But 
his services to agricultural science, though quiet and 
unobtrusive, remain in the memories of those who 
knew him. E. JogmN RUBSELL 


Bra RIHARD GREGORY was president or chairman 
of many societies and , including the Royal 
Meteorological Bociety, the Geographical Association, 
and also the British Science Guild until that was 

at his instance, with the British Association 
in 1936. His kindly spirit get store:by the social 
contacts of conferences only leas strongly than did 
his eagerness to further the progress of science. It is 


^. therefore probably true to say that his first and lagt 


love among the societies to which he belonged was 
for the British Association. Of this he became an 
annual member in 1896 and & life member in 1901. 
There was no more regular attendant at ite annual 
meetings than he, and the last of these at which he 
was sean was that at Edinburgh in 1951. This his 
poor health compelled him to leave before its finish, 
and at the recent meeting in Belfast his telegram of 
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greeting to the Council was welcomed with mevitab: 
Gregory's early activities in the Association wen 
concerned with the establishment of the Section « 
Educational Science in 1901, and with work o 
various committees appointed at the instigation « 
that Section. He acted in due course as & seoreiar 
and as recorder of the Section. But his first recorde 
contribution of & paper was not to the educations 
but to the Section of Geography in 1908, when F 
presented geography as ''one of the moet valuabt 
subjecta in & school cufriculum", as providing nc 
only intellectual discipline but also the huma 
interest of “the moet inspiring literature’. Th: 
theme recurred incidentally in his finely phrase 
presidential addreas to the Education Section in 192" 
His presidency of the Association came in 1044 
and was unique in having lasted for six years. Durip 
the War there were no annual meetings of tb 
Association on the usual scale, but Gregory eager) 
supported the conferences arranged in London b 
the Association's Division for the Social and Inte 
national Relations of Science, of which at least on» 
that on “Science and World Order", which brougt 
together not only British speakers but also foreignem 
of eminence who had found refuge in Britain, attracte 
attention far outeide the meeting-hall, and indee 
beyond the confines of science iteelf. Gregory 
presidential address, too, was given in unique circun 
stances, the sole public pronouncement at a one-da 
meeting in 1946 held in the hall of the Britiah Medics 
Association, since there had not been time to arrang 
an annual meeting on the full scale immediately afte 
the end of the War. Whatever disappoitmen 
Gregory felt at not presiding over such a meetin 
was concealed in his readiness to serve the Associatio: 
to the best advantage as judged by those who worke 
with hm, by one of whom this tribute to his memor 
is gratefully contributed. O. J. R. HOWARTH 


MamoniaL SmRvICH 
A memorial service for Sir Richard Gregory wi. 
be held in 8t. Martin-in-the-Fields Church, Londor 
on Friday, October 3, at 12 noon. 


NEWS and VIEWS | 


Henrl Molssan (1852-1907) 

Born in Paris a oentury ago, on September 2t 
1852, Henri Moisen was appointed demonstrator a 
the Hoole de- Pharmacie, Paris, at the age of twen 
seven. After obtainmg his doctorate m scien 
in 1885, he became pfofessor of toxicology "in 
following year, and professor of mineral istr, 
in 1889. In 1900 he was called to the chair of ch 
istry at the Sorbonne. He is best known. for havi 
isolated and liquefied fluorine, for which he receiv 
the La Caze‘ Prize of the Paris Academy of Science 
in 1887, and for his development of the electr 
furnace, which made possible the reduction of ver. 
refractory metals. His preparation in 1893 of minuf 
artificial diamonds by extremely rapid cooling of| 
solution of carbon in- molten iron created a gre 
sensation at the time. He also simplified the pro 
duction of acetylene. Moissan the Hofman 
Medal of the German Chemical Society with Si 
William Ramsay in 1908 and was awarded the Nobe 
Prize for Chemistry in 1906. His most importan 
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ooka include "Le Four Electrique" (1897 ; Euglish 
'anBlation, 1904), and “Le Fluor et ses Composés" 
.900). He died on February 21, 1907. 


iter-African Labour Institute 

Miss SHEILA ANN OGILVIE, at present a&seistant 
bour adviser to the Secretary of State for the 
oloniee, has been appointed the first director of the 
ater-African Labour Institute, with headquarters at 
amako in the French Sudan. The Institute 18 to 
rovide a permanent centre for the collection and 
istmbution of information on labour problems in 
frica, and is under the auspices of the Commission 
x Technical Co-operation in Africa, which was set 
p in 1950 by the Governments of Belgrum, France, 
‘ortugal, Southern Rhodesia, the Union of South 
frica and the United Kingdom to promote inter- 
ational technical co-operation in Africa south of the 
ahare. 


ternational Councll for the Exploration of the Sea 


FounDED in Co on July 22, 1902, by 
)enmark, Finland, Germany, The Netherlands, 
lorway, Russia, Sweden and the United Kingdom, 
he International Council for the Exploration of the 
ea 18 oelebratmg rte jubilee by & meeting in Copen- 
agen during September 28—-October 7. The Council 
zas founded upon the initiative of Sweden, which in 
899 held a conference at Stockholm on international 
ivestigation of the sea ; ın 1901 a similar conference 
ook place at Christiania (Oslo), followed by & meeting 
t Copenhagen m 1902, at which the Council was 
srmed, 1t8 purpose being to promote practical scien- 
ifle investigations of the food fishes, plankton and sea 
rater, as & basis for international conventions aming 
t securing & better output of the fisheries. The first 
rendent was Dr. W. Herwig (Germany), with the 
allowing national members of council: Otto Petters- 
on (Sweden), Dr. P. P. C. Hoek (The Netherlands), 
‘apt. C. F. Drechsel (Denmark), Prof. Fridtjof Nansen. 
Norway), Dr. Oscar von Grimm (Russia) and Prof. 
)’Arcy Thompson (United Kingdom). The jubilee 
resting will be attended by about two hundred 
elegates and guests from the member States of the 
‘ouncil, and observers and guests from the United 
tates of America, Australia and Canada. The Inter- 
ational Council itself consists of two government 
lelegatea appointed by each participating State, 
nd it electa & president, & first vice-president 
nd three vioe-premdente who form the Bureau, 
vhich has always had its central office in the castle 
f Charlottenlund, Denmark. The present officers 
Te: Premdent, Dr. K. A. Andersson (Sweden); 
"iret. Vice-President, Mr. A. T. A. Dobson (United 
£ingdom); Vioe-Presidents, Mr. G. J. Lieneech (The 
Yetherlands), Prof. Jean le Gall (France), and Dr. 
i. U. Sverdrup (Norway). 


loyal Alfred Observatory, Maurltlus : 
950 


THE annual report for 1050 of the Royal Alfred 
Jbeervatory, Mauritius (pp. 12; Govt. Printer, Port 
ouis ; 1951; 25 cents) deals with the functions of 
he observatory department, which are meteorological 
md magnetic; the provision of meteorological ser- 
rices for se departments and all other 
JuFposes ; the organization of meteorological 
»ybservations in the Colony of Mauritius and fe ite 
Dependencies, eto. Pilot balloon observations were 
nade daily at the Observatory, and, when conditions 
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were suitable, additional ascents were made at the 
islands of St. Brandon and Agalega. A description 
of tropical cyclones and cyclonic depressions during 
1950 18 given and also the data on the rainfall, which 
was 42-36 in.—83 per cent of the normal amount. 
The organization of returns from rainfall stations has 
resulted in returns from 157 of these, of which 130 
made complete returns in 1950. This shows a marked 
improvement on 1048 and 1949, in whioh the returns 
were fifty-five and ninety-six, respectively. The Kew 
etometer was used to make forty-eight observ- 
ations of declination and seventy-five of horizontal 
force, and forty-eight observations of dip were taken 
with the earth inductor. On August 9 determinations 
of the scale values of the horizontal-force and vortical- 
foroe magnetographs were made, the values obtained 
being 0-:0000327 and 0-0000113 c.a.8. unit por mm., 
respectively. Tables show the principal magnetic 
storms during the year, the mean values of the 
magnetic elements, derived from hourly valucs, and 
also the changes in the mean values for 1949 and 
1950. The staff of the Observatory includes a total 
of thirty-two in addition to the director, Mr. N. R. 
MoCurdy. In spite of wide advertising, the two new 
ta of meteorologist and assistant meteorologist 
ad not been filled at the time of printing the report. 


Sectioned Model of the Earth 

Museum 

AN account of a sectioned globe, which has recently 
been installed in the Manchester Museum, 16 contained 
in the May issue of the Museums Journal. ‘The globo 
ia 30 in. in diameter, and emphasis has beon placed 
on data and the lines of evidence bearing on the 
earth'a interior. Current theories are summarized, 
and & special constructional treatment is resorved 
for the evidence of earthquake waves. The core 
and inner core—revealed by earthquake waves—are 
made to project into the quadrant cut botween the 
planes of the equator and Greenwich meridian. The 
colour of the globe 1s & compromise between & re- 
flexion of the possible true colours of the earth’s 
interior, and shades that are arresting and aesthetically 
satisfying. 
Power Sources In Arid Zones 

A MEETING to discuss the development of sources 
of power in arid zones through wmd and solar encrgy 
is to be held by the Advisory Committee on And 
Zone Research of the United Nations Educational, 
Scientiflo and Cultural Organization during Septem- 
ber 28-October 1. The Committee will also consider 
other questions related to this fleld, including the 
setting up of an Arid Zone Development Centre. The 
meetings are to be held in the rooms of the Royal 
Society, London, W.1. The Advisory Committee on 
Arid Zone Research consists of the following mem- 
bers: Dr. Hassan Awad, secretary-general of the 
Royal Geographical Society, Egypt, Mr. Richard L. 
Boke, regional director of the Bureau of Reclamation 
for California ; Dr. B. T. Dickson, laison offiocr for 
the Executive Committee of the Commonwoalth 
Sciontiflo and Industrial Research Organization, 
Australia; Mr. A. N. Khosla, additional seorctary to 
the Government of India at the Ministry of Irrigation 
and Power, New Delhi; Prof. Roberto Llamas, 
director of the National Institute of Biology, 
Chapultepec, Mexico ; Prof. Joseph Peros, University 
of Paris; Prof. L. Picard, director of the Israeli 
Geological Institute; Dr. H. G. Thornton, head of 
the Soul Microbiology Department at the Rothamsted 
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Experimental Station at Harpenden, Herts; and 
Dr. Jacobo Zender, director-general of agriculture at 
the Ministry of Agriculture, Peru. . 


Commonwealth Fund Fellowships for Advanced 
Study and Travel In the United States 


A NUMBHE of Commonwealth Fund fellowships are 
again being offered by the Commonwealth Fund of 
New York (1 East 75th Street, New York 21) to 
British subjects, for advanced study and travel in 
the United States. All expenses of travel, study and 
living will be met, with some adjustment of stipends 
for married man with families. ‘The fellowships, 
which are open to British men and women who are 
not normally resident in or near the Americas and 
who have not previously worked or atudied for more 
than & few months in the United States, are offered 
annually in six categories as follows. General: twenty 
fellowships to graduates of a univeraity in the United 
Kimgdom of Great Britain and Northern Ireland. 
Candidates must be available in London for interview 
in Merch 1953; age, 23-85; tenure, 12-21 months ; 
appheationg by December 15. Home Oivi Service: 
five fellowships to ent members in the higher 
ranks of the Civil saree ta Great Britain, three for 
the administrative grades and two for the scientific 
and professional grades ; age, less than 40; tenure, 
6-12 months; applications by December 81. 
Dominion Oii Servics: five fellowships to Civil 
servants in the Governmente of Austraha, New 
Zealand and South Africa; age, lem than 40; 
tenure, 12-21 months ; applications by December 81. 
Colonial Owi Service: two fellowships to Civil 
servants in the Governments of British Colonies, 
Protectorates and Trust Territories ; sage, lees than 
40; tenure, 6-12 months ; applications by November 
15. Journalism: three fellowahipe to journalists 
practising in the United Kingdom and engaged on 
the opinion-making or broadly editorial side of their 
profeagion; age, 23-85; tenure, 0-15 months; 
applications by December 81. American Studies : 
four fellowships will be available to faculty members 
appointed to or holding posts in American studies in 
universities in the United Kingdom, candidates to 
be nominated by their universities; tenure, 4-12 
months (these fellowships are not limited by previous 
study in the United States). Application forms and 
further details of these fellowships can be obtained 
in Britain through universities or government depart- 
ments, or from the Warden, Commonwealth Fund, 
Harknees House, 35 Portman Square, London, W.1. 


Nature Conservancy Research Studentshlps . 
Tua Nature Conservancy has made the following 
awards for 1952 of research studentehips for post- 
graduate training in ecology, tenable for periods up 
to three years at the institutions indicated : Botany, 
B. N. Bowden (Lincoln College, Oxford), Miss B. 
Douglas (Freshwater Biological Association, Ferry 
House, near Ambleside), J. D. Lovis (University of 
Leeds), K. J. F. Park (King’s College, Newcastle upon 
Tyne) and I. H. Rorison (University College, Oxford) ; 
Zoology, A. B. Acton (Keble College, Oxford), J. M. 
Cullen (Wadham Co , Oxford), M. J. Davies 
(Exeter College, Oxford), and A. M. Jordan and 
D. H. Murphy (University of Durham); Physio- 
graphy, D. H. Maling (University of Durham). 


The Night Sky In October 


Furt moon occurs on Oct. 8d. 1%h. lim., v.T., 
and new moon on Oot. 18d. 22h. 42m. The following 
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conjunctions with the moon take place: Oot. 6 
10h., Jupiter 7^ 8.; Oct. 20d. 10h., M 4 N 
Oct. 21d. 15h., Venus 4? N.; Oct. 24d. 11h., Ma 
1*"N. Mercury is too close to the sun during mo, 
of the month for favourable observation. Venus, 9 
evening star, sets at 18h. 25m., 18h. Om. and 17] 
50m. on October 1, 15 and 31, respectively. I 
stellar magnitude is — 8-4, and 0-90-0-88 of tl 
illumjnated disk is visible. Mars is an evening sta 
setting at 20h. 10m. in the middle of October and on: 
ten minutes later and earlier at the beginning ar 
end of the month, respectively; the stellar may 
nitude varies between 0:6 and 0-8. Jupiter rises : 
19h. 10m. on October 1 and about two hours earli+ 
at the end of the month. Its stellar magnitude 

— 2:4, end during October it is a little south + 
3 Arietis. Saturn is in conjunction with the gun `o 
October ll and is unfavourably placed during tł 
month for observation. Occultations of stars bright 
than magnitude 6 are as follows : Oct. 5d. 20h. 08:9» 


p Arie. (B); Oct. 6d. 21h. 58-6m., 17 Taur. (D) 
Oct. 6d. 10-8m., q Taur. (D); Oct. 6d. 22) 
18-4m., 20 Taur. (D); Oct 6d. 22h. 37-5m., 17 Tau 


(R); Oot. 6d. 32h. 51-8m., 16 Taur. (R); Oct. & 
23h. 06:3m., q Taur. (B); Oot. 6d. 23h. 29-1m 
20 Taur. (R); Oct. 6d. 23h. 26-0m., 21 Taur. (R) 
Oct. 20d. Oh. 21-4m., 232 B.Aquar. m (D); Oc 
80d. 20h. 04-3m., 51 Pisc. (D). D and R refert 
disappearance and reappearance, respectively, an 
observations are for Greenwich. The Orionid meteo 
shower occurs about October 20-28; the radiant c 
this shower is at R.A. 6h. 24m., dec. 15°. The 
connexion between this stream and Halley’s Come 
has been disproved by the work of Prof. A. C. I 
Lovell, of Manchester, who has shown from 
determination of the velocity of meteors from th 
shower that the period must be comparatively sho1 
and hence tbe shower cannot be associated wit 
Halley’s Comet, the period of which is about 76 year 
The same conclusion applies to the v, Aquarids earl 


in , which were also believed to be associate 
with ey'a Comet. ` 
Announcements 


Tax sixth Rutherford Lecture of the Physica 
Society wil be given on October 8 at 5.10 p.m. ix 
the Lecture Theatre of the Science Museum, London 
8.W.7, by Prof. R. E. Peierls, profeasor of theoretioe 
physics m the University of Birmingham; he wil 
speak on “The Atomic Nucleus and ite Oon 
stituents”. 


ArT an open day whioh is being held at the 
Research Institute, Stoke Poges, Bucks, on Septem 
ber 80, & memorial p to the founder, Colons 
W. O. Devereux, will be unveiled by Lord Hives, o 
Rolls Royoe, Ltd. 


"uu E dem A A 
for Medical Research, Sir Geoffrey Vickers has 
appointed to be a member of the Medical Reeearol 
Council. By the same Order made m this respec 
after consultation with the Medioal Research Counci 
and with the President of the Royal Society, thi 
following have also been made members of th 
Council: Prof. G. R. Cameron, professor of morbi? 
anatomy in Uni i College Hospital Medica 
School, London; Prof. A. J. Lewis, professor o 
peychiatry in the University of London; and 8b 
James Spence, Nuffield professor of child health ir 
the University of Durham. 
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EDUCATION OF THE DEAF 


URING the recent meeting of the Brtiah 

Association at Belfast, the session of the 
Zduoation Section (L) on the morning of September 
i was devoted to three papers and a discussion on 
he education of the deaf. Mr. A. L. Binns, president 
of the Section, took the chair and there was a large 
sttendance. 

The first paper, by Sir Richard Paget, on “The 
Education of the Totally Deaf”, waa read in his 
absence by Mr. E. 8. Greenaway, headmaster of the 
Yorkshire Residential School for the Deaf, Doncaster. 
3ir Richard put forward conclusions about the 
relationship between human speech and thought, the 
origins of speech and the possibilities of ip-reading. 
He reported that he and his collaborators had evolved 
+ new lan of manual signs. He recommended 
that this ahould be learned by the mothers of young 
3hildren who were found to be totally deaf, and 
taught by them to their children, before speech. 

In a second paper, Mr. R. Askew gave an account 
of the establishment, in 1946, of the first secondary 

school for the deaf, the procedure adopted 
ín selecting candidates for admismon, usually at the 
age of 18+, the curriculum and out-of-school 
activities, the social life of the school, and the 
educational achievements and range of careers 
followed by its pupils: 

Lastly, Prof. A. W. G. Ewing (University of 
Manchester) presented a summary of tho results of 
investigations into the capacity of very young deaf 
children to learn and comprehend speech through 
lip-reading, into variations in the mental abilities, 
aural histories and residual capacity to hear of pupils 
in special schools for the deaf and partially deaf, the 
use of hearing aids and the ages at which children 
are ascertained to be deaf. Prof. Ewing ulustrated 
hia paper by a short documentary film “Children 
learning to Lipread". This showed how parents learn 
to train their children to watch for speech and to 
understand it through lip-reading, by engaging them, 
informally, in activities appropriate to their ages 
and interests. 

Sir Richard Paget said that the mentality of 
uneducated children who are totally deaf is “utterly 

rimitive’. Handicapped by wordlessness, they can 
copy the actions of others and learn the techniques 
of various trades, but they cannot originate and 
cannot think logically, because “logical i 
depends upon the rearrangement of ‘unita of thought’, 
ch as our words: but the unite of thought of the 
educated deaf are so vague, diffuse and shapeless 
that they cannot be fitted together with any pre- 
cision”. Their minds work differently from ours; 
they are probably a million years behind the times. 

There is & very close relation, Sir Richard said, 
between expreesion by manual pantomime and 
expreasion by the tongue, lips and other oral gestures 
which carry the meaning of human speech. The 
noises of speech are quite secondary. They carry the 
gestures. Speech without sound is an effective means 
of expression, although intelligible only to a good 
lip-reader. The ‘secondary’ noises which accompany 

express the emotional state of the speaker. 
i8 what Charles Darwin called ‘‘some kind of 
sympathy” between the movements of man’s hands 
and those of his mouth. Originally, primitive man 
(with a mentality probably simuar to that of present- 
day uneducated deaf mutes) must have expressed 


his ideas by pantomime; but "without knowing 1t, 
his mouth mimicked his bands". 

Oral methods of educating the deaf aim at making 
the deaf appear to be normal, for oxample, by good 
lip-reading, good articulation and @ sufflciont 
vocabulary to enable their pupils to carry on simple 
conversation. But speech and lip-reading aro 
extremely ‘difficult for all but the exceptionally 
gifted deaf. Successful lip-reading 18 dependent on 
good mght and & clear speaker. It is not practicable 
in large gatherings, such as et a cathedral service. 
Many of the claims that are made of the successful 
teaching of speech to the deaf have related to cases 
of reaidual hearing, or of deafness appearing after 
the deaf pupil has already loarnt to speak. Only a 
relatively small percentage of the deaf is actually 
totally deaf. 

Generalized pantomime, Sir Richard commentod, 
is & blind alley, which ignores the use of words. ‘The 
oralists have been right in condemning the use of 
natural mgn language. With the collaboration of 
Prebendary Albert Smith, of the Royal Association 
in Aid of the Deaf and Dumb, and others, Sir Richard 
said he had evolved a ''systematie sign language”, in 
which each sign is the equivalent of a spoken word. 
He thought that if such & language were used in com- 
municating with a young totally deaf child, as a 
hearmg mother talks to her young deaf child, it is 
probable that this deaf child would pick up the signs 
as easily as a hearing child picks up words. In this 
way the deaf child might acquire a vocabulary of 
verbal signs which it would use at first in tho place 
of spoken words. At present this vocabulary of the 
new sign language amounts to about 3,000 signs, of 
which 900 are deemed for quite young children. 
The principal signs of the children’s vocabulary have 
recently been filmed by the Welloome Foundation. 
In 1948 Mr. Greenaway sent one of the oral toachcrs 
from his school to London to learn this children’s 
vocabulary. She learned the 900 signs at the rate of 
240 mgns an hour. Her whole instruction period was 
only eight hours, and she demonstrated her know- 
ledge by signing one of Edmond Dulac’s Russian 
faary stories, after going through it once with Sir 
Richard. A systematic sign language would bo incom- 
parably eamer to acquire than any spoken language. 

Mr. Greenaway said that he firmly believed the 
oral method of education to be basic for all deaf 
children. He 18 concerned about pupils who are 
taught orally, but unsuccessfully. He believod that 
research, in the use of hearing aids, for oxample, 
would open up many poasibilities of botter oducation 
for the deaf in the future. But ''& deaf child who has 
failed at school has failed to live". Of twenty deaf 
boys and girls who had left bis own school this year, 
one had gained admission to the Mary Hare Grammar 
School for the Deaf, three had attended courses of 
technical training outside the school for tho deaf; 
before leaving, four others were certainly oral 
successes, and four more would probably be described! 
as oral successes. He was concerned about the rest. 
He felt that for children like them something should 
be added to oraliam. 

In a short discussion which followed, ıt was sug- 
gested that signing, if encouraged in a school for tho 
deaf, might become a substitute for ordinary language. 
Finger-spelling waa suggested by one speaker as a 
chief method of education, and another speaker asked 
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if the introduction of & variety of methods would 
not create confusion in schools for the deaf. 
^ Mr. R. Askew said that the Mary Hare Grammar 
School for the Deaf, which was first opened in 1946, 
with 44 pupils, now provides 75 places. It is wholly 
oral, like the two private schools for the deaf from 
which it took ite roota and which it replaced as 
centres in which secondary education is available 
to the deaf. In describing the aims of the Mary Hare 
8chool, Mr. Aakew quoted the late Bir Fred Clarke— 
“to liberate the intelligence of our pupils, in and 
through active ip of society’’—in this case 
by the achievement of the pupils, although deaf, of 
capacity to participate in the hearing, talking society 
of the general community. To gain this, the pupils 
Have to have confidence in their abilities, particularly 
their capacity to lip-read and in general knowledge, 
which they must be able to enrich by reading. 

The procedure adopted for selecting candidates 
for admission is: (a) notification to local education 
authorities of the holding of an entrance examination, 
(b) & preliminary screening teet, by written papers in 
English, general knowledge and arithmetic, taken by 

. candidates ın their schools, followed, in the cases of 
those who attained the required standard, by (c) & 
visit to the Mary Hare School, during which the 
history of each candidate is studied, in the light of 
reporta from head teachers, teste to determine hearing 
logs, the resulta of performance testa of ability and & 
vocabulary test, and assesaments of mal and 
social behaviour in whioh all members of the teaching 
staff participate. The mental testing is carried out 
with the collaboration of the Department of Educa- 
tion of the Deaf, University of Manchester. On 
admission, the pupils who were born deaf are from 
two to three years retarded in vocabulary. 

Each school day begins with an assembly at which 
a hymn is sung, followed by half an hour during 
which speech training is provided to meet individual 
needs. Wearable hearing aids are used by many 

` pupils. ‘School subjecte’ are taken by specialist 
teachers. A weekly ‘library period’ is an important 
part of the curriculum of each form. Exrtra-curricular 
activities include community singing, free acoess to 
a studio for painting and drawing, athletics in which 
the pupils compete with those of schools and organ- 
izations for ordinary boys and girls, hobbies and peta, 
& pig club and a school magazine, managed by a 
committee of the pupils. 

In 1949, of twelve candidates who sat for the 
School Certificate Exammation, all were successful. 
Since that year a number of pupils have gamed the 
General Certificate of Education (two at the higher 
level). This year two pupils are p i to 
universities, one with a State scholarahip. Not all 
pupils are expected to take the General Certificate. 
The aim of & wider culture is more important. Former 
pupils follow a wide range of occupations; for 
example, one, an assistant in the pathological 
laboratory of & hospital, i: now studymg for a 
university degree, and another is & quantity surveyor. 
All are working happily side by aide with ordinary 
people, who accept them as fellow-workers. Eleven 
former pupils are continuing their studies by 
correspondence courses. 

The number of schools for the deaf in Britain 
presenting candidates for admission has grown from 
ten, in 1946, to twenty-six m 1952. The existence 
of the Mary Hare Grammar School appears to be an 
incentive to teachers of the deaf elsewhere, and their 
pupils, to aim at higher standards. 
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Hare School is y seven fully qualifie 
uds of the deaf and two teachers who are working 
for & special qualification. Incentives are used t« 
encourage pupils to rely solely on speech and lip 
reading as a means of direct communication. Th: 
cur of newoomers to resort to signs is. “dying 
out", á 

Prof. Ewing's paper summarized developments i 
the educational treatment of deafness in children 
that have resulted from modern scientific research 1 
Britain and the United Statea, and included references 
to investigations made in the Department of Educa 
tion of the Deaf, University of Manchester, witl 
financial support from the Medical Research Counci 
and the Leverhulme Trustees. It has been founc 
that the onset of dumbneas, due to deafness, can be 
prevented in earliest infancy. Children of two yeer 
old have learnt to lip-read and begun to talk spon 
taneously, as a result of skilful training in.thei 
homes. This possibility was first discovered wher 
the parents of a deaf grl, aged one year and twc 
weeks, demonstrated that, under the guidance ob 
Dr. I. R. Ewing, they had trained her to lip-read 
and respond by speciflo acta of behaviour to m» 
different phrases spoken in & natural and con 
versational manner. She was one of more thar 
thirty deaf children, whose ages ranged from twelve 
weeks to nearly three years, who had smular training 
icicles, Bad By the age of two and & half, some o! 
them able to understand, through lip-reading 
a vocabulary of up to 500 words and phrases. 

It bas been shown that deafness can be effectively 
ascertained during even the earhest weeks of life. 
Special testa for this purpose, based on the results o. 
a study of the ways m which childrer 
develop capacity to respond to sound, have been 
evolved. 

Of 781 children referred by medical officers and 
otologista to the Department of Education for the 
Deaf, University of Manchester, during 1948-51, for 
testa and educational guidance, those of two years 
old form the largest age-group. A majority of the 
pupils who at present are admitted to schools or 
classes for the deaf or partially deaf have had their 
handicap since before the age of two years; but 
many cases of partial deafness and some of severe 
deafness are not ascertained until after the d 
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admission to ordmary schools. 

Great variations have been found if the stages o 
linguistic development which have been reached by 
deaf and partially deaf children when first seen. Of 
480 children referred before the age of five 
almost all used their voices purposefully and some 
especially of those who had became deaf after 

of one year, had & certain,amount of imperf: 
gpeech. Of 351 boys and girls of school age, a majori 
were already talking, although very often imperfectly. 
Fewer than five per cent of pupils in schools for 
deaf are unable to hear any sound. Experiment: 
have shown that hearing-aid i t can be 
demgned and constructed to enable children who are 
very severely deaf to hear speech to an extent that 
stimulates their linguistic development and facilitate” 
ther general education. Children who, without thi 
equipment, cannot hear any sound of conversatio 
speech, unleas uttered within & distance of two inches 
from ae ears, have learnt to combine skill in the 
use of hearing aids with proficiency in lip-reading. 
Investigations are m progreses to find shea ti are 
economically practicable for making school rooms 
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»coustically fit for the effective use of powerful 
learing sie and ways of modifying hearing aids to 
xn&ble very young children who are severely deaf to 
senefit from continuous auditory experience. 

During the course of a brief final discussion, Prof. 
Hallowell Davies, of Washington University, St. 
Louis, said that ın the Central Institute for the Deaf, 
with which he is associated, 1t has been found that 
sbildren who are admitted to the nursery unit, at an 
»arly age, are much legs liable to linguistic retardation 
than those who enter school later. No ‘signs’ have 
aver been used in the Institute. 

As a personal comment, the present writer regrets 
that the firat paper at the meeting tended to focus 
attention on the use of ‘signs’ as & means of com- 
munication with the deaf, and to divert it from 
sonsideration of the outstanding success with which 
secondary education for the deaf has been etab- 
ished at the Mary Hare Grammar School, which is a 
inique institution of exceptional interest to educators 
and peychologists. A dictionary of organized signs, 
arepared by the Abbé Sicard, who publiahed in 1823, 
still exists ; its use was long attempted i in France but 
was abandoned many years ago. 


MEASUREMENT AND IMPORTANCE 
OF ELASTIC PROPERTIES OF 
METALS 


CONFERENCE was held at the National Physical, 


Laboratory, Teddington, d March 20-21 
on the "Measurement and Importance of the Elastic 
Properties of Metals’’, to discuss the measurements 
of elastic constants which have been going on in the 
Laboratory and elsewhere, and to conmder how the 
information obtained from them could be used by 
metallurgists. It was attended by between eighty 
and ninety representatives from universities, in- 
dustmal concerns and government departments. 
Ihe first day was devoted mamly to desonbing 
xxperimenta&l techniques and the results which have 
>een obtained from them, while on the second day 
she speakers considered how elastic constant measure- 
nents could contribute to new knowledge of the 
ohysica of solid states. 

The first paper was by Mr. A. F. C. Brown (National 
Physical Laboratory), on the “Static Measurement 
of Very Small Strains”. He pointed out that in order 
:0 measure strain to an acouracy of + l per cent 
t is often n to meesure changes of length 
of less than 107* in. Even higher precision is needed 
f a study is being made of small variations in elastic 
constants, and greet diffloulty ia experienced in trans- 
‘erring the strain to the extensometer without intro- 
lucing significant errors. Generally, the most suit- 
able methods are thoee in which the extension of a 
standard length of & specimen is made to rotate a 
mirror; but direct mucroscopic examination of 
ength changes, and interferometer techniques, have 
ilao been used. It is very important to ensure that 
she desired type of loading w achieved, and this 
188 been the subject of conmderable research ın the 
National Physical Laboratory. 

In a paper on “Medium and High Frequency 
Weasurements of Elasticity”, Mr. G. Bradfield 
National Physical Laboratory) described the methods 
n use at Teddington for the dynamic measurement of 
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elastic constants, pointing out that, except at very 
high frequencies, the moduli vary somewhat with rato 
of strainmg. This was illustrated by results with 
polycrystalline aluminium from 0-4 o./s. to 50 ke./s. 
over a temperature range of 30°-700° K. 

Methods umng pulse-travel tumes and frequencies 
of 1-20 Mc./s. are very useful for measuring elastic 
constants of single crystals, and accuracies of a 
fraction of 1 per cent have been obtained with crystals 
of a few millimetres in size. On fine-grain poly- 
crystalline bars about 10 om long, accuracies of 
0:03 per cent are possible. Generally, the quartz 
crystal transducers used are mounted on steel or 
fused quartz blocks, which are applied to the specimen 
under teet. Although separate transducers for trans- 
muitting and receiving have been most widely used 
at the National Physical Laboratory, many measuro- 
ments with a single probe on both solid and liquid 
specimens have been made at high temperatures. and 
an attempt is being made to reach 1,550° C. in this way. 

Of many alternative resonance methods, those 
using magnetostrictive transducers (which can pro- 
duce both rotational and irrotational vibrations) are 
preferred, and have been used from near absoluto 
zero to 600? C.; 1,000? C. is the probable limit with 
the present equipment. Inductor methods have been 
dise OF specimens weighing as little as 4 gm. The 
beet accuracy obtained by resonance techniques is & 
few parts in 10‘ in the elastic moduli. 

For bars, the lateral mertia effect on velocity 
enables Poisson's ratio to be determmed very accur- 
ately, and deviation from (&E/G — 1) indicatos 
anisotropy quantitatively, and thence the true con- 
stants for an isotropic material can bo calculated. as 
described in the following pape 

Mr. H. Pursey and Mr. T. H. "Schofield (National 
Physical Laboratory, Physics Division and Metallurgy 
Division, respectively) presented a paper on "Elastic 
Constant Measurements on Some Alloys". Measure- 
ments of the elastic moduli of a series of a-sold 
solutions of copper with elements of the first long 
period show principally & fall in modulus as the per- 
centage of atranger atoms increases, and for a given 
atomic percentage of solute the higher the number of 
valency electrons the greater the depression 1n elastic 
modulh. They pointed out, nevertheless, that plotting 
elastic moduli against electron concentration does 
not bring the four curves together, and it is clear 
that they cannot be brought together by plotting 
against any power of electron concentration. Zaner’s 
theory of the misfit effect between solute and solvent 
atoms was outlined, but this too faila to explain the 
resulta satisfactorily. A further anomaly exists at 
very low atomic percentages, where it is found that 
the effect of introducing small amounts of stranger 
atoms is, in fact, to raise the moduli above those 
obtained for the pure metal. This may be due to tho 
tendency of the foreign atoms to provide ‘anchor 
pointe’ for dislocations, thereby strengthening the 
material. 

The remainder of the paper was devoted to an 
explanation of the mathematical technique whereby 
the elastic constante of an isotropic material may bo 
derived from measurements on an anisotropic spõci- 
men of the same composition, assuming the anisotropy 
to be due to preferential orientation of grams, and 
that the lattice has cubic symmetry. Tho corrections 
are functions of the single-crystal constants, and 
proportional to the fractional difference between 
($E/G — 1) and Poisson's ratio as determined from 
the lateral inertia effect on longitudinal vibrations. 
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Since the functions vary slowly with the single- 
whey low degree of somme, e o S 
low d of pera 

A aan fo pers, and in reply 
to & question by Dr. E. v uud fie AEn eU 
Industries, Ltd, Mr. Bradfield said that although 
propagation of waves up to 8,000 MS in solids 
has been reported, serious difficulty 18 likely to arise 
from scatter in polycrystalline materials. Replying to 
an inquiry, Mr. Bradfleld said that the strains used in 
the resonance method were of the order of 5 x 107". 

The next paper was by Dr. E. G. Stanford (Alum- 
inium Laboratories, Ltd.), and was entitled ‘The 
Variation of Young's Modulus of Aluminium Alloys 
with T ture’. He described measurements of 
the Young’s modulus of aluminium by the resonance 
technique, using the fundamental mode of longitudinal 
vibration. The materials used were super-purity 
aluminium (090.992 per cent), commercially pure 
aluminium (09-5 per cent), an aluminium-manganose 
alloy (1j per cent manganese) and an alloy of the 

duralamin type. The specimens were subjected to 
heating and cooling processes, the rate of change 
of temperature bemg about 2? C. per minute, and 
measurements of Youngs modulus were taken at 
intervals of 10°C. between room temperature and 
the melting poitea. 

The resulta show a discontinuity in the Young's 
modulus/temperature curves at the recrystallization 
temperature, accompanied by an increase in internal 
friction. Precipitation from solid solution also 
causes a slight discontinuity for alloys which show 

age-hardening characteristics. The modulus of both 

the purematerial arid the aloye is generally decreased 
by cold work, and cannot always be made to recover 
by annealing. Recovery did not occur, for example, 
im the case of annealed super-purity material which 
had been strained 10 per cent in tension ; however, 
when recovery does take place, it is greater in the 
ee 1O RUD D ure than in the commercially pure 
material. At 10 ko./s., relaxation occurs at a = 
perature of about 500° C. in the super dax aaa 
accompanied by an increase in in friction. F 
such effects were observed at any temperature up to 
the melting point in the case of the impure materials. 
Dr. Stanford hoped that further work on the behaviour 
of alloys near their melting points would enable 
improvements to be made in casting techniques. 

The final paper of the first day was by Prof. N. F. 
Mott (University of Bristol). discussed the effect 
of temperature on the elastic modulus. The drop m 
the shear modulus is due partly to thermal expansion, 
there being no first-order change of entropy with 
shear, and hence no change of temperature on 
shearmg. Some theoretical calculations have been 
made by Prof. Max Born’s gohool for solid rare gases, 
but none for metals. He also discussed the effect of 
cold-work on the elastic modulus. He considered 
that a drop in the shear modulus of flve to ten per 
cent is to be expected, and that this is due to the 
sorew dislocations trapped in the lattice and not to 
the edge dislocations, the latter probably forming 
sessile (immobile) groupe, for example, in deformation 
bands. The pertial recovery of the elastio moduli 
after & low-temperature &nneal, observed recently by 
A. D. N. Smith, should be due (like oros slip) to the 
mutual annihilation of serew dislocations, and a 
gnie dependante cn pe aa e TR 

The morning session of second day opened with 
a paper entitled ‘Theory of the Elastic Constants of 
Metalio Crystals” by Prof. H. Jones (Imperial 
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College of Science and Techuology, London), whe 
explained that on modern electron theory the cohesive 
anergy of metals may be ed as arising from 
(a) the exchange interaction between the ionic shells 
(b) the energy of the lowest state of the conductior 
electrons (spherical appronmation), (c) & correctior 
to (b), the electrostatic potential term, and (d) th: 
Fermi energy of all the conduction electrons. Since 
in different metals these terms have differing relative 
importance and variation with strain, it is now becom 
ing possible, by comparing theory and i t 
to understand the dominant effeota in the elastie 
constante of a particular metal or alloy. For example 
where the ion radius is considerably leas than the 
atomic radius, as in sodium, the term (a) will bx 
small and the electrostatic contributions predominate 
These are very anisotropic and hence in accord wit! 
the observed elastic constants of sodium. 

The effect of strain on the Fermi energy can be 
illustrated by consi shearing distortion of thc 
first Brillouin zone face-centred cubic case 
M undi cus Gos deoo or Boe re 
surface is well within the rone and 15 little altered by 
shear; but if there are 1:5 electrons per atom, the 
surface touches the zone, and shear causes a tendency 
of electrons to leave the zone. The larger the surfac 
of contact the greater is the change in energy ‘anc 
hence the greater contribution to the elastic oon 
stants. Some resulta on B-brase in general accorc 
with these ideas were then described. Prof. Jone 
Pa out that ihe treatment is most satisfactory 

or atoms where there are clearly marked closed 
shells and few valency electrons, such as copper. 
silver, gold, sodium, magnesium; in canclusion, ht 
emphasized the need for experimental ‘observations 
from single ary 

In the subsequent discussion, Prof. Mott asked if 
there is any connexion between elastio constants 
and the diamagnetic effects at low temperature m 
aluminium and bismuth associated with small groups 
of electrons overlapping the zones. Prof. Jonee 
replied that in any metal the Fermi surface is very 
complicated, and the diamagnetic effects are ocon- 
sidered to arise from small parta of the surface aj 
very high curvature, whereas the elastic constants 
are associated with overlapping. In answer tc 
a question by Prof. J. D. Bernal, Prof. Jones agreed 
that he would expect interesting differences between 
the hexagonal metals of long and short axial ratio 
for example, magnesium and zinc, and would valud 
some observations. In particular, the 
measurements should be made at different tempera- 
tures in order to give an idea of the absolute zerc 
values. This is important, since it enables 
elimination of the influence of temperature an 
internal strain on the elastic constants, for in 
strain has an effect decreasing with ture. 
Dr. R. Street (University of Nottingham) mention 
that there is & considerable change in Young’ 
modulus in pontig through the Oune tempers 
and in reply ones said that he felt the preson] 
treatment could give no satisfactory explanation 
this effect. 

Dr. W. A. Wooster (University of Cambri 
spoke on "Diffuse X-ray Reflexions from Crystals 
Relation to Elastacity and Structure". Dr. W 
outlined the fundamental principle that perturbations 
in the atomic lattice produce additional diffuse 
reflexions between the normal spots on a Laue 
pattern. Alternatively, with monochromatic radis- 
tion the diffuse reflexions’ are observed. when the 
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aryBtal is rotated a small angle from the correct Bragg 
setting, that ia to say, there is a spread of the recrp- 
rocal lattice points. By studying the diffuse reflexions 
near & particular point, attention is fixed on the 
thermal elastic waves of particular wave-length and 
wave-normal. From measurements of intensity the 
velocity of the waves can be derived and hence the 
elastic constants. 

Ther? are two main experimental methods : record- 
mg the reflexions on & photographic plate and using 
a miorophotometer, or direct measurement of the 
intensities with a Geiger- Muller counter spectrometer. 
The former is lees accurate, about + 5 per cent, but 
has the advantage of showing the pattern of the 
reflexions. The Geiger-Muller method requires more 
elaborate equipment, namely, a highly stabilized 
X-ray source or a monitoring system, but can give 
an accuracy of about + 3 percent. Absolute measure- 
menta of the intenmty of the X-ray beam, necessary 
if absolute values of the elastic constants are required, 
are leas accurate (probably + 10 per cent) owing to 
the diffloulty of comparing the diffuse reflexions with 
a direct beam same 10* times stronger. The essential 
difference between this and all previous methods of 
measuring elastic constants is that the crystal is 
subjected to no external mechanical stress whatsoever. 
The constanta, moreover, refer to very high frequen- 
cies, that ig, wave-lengths in the region 0-200 A. 
There are few resulta yet obtained on metallic 
substances, the most mnportant being those of 
Ohtmer on aluminium, who found marked dispersion 
for wave-lengths below about 10 A. 

Dr. R. S. Leigh (Imperial College of Science and 
Technology, London) spoke on "Relations between 
Elastic Constants and Phase Boundaries in Alloys". 
Dr. Leigh explained that the free energy, F, of an 
alloy can be expressed as FoH, + (Er — TSt) — Ts, 
where H, is the electronic energy at absolute rero; 
‘E, — T'8y) is the lattice vibration term, E, being the 
nternal energy and S, the entropy ; and S is the 
mixing entropy in the case of a disordered solid 
solution. The equilibrium state of the alloy at a 
ziven temperature 18, of course, that state which has 
ihe lowest free energy. An example of a theory 
»esed on the effect of lattice vibrations is that of 
Zener explaining the V-shaped phase boundaries of 
lisordered body-centred cubic B-phases. This requires 
shat the B-phase should have a lower Debye tem- 
derature than neighbouring” phases. Zener has 
suggested that this is due to repulsrve ion-ion inter- 
ction which in turn leads to a low value of 4(0,,- C4), 
+ low cut-off frequency in the Debye treatment and 
3enoe & low characteristic temperature. 

Considering the aluminium—zino system, the golu- 
jhty gap implies that here the mixture of the a- 
ind a'-fa&ce-ocentred cubic structures has a lower free 
mergy than an equivalent homogeneous phase. Thus 
the free-energy curve must be such as to have a 
common tangent at two pointe. The theory put 
‘orward to explain this is based on the idea of shearing 
she Brilloum zone, the overlapping electrons giving & 
1egative contribution to the shear constant. The 
'aleuletion leads to phase boundaries of the gap at 
415° C. of 20 and 70 atomic per cent in comparison 
‘ith observed values of 16 and 59 cent. In 
sonclusion, Dr. Leigh stressed the ue of elastic 
'onstant measurements on aingle crystals, in parti- 
wular in this fleld on solid solutions of aluminium 
vith zino, silver, lithium and magnesium. 

The afternoon opened with & paper by Prof. C. 8. 
Jarrett (University of Birmingham), in which he 
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discussed the after-effects in metals following plastic 
deformation and showed that they depend on the 
time ocoupied by the streas-cycle. He explained the 
after-effects in terms of anchoring and release of 
dislocations ın the material. In discussion, 1b was 
pointed out that recent work at Bristol, in which care 
was taken to ensure that a homogenoous stress system 
was obtained, confirmed Prof. Barrett’s views. 

In the final paper, Mr. H. L. Cox (National Physical 
Laboratory) referred to the general issue of stability. 
He sta that failure by structural instability 
within the elastic range is always & possibility, and 
that it is quite easy to devise laboratory models which 
would collapse in this way under any prescribed form 
of loading; until the nature of the true forces of 
cohesion within & solid material 18 better understood, 
the posmbility that the strength of the material is 
limited by elastic instability should not be overlooked. 

After a short discuasion, Dr. N. P. Allen, in closing 
the conference, expreased the hope that the National 
Physical Laboratory would have smmilar opportunities 
in the future for b the resulta of specialized 
Tesearch into aiase RAO with technological 
interests. 


STANDARDS OF LIFE IN LESS- 
DEVELOPED AREAS 


2g years or go ago, the number oí surveys 
of living conditions carried out each year in the 
‘leasdeveloped’ as well as ın the 'more-developed' 
countries began to morease rapidly, reaching its peak 
just before the Second World War. This was, of 
course, due in the first instance to efforts on tho part 
of administrative agencies to collect information on 
the basis of which action could be taken to combat 
the consequences of the econamic deprossion—or 
sometimes, perhaps, to justify & reluctance to dis- 
charge responsibilities of this kind. A large amount 
of information has thus been made available as a 
by-product of government activity, rather than as a 
result of scientific research properly so called. The 
reporta in which this information is presented have 
been collected by the United Nations Department of 
Social Affairs*, and an opportunity bas now arisen 
to see what they amount to, and to evaluate their 
reliability. 

The task is an rmportant one, partly because of the 
urgent need for dealing with the problems of poverty 
and equalor in the less-developed countrios, and 
partly because it is high time that admumistrative 
agencies Bo plan their work as to make available as 
much raw material as possible for scientific research. 
The range of social problems in the international 
field is so vast that ıt 1s unlikely that ad hoc researchos 
can be undertaken to throw light on them. The 
proper p ing of national and local surveys to 
secure oom lity of the results is therefore an 
obvious necessity. 

The first report which the Department of Sooial 
Affairs has published in the senes dealing with 
inquiries into household standards of lving m 
less-developed areas surveys the organization and 
geographic and demographic range of fleld-investiga- 


* United Nations, Fmquiries Into Household Standards of Living In 
Ares a S or he Creation and Geographto 


pendi 

Asia, the Car " . 

EO United Nations; London: H M. Stationery Office, 1931.) 
dollars ; 15s. 
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tions of the income, expenditure and food consumption 
of households in Africa, Asia, the Canbbean, Latin 
America, and the Pacific. 
pert of a Survey of which the ultimate aim is “to 
provide a oritioal commentary on such informa- 
tion on standards of living in the lees-develo 
areas of the world as is at present available”. 
This id a task that is as ambitious as it is praise- 
worthy, for as the information avaiable from 
the inquiries that are surveyed is narrow both in ite 
range and its scope, the Survey will perforce ''oon- 
stitute & study of the limitations rather than of the 
extensiveness of the data now available". 


This statement must be somewhat depressing to. 


those whose interest m living conditions is adminis- 
trative rather than scientific ; something more might 
have been hoped from a study of twenty years ‘of 
work in this field, because the aspects of the oon- 
ditions which are dealt with by the Survey (con- 
sumer income and expenditure and domestic food 
consumption) are those concerning which it is moet 
_ easy to produce quantitative data. The first volume 
of the Survey, however, makes it plam that the 
inquiries so far conducted are seriously defective m 
many respects. In the first place, the households 
which are the subjects of the investigations have 
almost invanably been selected from the members of 
social, economic or occupational population groups, 
the majority living ın aingle localities. As a result, 
the geographical range of the strict applicability of 
the findings is narrow, often being confined to the 
locality concerned ; few instances of comparability 
between inquiries conducted within the same territory 
have been found, and virtually no instances at all of 
direct comparability between inquiries conducted in 
different countries or territories. The general oon- 
olusion on thia score is that, although the areas in 
which - the inquiries were conducted are widely 
dispersed, they constitute ‘‘a relatively insignificant 
fraction of the total“inhabited surface of the less- 
developed portion of the world", and, ‘in most cases, 
of particular less-developed countries or territories”. 
The inquiries are also defective in a rather more 
technical sense. Few, even of the relatively small 
number of inquiries which, it is claimed, deal with 
an adequate representative sample of the relevant 
statistical universe, appear to be free from faulty 
selection procedures, or from a failure to apply the 
sampling procedures origi decided on when a 
was bei "In many cases,” it is 
said, ‘the methods applied to the choice of the unite 
of investigation either deviated from the target 
stendards of selection, or were not caloulated to 
secure &p unbiased choioe." The final conclusion 
embodied in the first volume of the Survey is there- 
fore that" “both in respect of the leee-developed 
countries and territories as a whole, and in 
of them individually, the total amount of information 
available on household income and expenditure and 
domestic food consumption 1s, if not negligible, at 
any rate meagre”. E 
This is not to say, of course, that the work carried 
out hitherto has been & waste of time for adminis- 
trative purposes. The statistician may be very 
sceptical about the resulte of numerous surveys of 
-the oóndition of half a dozen or even single house- 
holds. It is obviously dangerous to base sweeping 
gcn ons on. the circumstances, for example, of 
families who are thought to be “more or leas 
typical of the average run of Punjab cultivators 
working between seven and sixteen acres of land 
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each", or on those of two families at Ban Antonic 
Huichimal, Mexico. Nevertheless, crude information 
such aa this may be found to vary from cage to cas 
only within narrow margins, and to present a picture 
of basic poverty which. is of great political anc 
administrative significance. As is said in the first 
volume of the Survey, therefore, "in a socially and 
economically homogeneous environmant, data on the 
living conditions of & small number of judiciously 
albert not statistically, selected households, or even 
of & single typical household, cannot but be ar 
expression of the domestic economies and material 
circumstances of life of the community as a whole". 

In sum, then, even though the Survey demon- 
stratea the need for greatly improved techniques in 
social surveys conducted in underdeveloped ooun 
tries, the information elucidated in this way is oi 
great interest, and the "critical commentary” on if 
which the Survey will produce will be received with 
gratitude both by social scientists and by admunis- 
trators. í 
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ELECTROMETRIC DETERMINATION 
OF OZONE AT HIGH DILUTIONS 


By Dr. J. N. PRING, M.B.E., and G. M. WESTRIP 
Royal Institution, Albemarle Street, London, W.I 


Ta chemical reactions which were formerly 
mainly maroro for the estimation of ozone 
were based on the ion. of iodine from a neutras 
potassium iodide solution’. In the absence of any 
_ more accurate or sensitive method, a check on the 
assumed reaction was lacking, and it is now ap pateni 
that this simple procedure is of value only for con- 
ducting comparative measurements. On the other 
hand, the precise spectrophotometric technique’ 
which has now been developed and extensively 
employed in atmospheric testa is difficult to apply 
in isolated districts and is limited to the measurement 
of & column of air several kilometres in length. 
Extended laboratory trials by us have shown 
that an electrometric technique provides a highly 
sensitive method which could be applied to’ the 
determination of local atmospheric concentrations 
by means of a readily portable apparatus. For this 
purpose a measurement is made of the m.w.F. of a 
suitable oxidation-reduction system which is determ- 
ined by the well-known relation : 


. a 
RT [oxidant] N — RT [oxidant| N 
nF B (+ oe feb nP in (educta 


where b is the equilibrium constant of the reaction, 
H the potential with a given solution, and W, the 
potential with & solution containing equal concen- 
trations of oxidant and reduotant. 

Of different reactions which were investigated, the 
one most suitable and specific for ozone was found 
to consist of the oxidation of hydrobromioe acid wi 
liberation of bromine in accordance with the reaction 
O,+ 2 H +-2 Br — Br, + H,O + Oy. (At atm 
spheric pressure and a temperature of 18° O. th 
H.M.F. of ozone hydrogen is estimated at 
1:0. volta, and that of bromine in a normal solution 
of bromine ions at 1:066 V.) 

The electromotive equation with this reaotión takes 
the form : i 
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7 — By + T m (LE) = H, + 0-028 log (EEA) 


w 18? C. The cell, employmg the usual arrangement 
‘or this type of measurement, consisted of : 





+ 3N H,S80, 8N H480, — 
Pt 1N KBr saturated Hg 
wire with Hg,80, 








Jn passing oxonized air through the left-hand half- 
sell, the resulting potential is not proportional to 
ihe volume passed but approaches a limiting value 
lepending on the concentration of ozone, due to the 
iberated bromine only accumulating until ita rates 
of formation and vaporization are equal, With a 
stream of air free from ozone, the potential of the 
bove in different experimenta, from 
3:060 to 0-070 V., the variation amsing from the 

mse to the sensitive logarithmic effect of traces 

bromine. 

For the standardization of this method, air with 
various contents of ozone waa prepared by admrxture 
with the anodic gas liberated on the slooteslyiia of 
sulphuric acid solution. "The ozone contente were 
letermined by paseing & definite quantity through 
potassium iodide solution, act and titrating the 
liberated iodine with N/1,000 sodium thiosulphate, a 
correction being applied for the amount of iodine 
liberated by oxygen in a blank experment. The 
end-point of the titration was determined electro- 
metrically from the oxidation potential. Air of ozone 
content as thus determined was then passed through 
the reagent surrounding the platinum wire until the 
E.M.v. attamed an equilibrium value and became 
constant. The main precautions which it was found 
necessary to observe are: (1) to complete the puri- 
fication of the sulphuric acid used by subjecting it to 
a stream of strongly ozonized air; (2) to introduce 
in the reagent inrtially a amall amount of bromme 
by adding a little potassrum bromate and then 

inating the bromine by heating on a water-bath 
to about 90° O.—alternatively a small amount of 
bromine oan be allowed to remain so that the equi- 
librium value later given by the ozonized air can be 
approached from the higher value of the m.r.. thus 
resulting; (3) the use of mercury to be avoided to 
make contact with the platinum wire electrode in ita 
glass support; (4) to prevent &ocees to the inner 
walls of the tube by the reagent into which the gas 
8 led. 

Typical laboratory measurementa with this cell 
zave the following resulte : 


Ozane (parts by volume per 10° Final X.M.F., corrected to 

of air) heo. 
18 3 0-287 V. 
3-5 0 221 
1-62 0-206 
0 52 0 185 - 
9:20 0:100 
0-11 0-154 
0-07 o 0 185 
0-055 0:108 
0-045 0-079 


The circulation of oxygen or ozone-free air was 
‘ound not to affect the xJ«.r. values given, and 
ii&rogen peroxide only caused a displacement if the 

tration exceeded 10-*. It ıs sean from these 
resulta that, when employing concentrations of 
»xone down to sbout 2 parts in 10’ of air, the 
‘alationahip between ozone conoentration and poten- 
ial was approximately in accordance with the 
‘ollowing numerical values for the above equation, 
E = 0-1995 + 0:0355 log [0,] (ozone concentra- 
4on is in parte by volume per 10* of air), in place 
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of the theoretiqal coefficient of 0-029. The discrepancy 
is probably due to the chemical method for estimating 
the ozone, which fails still further for concentrations 
below 10-’. The resulta have shown the high degree 
of sensitiveneas of this method, but no check on the 
applicability of the formula given has yet been 
possible. The instability of ozone prevents the 
preparation and maintenance of supplies of known 
very low concentrations for the purpose of calibration. 
Further trials with this hitherto unpublished 
method have awaited the development of some 
alternative accurate procedure, and ıt is hoped that 
the present note may merit consideration by those 
engaged in this field. 
1Cf Pring, J. N., Proc, Roy. Soc, A, 90, 204 (1914). 
"Of Dobson, G. 3L B., øt al., Proc. Roy Soe, A, 110, 600 (1026), et see 


ABDOMINAL MECHANO- 
RECEPTORS IN DYTISCUS AND 
LOCUSTA 


By G. M. HUGHES 
Department of Zoology, Cambridge 


URING an investigation of the nervous control 
of respiratory movemente in the water beetle 
1 marginalis, electrophysiological evidence haa 
been obtained for the existence of sense organs 
Tesponsive to these movements. The abdominal 
movements consist of an active expiratory phase in 
which the tergites are depressed by contraction of 
segmental sterno-tergel muscles, and & passive 
inspiratory phase in which these muscles relax. These 
movements normally ooour 10-15 times per min., but 
the frequency may be only 6 per min. after dissection 
of the abdomen. 

Electrical actavity in the segmental nerves and 
abdominal ganglia has been recorded smmultaneously 
with the dorso-ventral movements of the abdomen 
under various conditions. The normal response m 
the mixed nerves is composed of groups of large 
motor spikes and gmmaller sensory ones. The respir- 
atory movements usually persist after severing & 
single nerve, and activity in sensory fibres can then 
be recorded from the distal section of the nerve. The 
activity m single afferent fibres hae been studied and 
several responses similar to thoee recorded from the 
mammalian vagus! have been observed. These are 
apparently due to: 

(1) End organs from which the frequency of mmpulses 
increases during inspiration. The discharge is usually 
irregular between successive ventilation movements 
but may become extremely regular (70 per sec.) at 
the onset of inspiration. 

(2) End organs from which the frequency of im- 
pulses increases during both inspiration and expira- 
iion (Fig. 1). Expiration is commonly succeeded by 
a silent period before the resumption of an irregular 

(3) End organs from which & persistent discharge 
of impulses is inhibited during inspiration. The 
resting discharge may cease completely and re-com- 
mence with a burst of high frequency at expiration. 

Responses of the first two may be found in 
nearly all preparations; but type (8) is of leas ent 
occurrence. No constant relationship has 
observed between the nerve or segment and the type 


of response. 
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It was of considerable interest to find that responses 
to lów-frequency vibrations could also be recorded 
from these nerves. Preparations are very sensitive 
to tapping of the substratum and to’ in & 
low register. Such responses to ground and airborne 
vibrations are usually obtained from end organs that 
are not ing to the regular breathing move- 
ments, and many of the responses to the latter are 
not interrupted by these stimuli. When excited by 
jure once ie Bound Broor Tant; thebe Tovepiora are 
ound to be sharply tuned to frequencies of about 
100 o./[Beo. The of nerve impulses bears no 
relation to the frequency of the sound waves but 
increases as the intensity is raised (Fig. 2a). Ata 
cene ee M 

remains relatively constant (Fig. 2b). 
observatians led to 
recorded from 


that responses 
tal abdominal nerves of the 
locust were bably from chordotonal organs and 
not from itory Ps as suggested by Pumphrey 
and Rawdon-Smith’. The responses which they 
recorded were to sounds in the neighbourhood of 
1,400 0./se0. 

These auditory responses in the locust have been 
confirmed, and in addition bursts of impulses have 
been recorded from the segmental nerves during the 
inspiratory and el Hast movements. Some end 


organs respond to both the respiratory movementa 
&nd auditory stimulation, while others are excited by 


either one or the other. 

The precise nature of the receptors involved in 
these responses is nob yet clear. The abdominal 
cuticle of Dytisous ia well supplied with sensory hairs 
and spines of several types*, and there are also seg- 
mental chordotonal organs similar to those described 
in the larve by Graber’. Methylene blue staining has 
assisted in tracing the branches of nerves from which 
breathing responses had been recorded, and it has 
been found that these nerves contain fibres from theo 

chordotonal organs. ‘The structure and 
position of chordotonal organs has long led morph- 
Se deed Se Li 
function’ ; but. little experimental evidence has been 
adduced for this view. It is generally accepted that 
ahordotonal organs may have an auditory function! ; 
and some of the evidence that responses to such 
stimulation are detected by segmental organs in 
Dyiiscus and Loousta has been summarized above. 
There is no @ priort reason why both sorte of response 
souls Hos une Dum cue organa GS Uie yen ee 
has bean generally recognised that from a 
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probablo d that different types of chord otonal organs 


have became differentiated in a way analogous to 
the FEGHETOIS of the vertebrate acoustico-lateralis 


system’ 

Whatever the nature of the end organs involved, 
the responses from the abdominal nerves of 
demonstrate that this insect the sensory 

t to detect sounds of frequencies about 
100 o./sec. The flight of these insecta in response to 
sounds and on the approach of footsteps is well 
known’. Furthermore, the responses to the venti- 
lating movements may be of importance in the 
nervous co-ordination of these movements and may 
modify the activity of Spray oentreg'j* which 
have been suggested in these insecte. Such a 
function is in accord with Eggers's supposition that 
chordotonal organs may function as ‘rhythmometers’ 
which co-ordinate and regtlate the rhythmical move- 
ments of respiration, circulation and locomotion. 

Further resulta of this work will be published in 
more detail elsewhere. . [March 17. ' 
! Adnan, B. I. J. Physiol, 79, 332 (1989). 

, Pumphrey, B J., Biol. Re., 15, 107 (1040). 

* Pumphrey, B. J., and Bawdon-fmith, F., News, 137, 900 (1930). 
* Hoehreuter, X, T. wise. Zool., 108, 1 (19012). 4 
"Graber, V., Arch. Mitr. Anat., 86, 506, and S1, 65 (1881), 
* F LE Erone EONA SS Xoologische Baoste In", 
* Lowenstein, O., Symp. Boo. Bxp. Biol, 4, 60 (1950). 

1 Pumphrey, B. J., Bymp. Soc. Hxp. Biol, 4, 3 (1960). 
* Adrian, H D., J. Phynol., 78, 132 (1031). 
10 Fraenkel, G., Z. vere. Physiol., 18, 304 (1931). 
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for opinions expressed by their correspondents. 


No notice is taken of anonymous communications 


Internal Fissuring of Wheat due to 
Weathering 

RADIOGRAPHIC technique developed at this Station 
or the determination of internal or hidden insect 
ofestation in stored grain! has proved to be useful 
or the detection of other physical anomalies in 
trains. Practical applications of this sort include the 
letection of cracked or broken kernels in rough rice 
peddy) prior to milling! as well as the extent of 
oternal fracturing of certam grains such as maize 
lue to uneven streasea arising from severe drying 
ondrtions. This communication deals with a can- 
Irtion of internal fissuring occurring in wheat due to 
veathering of the rrpened grain m the fleld. 

Examination of radiographs of numerous samples 
Xf non-infested wheat disclosed that some had the 
ippearance shown in Fig. 1, indicative of sound, 
iormally matured grain, while others produced 
Ine radiographic shadows indicating the existence 
f cracks or fissures oriented at mght angles to the 
ongitudinal axis of tho kernel (Fig. 2). (The pictures 
re projection printa of the original radiographs.) 
Jlose visual examination of both kinds of grain 


evealed that those samples which exhibited the- 


iasuring were weathered, whereas the sound grain 
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was of normal colour and bright in appearance. 
Weathered grain loses this sheen and colour, and the 
kernels present a faded and roughened appearance. 
This condition is known to be caused by wetting of 
the mature grain by ram as it stands in the fleld 
prior to harvest. 

It is well known that weathered or ‘bleached’ wheat 
kernels suffer & decrease in density associated with 
the swellmg caused by wetting of the grain and that 
this change 1g not entirely reversible by subsequent 
drying inthe field. This permanent loas in density 
is related also to the severity and frequency of wotting. 
It was at one time proposed? that this loss ın denarty 
of grain, which has swelled by wetting and then has 
been re-dried, may be due to the formation of internal 
spaces m the endosperm of the grains. The present 
discovery confirms this hypothesis striangly. The 
internally fissured condition has been noted not only 
in weathered hard red winter wheats from Kansas 
but also in spring wheats from North Dakota and 
western Canada. 

These observations have prompted laboratory 
studies to determine precisely the conditions of 
wetting and drying which cause the flgsuring of wheat 
to occur, as well as the effect of such fissuring on 
thoes physical characteristics of the grain which 
would affect ita technological properties. The results 
of these studies will be published elsewhere. 

Max MILNER 
J. A. BHRLLENBHBGER 
M. R. LEE 
RosEgRT KATZ 
Kansas Agricultural Experiment Station, 
Kansas State College, 


Manhattan, Kansas. 
June 30. 
MA Lee, M. R., and Katz, R, J Moon, Entomol. 43, 933 


1 Milner, AL, Lee, AL R., and Katx, R., Mood Tech., 8, 44 (1952). 
* Swanson, 0. O., Cereal Chem., 90, 48 (1943). 


Rostral Extremitles of the 
Sympathetic Trunks 


Tux older anatomists believed that the sympathetic 
trunks were attached to vanous cranial nerves; but 
nowadays the conception that they commence above 
in the superior cervical ganglia is apparently un- 
yon nero and the internal carotid nerves are 

as branches of distribution of these ganglia. 
Is this modern view correct, or do the trunks really 
proceed farther in a rostral direction? They prob- 
ably do, although not in the manner or position 
indicated by the classical authors. One suggests that 
the internal carotid nerves are cephalic portions of 
the sympathetic trunka, and the evidence in favour 
of this idea will be summarized here and given in 
detail elsewhere. 

The internal carotid nerves, in man and other 
mammals, are often ag thick as, or thicker than, the 
trunks uniting the superior and middle cervical 
ganglia, and appear to be direct upward continuations 
of the trunks into the carotid canals. A more aig- 
niflcant feature is the occasional finding of macro- 
scopic ganglia on these nerves, and the constant 
occurrence of discrete, microscopio collections of 
ganglion cells within them. These facta, and the 
morphological position of these nerves ventral to the 
costal vertebral elementa, suggest that they are not 
purely branches of distribution of the superior cervical 


634 i : 


ganglia, but are cephalic continuations of the sym- 
pathetic trunks. The discrete collections of cells may 
represent the sympathetic trunk ganglia of the prim- 
itive head ‘segments, which have become’ telegoo 
and fused in man in the chordal part of the 
base, although evidence of segmentation still persists 
in the myotomes, branchial arches and mode of 
innervation. If this conception 18 correct, the inter- 
connexions between the internal carotid and various 
the former, and they are homologous with rami 
communicantes arming from other parte of the 
sympathetic trunks. e 

Attempts to determine the exact nature, origin and 
course of the fibrea in the internal carotid nerves 
by histological methods produce equivocal resulta, 
- because the calibre, staining reactions and degree of 
myelmation are not absolute guides to their char- 
acter, ‘and attempts to trace fibres in serial sections 
through the lionic maze of axons and dendrites 
have go far unsuccessful. For reasons given 
later, experimental attempts to discover the origin 
and course of the fibres are hedged around with 

Theoretically, preganglionie fibres could reach the 
internal carotid ganglia either from the thoracolumbar 
or cranial autonomic outflows, the latter through 
known and unknown interconnexions with various 
cranial herves. Or fibres from both sources could 
reach the ganglia, and then they would be mixed 
sympethetio and parasympethetio structures; this 
poenbiity should not be dismissed because it is novel 
or conflicts with current opmions. It is customary 
to repeat, for example, that the sympathetic outflow 
is entirely thoracohmmber and that all p ionio 
sympethetic fibres for the head end travel upwards 
in the cervical sympathetic trunks. Although the 
argument will not be elaborated here, it is doubtful 
if either statement is correct. The sympathetic outflow 
is predominantly thoracolumbar, but amaller numbers 
of preganglionio fibres émerge through other spinal 
nerves, and some of theme may reach the superior 
cervical or internal carotid ganglia via upper cervical 
rami communicantes. Moreover, there is little doubt 
that a proportion of the sympathetic fibres for the 
head end run in the vertebral and other paravascular 
nerves. Thus preganglionic fibres could reach the 
internal carotid ganglia through the sympathetic 
trunks, the upper cervical rami communicantes, in 
peravascular nerves (vertebral, ascending cervical and 
pharyngeal, etc.) or through interconnexions with 
various cranial nerves. 

Bearing all these potential routes in mind, it is 
practicaly impossible to devise experimental pro- 
cedures to eliminate every alternative and provide 
adequate controls, and many mistakes have been 
made because of the failure to appreciate the existence 
of the leas obvious pathways mentioned. Unilateral 
section of the sympathetic trunk below the superior 
cervical ganglion, with t comparison after 
an ap iate interval of the internal carotid nerves 
of both sides, will not prove conclumvely whether 

ionic fibres pass into these nerves: such fibres 

ing the superior cervical or internal carotid 

ganglia through other channels would persist un- 

after the experimental trunk section and 

wo vitiate the results. However, the gradyal 

diminution in gize of the internal carotid nerves from 

below Tae does indicate that the ory eg 

the fibres are flowing in a cephalic direction from 
the sympathetic outflow. 
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By ‘analogy, one other feature lends support to 
the view that the internal carotid nerves are cephalic 
portions of the sympathetic trunks. A lion (of 
Rıbæ) has bean described alongside the anterior com- 
municating artery, and it is known that filaments 
from the opposite mternal carotid nerves extend 
along this vessel. One has found only microscopic 
collections of ganglion cells in this situation in man, 
but a macroscopic nodule was detected in one rhesus 
monkey and was proved histologically to be a gan. 
glion. Pethaps the rostral extremities of-the sym- 
pathetic ees e à in this region, the site of 
union bei ice, y & cranial ganglion impar. 
The resemb of this to the caudal arrangement o! 
the sympathetic trunks needs no emphasis. 

To summarize: the true rostral extremities of the 
sympathetic trunks may unite around the anterior 
communicating artery in & pad ign impar, 
and the internal carotid nerves, with their discrete 
groups of ganglion cells, may be the cephalic por- 
tions of the sympathetic trunks and not merely 
branches of distribution of the superior cervical 
ganglia. í 

The expenses of this investigation were defrayed 
with the aid of & grant from the Nuffleld Foundation. 
" G. A. G. Miranann 

Anatomy Department, 

University, . 
^  Mancheeter 18. , 
July 2. os 


The Terms Homothallism and 
Heterothallism 


F. L. Drayton and J. W. Groves have recently! 
presented & scholarly and eloquent plea for & return 
to the original definitions of the terms homo- and 
heterothallism as proposed by A. F. Blakeelee?. 
When .their argumentas are carried to their logical 
conclusion, the authors are forced to admit: “It is 
undoubtedly true that the fungus that originally 
suggested the idea to Blakeslee is not heterothallio ın 
the sense in which he defined the term". I contend 
that an error in logic has escaped theee authors in 
allowing them to arrive at such a conclusion. 

Blakeslee wrote’: ‘According to their method 9 
rygospore formation, the various species among th 
Muoorineae may be divided into two main cate- 

Ties, which may be designated as Àomothallio and 
Reterothallio, and which correspond respectively e 
monoscious and diccious forms among the high 
plants”. In his later attempts to homologize thd 
mating reactions which he observed with sex in the 
higher plants, Blakeslee merely obecured what waa, 
origi y, & rather neat distinction. Monceciam and 
diceciam “are, unquestionably, morphological terms, 
not physiological ones. The facta, however, are 
irrefutable: Blakeslee saw & physiological phen- 
omenon, which he believed to be the analogue of the 
morphological phenomenon, sex, in higher plants: 
The terms homo- and heterothallism were coined 
describe this physiological phenomenon, not & 
morphological one. To imply that the mucors de 
not fit the original definition taxes logic. 

Two years later, Blakeslee’ had already extended 
his definitions, 1n an attempt to further the homology 
of his mating types and ‘sex’. It 1s in an attempt to 
follow this extension of the original definitions that, 
in my opinion, Drayton and Groves have gone astray. 
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Indeed, without differentiated male and female sex 
organs, Blakeslee could scarcely have made a defini- 
tion on the basis of morphology, as Drayton and 
arovea would have one to beleve. 

The separation of morphological sex organs on 
separate plants (dicism) is indeed, as stated by 
Drayton and Groves, “a phenomenon of fundamental 
nological 1mportanoe". This is one means of ensuring 
sroas-fertilization, as opposed to selfing. It ia by no 
neans the sole msthod of ing this result which 
Nature has evolved. Sterility factors, in particular, 
xem to have arsen in all groups in which the 
2roblem has been investigated. The various mech- 
anisms are, in total, of even greater "fundamental 
diological mportance’’. 

As the terms homo- and heterothallism are used 
à the current mycological literature, they embrace 
shat total concept. A homothalho fungus is one in 
which the sexual cycle can be completed starting 
Tom a single haploid nucleus; a heterothallio fungus 
8 one in which the sexual cycle can only be com- 

leted by the union of two, physiologically different, 
loid nuclei.  Heferring to Blakeslee’s orginal 
aper, in the two paragraphs immediately following 
iis definition are statements conoerning whether 
sygospores can or cannot be obtained from a ''single 
ipore". The present concept differs from Blakealee’s 
Jnly in that it substitutes the more precise term 
‘haploid nucleus” for “aingle spore". 
| Unfortunately, homo- and heterothallic have been 
somewhat ted by botanists for use as morpho- 
logical terms. archantia polymorpha, for example, 
ia often referred to as heterothallio rather 
dicscious. Purista have objected to using monoigm 
and diceimm for both gametophyte and sporophyte 
generations, and Blakeslee’s terms have been wel- 
somed for such groups as the moases and liverworts, 
where they are, used in a morphological sense. 
Mycologista, however, have generally held to the 
physiological definition originally propounded by 
Blakeslee. 


What would be the resulta if one were to follow 
Drayton and Groves, and certain botanista, and were 
»0 interpret homo- and heterothalliam as morphological 
-erms ? With very few exceptions, the fungi would 
>æ universally homothallic ; for example, all Baaidio- 
nycetes, including the rusts and smuts, nearly all 
Ascomycetes, including all the usual genetic tools, 
n The fundamentally significant biological (gene- 
ical) principle—the development of outbreeding 
nechanisms—would be obscured and would occur in 
wo groups: a very few ‘true’ heterothallic (= 

iœcious) forms, and 'self-aterile homothallic forma. 

e vast and growing literature of microbial genetics 

uld be filled with a misuse of the terms; and 
Blakealee's classical mucors would have to be taught 
as homothallic (self-sterile) rather than as hetero- 
shadlio, 
| What are the resulta if one adheres to established 
ngage (and, I believe, to Blakeslee’s ongmal defini- 

ons) and interprets the terms as physiological ones ? 
or the-exoeedingly few cases in the fungi in which 
hale and female sex organs are differentiated and 
3orne on separate thalli, a modifying word will have 
49 be added: these fungi are diœcious as well as 
pesrohali, Examples are Stromatinia narcissi, 

ial strains of ‘Hypomyces’ solani f. cucurbita, 
xrtain Laboulbeniales, and some water moulds. 
Nearly all the remaining heterothalho forms are 
nonoscious. Whitehouse's* corresponding ‘‘morpho- 
ogioal heterothalliam” and “physiological hetero- 
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thalliam” are unnecessary in that all heterothallism 
is eesenti&lly physiological, and the morphological 
concept is better expreaséd with a morphological 
term, here dicecious or monascious. 

The pürist objecting to monoscious and diceious 
in gametophytes may prefer the alternative trans- 
literation, monoicous and dioicous, now taking hold 
in the bryophyte literature, or could use Whitehouse’s* 
haplo-monecious and haplo-diwcious. Blakealee’s* 
terms homo- and heterophytio, affered as equivalents 
in the sporophyte of the terms monwcious and 
dioious, have not come into general use but are 
available if needed. In my opinion, the terms homo- 
and heterothallic should be left for the myoologists' 
use in discussing the type of physiological phenomenon 
which Blakeslee observed. . 

; R. P. Korr 
Department of Plant Pathology, 
Cornell Univermty, 
Ithaca, New York. 
April 15. 
1 F. L, and Groves. J. W., Mycologia, 44, 110 (1952). 


* Diakesioe, A. F., Solemce, 19, 804 (1904). 
* Blakealeo, A. F., Bot. Gaz., 49, 161 (1006). 
“Whitehouse, H. L. KE, Biol. Row, 24, 411 (1049), 


Phytotoxicity of Histamine, Arsenic Acid, 
and Dichloropheno etic Acid, and 
M Testing 


THE recent paper by Allen and Skoog! on the 
phytotoxicity of :midazoline derivatives prompts this 
report on testa which have been made with the related 
B-imidazolyl4-ethylamine (histamine). Some com- 
ments are added concerning the suitability of methods 
for measuring toxicity. 

Tests were made with histamine because it is 
liberated in wounded animal tissues, is highly toxic 
to them, has been recorded as occurring in plant 
tissues’, and because a phytotoxio substance is 
liberated when some plant tissues are macerated’. 
Testa were also made with 2,4-dichlorophenoxyacetic 
acid and arsenic acid to give a basis for comparison. 

Testa with the method described below confirmed 
that the undiluted sap extracted from potato tubers 
was highly toxic fo disks of such tubers. A chemical 
test also confirmed the presence of a substance reaot-. 
ing like histamine in the dxtracted sap, obtained from 
tubers macerated in a Waring blender. For this test, 
the conditions of diazotization recommended by 
Havinga eż al.‘ were used. The procedure for preparing 
the sample to be diaxotized was based on the methods 
devised by Koeesler and Hanke*, namely, add 2 vol. 
ethanol, adjust to pH 4, filter, chill overnight, fllter, 
evaporate to original volume under reduced pressure, 
filter, add sodium hydroxide to 20 cent con- 
centration, filter, extract with amyl alcohol, extract 
with hydrochloric acid, evaporate to drynesa on a 
water bath, dissolve in water and filter, add sodium 
hydroxide as before and repeat process to final filtra- 
tion, then diarotize. The colour obtained indicated 
the equivalent of approximately 1 . of histamine 
dihydrochloride per ml. of Dru] gas macerate. 

For testing toxicity, disks of potato tuber 19 mm. 
diam. x 1 mm. thick were used. After bemg cut, 
they were washed for five hours in an aerated 1808- 
motic solution of sea salt (approx. N/10) and then 
transferred to 300 ml. of fresh palt solution to which 
the histamine or other substance had been added. 
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The solutions were constantly aerated and kept at 
24° C., and toxicity was determined by the fall in 
reaistance of the disk, determined between two 
electrodes at 1,000 o./a. * (the more potent the poison 
the more rapid is the fall ın resistance). The disks 
were handled with forceps and rubber gloves. 

As 1 p.p.m. and 5 p.p.m. of histamine dihydro- 
chloride and 10 p.p.m. of EE acid 
had little if any effect on potato disks over a period 
of a few days, testa were made at higher concentration. 
The accompanying graph shows some results obtained, 
each point in the figure representing the mean value 
for two disks. For clarity the resulte with 20 p.p.m. 
of histamine dihydrochloride have been omitted, as 
they are similar to those obtained with 40 p.p.m., 
even to the rise at the 70-hr. measurement. It will 
be seen that at 20 and 40 p.p.m. histamine dihydro- 
chloride has neghgible if any toxic action. Accord- 
ingly, it is unlikely that histamine or histamine alone 
is the phytotoxic principle in expressed potato sap. 
In ita negligible response to histamme, the central 
tissue of potato tubers differs from some anmal 
tissues. In ite negligible phytotoxicity histamme 
appears to resemble some of the imidazoline com- 
pounds with small substituted mde-groups'; how- 
ever, ıt must be remembered that these midazoline 
compounds were tested by other methods. 

The above method is a method for testing local 
tomcity, and shows that arsenic acid has greater 
local toxicity to potato tubers than dichlorophen- 
oxyacetic acid. Arsenic acid also has greater remote 
toxicity than dichlorophenoxyacstic acid to mature 
roots of akeleton weed’. However, testa on young 
bean plants (growth- ing testa) do not give 
similar resulta for remote toxicity, as ahown by the 
following i t made according to the general 
technique of Lucas and Hamner’. 

0:023 ml. of 0:1 per cent dichlorophenoxyacetic 
acid at pH 3 0, applied to one primary leaf per bean 
plant, reduced bud weight by more than 50 per oent 
(in eight days). On the other hand, 0:023 ml. of 
1-0 per cent arsenio acid similarly applied had no 
effect whatever on bud weight, although one-third of 
each of the treated leaves was killed. The failure of 
this expermment to demonstrate the remote toxicity of 
arsenic acid is not necessarily attributable to the 
rapid death of tissues in the neighbourhood of the 
area of application. With skeleton weed it has often 
been poemble to kill the roota to a depth of 18 in. 
or more by the application of 5-74 per cent arganio 
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acid to the leaves, even though the leaves were dis- 
coloured and deed within 18 hours. 

Certain teata for toxicity were recently reviewed 
by Blackman’, who pointed out that techniques 
utilizing depression in growth or percentage mortality 
after spray application have the advantage that 
they are equally suitable for estimating the toxicity 
of compounds which do not come withm the category 
of growth regulators. Nevertheless, the above 
electrical method should be considered eminently 
suitable for determining the local toxicity of poisons 
to mature tissues which are capable of little growth, 
which may be obtamed in the form of thin slices, and 
in which death is not readily determined by visual 
observation. With miaro-electrodee it 18 possible tc 
work on smaller shoes. Moreover, the method has 
the advantage that ıt may be used on root tissues 
ag well ag on stem tissues; this m&y be mmportant 
because root tissues do not necessarily respond tc 
auans and poisons in the same way as stem tissues. 
The saline solution can be buffered or otherwisc 
modifled. 

Testa for remote toxicity to roots of ials are 
at present difficult and laborious. moe remote 
toxicity depends on both effectiveness of translocatior 
and on local toxicity, the above electrical methoc 
should be useful in screening testa of likely poisons 
for the roota of perennial plante. At present mosi 
soreening testa are done on comparatively young 
tissues. However, 1t must be recognized that poison: 
will not necessarily behave similarly on young tissus 
and on mature tissues such as the roots of i 

Further work is being done on the identaty of the 
toxic principle liberated on macerating plant tissues 
O. Q. GEHHNHAM 
Divimon of Plant Industry, : 

Commonwealth Scientific and 
Industrial Research Organization, 
. Canberra. Feb. 1. 
1 ilen, 8 H, and Skoog, F., Pleat PAysiol., 96, 611 (1961). 
* Holts, P. and Janisch, H. Arok, exp Pathologie wad P 
, $80 (1987). 


"Prat, H., Amor. J. Bot, 14, 120 (1927). 
SETA H. Boskie; H, and Strengers, T., Abstract, Analyx, 73 
!Koemder, K. K., and Hanke, M. T., J. Biol. Chem., 39, 521 (1019) 
* Osterhout, W. J. V., ‘Injury, Reoovery and Death, in relation t 
ivan pnd Permeability’ (J. B. Iippincott Co., Phila 
1 Greenham, C. G., J. Gown Sa. Indust. Ree. (Aust.), 19, 341 (1940) 
3 Iuoas, H. H. and Hammer, O. L, Quart. Bull, Mick. Agric. Esp 
Sta, 89, 156 (1047). ` 
' Blackman, G. H., dan. Res. Plant Physiol., 8, 200 (1051). 


Great Intensity Variations of H, and  : 
-Effects in Auroral Spectrograms taken in 
Rapid Succession 


' By means of a new spectrograph, constructed by 
J. Cojan at the Société Générale d’Optique, Paris 
combining the high light power F : 0:65 with a fairly 
good dispersion, four spectrograms were taken at the 
Auroral Observatory, Tromsoe, on December 3, 1951 
at about 23h. 00m. The spectrograms were taker 
on Kodak 108a-T plates and ın rapid succeasion or 
the same plate with times of exposures from 4 tt 
10 min. { 

Photometer curves of the four spectrograms m thi 
long-wave region from the green line towards the 
red part are ahown herewith, in which the horizonta 
linea l, h, lẹ» lı indicate the zero position of the 


registering galvanometer ee to an opaque 
plate. We notice that, in spite of the short exposures 
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the green lne is greatly overexposed, except in 
gpoctrogram (2). In addition to the green line, we 
notice the red O I doublet (6800, 6364), the Ha-line, 
and bands belonging to the first positive group of 
nitrogen (indicated by 1.P.G. on ourve 3). 

The great variations m the mtensity distribution 
of these lines and bands must be co-ordinated with 
the way in which the exposures were made. 

Spectrogram 1. Exposure 4 min. towards a band 
with ray structure appearing near the horizon 
towards the south and south-east. 

Spectrogram 2. Exposure 5 min. towards auroral 
ray structures near the zenith. 

Spectrogram 3. Exposure 7 min. on & homogeneous 
arc of moderate intensity towards the north. 

Spectrogram 4. Exposure 10 min. towards auroral 
rays, where they appeared with the greatest intensity. 

Ags (2) mainly corresponds to auroral 
rays of great altutudes, and (3) to the low altitude of 
about 100 km. of an ordinary aro, they give a brilliant 
illustration of the two following well-known altitude 
affecta : (a) enhancement of the red O I doublet with 

i altitude; (b) enhancement of the red 

ds of the first positive group of nitrogen towards 
amaller altitudes ; this effect explains the red lower 
border sometimes observed on auroral eros (red 
aurora of type B). 
' While Ha appears with considerable intensity on 
spectrograms (1) and (4), it is just noticeable on (2) 
and absent on (8). This great variability of the in- 
tensity of Ha can be explained in a simple way on the 
views I have proposed (for example, refs. 1, 3, 4, 8), 
that the auroras and magnetic disturbances are pro- 
duced by solar electric ray-bundles composed of rays 
of electrons electrostatically neutralized by positive 
ions, preferably protons. 
| The oorrectnees of this view was shown during 
1989-40, when it was seen®!° that hydrogen lines 
occasionally appeared in the auroral luminescence 
ind showed a Doppler effect corresponding to velo- 
sities of the protons towards the earth of the order 
of 1,000 km./seo. The Doppler effect of auroral 
H-linea has recently been studied by Gartülein! 
and by Meinel". 

As shown in previous papers’, a bundle com- 
posed of protong and electrons has the following 
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pro ies : the electric current density + 13 equal to 
ne(V, — Vp), where V, and Vs are the velocitics of 
the electrons and protons respectively, n 18 number 
of electrons and protons per unit volume. The number 
of protons entering the atmosphere in unit time 
relative to that of tho electrons is equal to Vp/V., 
and the great variability of the intensity of tho H-linea 
in the auroral luminescence is thus first of ull due 
to & change of the relative proton velocity. 

With increase of proton velocity, however, the 
magnetic stiffness of the bundle increases and 
consequently the distance of the aurora from the 
magnetic axis increases. This may explain why 
Ha appears strong on spectrogram (1), which 
corresponds to an aurora with ray-structure low 
down on the southern aky. 

For the H-lines to be emitted the protons must be 
neutrahzed. At great altitudes the neutralizod 
fraction is very small, but moreases downwards. 
Further, if the energy of the protons is not greator 
than that of the electrons, tho protons will be stopped 
at & considerably higher level than the electrona. In 
this way we explam the small intensity of Ha on 
spectrogram (2), which may correspond to an altitude 
so great that only a small fraction of protons 18 
neutralized. 

The abeence of Ha from spectrogram (3) may result 
from two causes. Tho appearance of the aro on tho 
northern sky indicates a small relative proton flux 
in the solar bundle. Small proton flux means small 
relative velocity and penetrating power of tho 
protons. Consequently, they may be stopped before 

ing to the lower part of tho arc, from which 
the light through the slit has been emitted. 

Spectrogram (4), showing a strong Ha-line, may 
correspond to altitudes where a considerable fraction 
of the protons is neutralized and not absorbed. 

L. VEGARD 

Physical Institute, 

University of Oslo. 

March 23. 
1 Vegard, L., Ana. d. Phys, 4, 853 (1916). 
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* Vegard, L, “Physis of the Barth”, 8, 573 (1989). 
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* Vegard, L~, Nature, 144, 1080 (1030) 
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Magnetic Susceptibilities of 

Palladium-Rhodium Alloys from 20? to 

- 300* K. 

Tax rapid, yet accurate, method of measurement 
and the results thereby obtained for the magnetic 
susceptibilities of platinum, rhodium and palladium 
between liquid hydrogen and room temperatures 
have been previously described by two of us'. Tho 
same measurement techniques were afterwards applied 
to a series of polycrystalline palladium -silver alloys ; 
the iflo heata of theee alloys have also been 
investigated (both sets of results yet unpublishod). 
The results, when interpreted through the collective 
electron theory, make possible an eatimate of tho sıze 
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and shape of the normally unfilled portion of the 
d electronic energy-band of metallic palladium, on 
the assumption that the addition of small amounts 
of silver to palladium oauses a reduction of the 
number of holes m the d-band without significantly 
modifying ita shape. With the filling of the band, ıt 
would be expected that the magnetic susceptibility 
and its variation with temperature would be affected. 
It was actually found experimentally that both 
decreased monotonically with increased silver content. 

It therefore became of interest to explore the 
possibilities of increasing the number of holes in the 
d-band by alloying small amounts of an appropriate 
metal with palladium, and to study the resultant 
effects on the magnetic susceptibility. Rhodium 
(atomic number 45), with one leas electron per atom 
than palladium (atomic number 46), in contrast to 
silver (atomic number 47) with one more, appeared 
to be an obvious element to choose for this purpose. 
Moreover, the similarity in the size of the atoms of 
palladium and rhodium would favour extended solid 
metallic solubility ; hence, although a phase diagram 
for palladium-rhodium alloys is not available at 
present, we can be fairly confident that at least over 
a small range of palladium-rich compositions there 
are no complicating phase changes. 

We have now investigated the parathagnetio 
susceptibilities of a number of graphically pure 
palladium-rhodium poly ine specimens from 
room temperature down to that of hqud hydrogen, 
by the experimental method referred to above. The 
results for the three spocimens (1, 5 and 10 per cent 
rhodrum) that have been studied to date are presented 
in the accompanying graph along with those pre- 
viously obtained for pure palladium and a 3 per cent 
silver palladium—mlvor alloy. Each curve represents 
approximately ninety experimental points evenly 
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distributed over the entire temperature-range. The 
mean deviation of the pointe from the corresponding 
curve i8 about 0-2 per cant of the susceptibility. The 
substantial increase of the low-temperature suscept 
ibilities, which accompanied the additions of rhodium 
up to the 5 per cent rhodium alloy, gives some sup 
port to the general type of ug ae suggestec 
for the pall&dium-ailver alloys. It is not surprising 
however, to find that, for a further inoreage ir 
rhodium content, the magnetic susceptability begar 
to decrease, the etic susceptibuity of pur 
rhodium being only about 10° over the entire tem 
perature-range ın question. Undoubtedly, th: 
dependence of the experimental susceptibility versui 
temperature curves on the compomtion of thee 
alloys will provide valuable material for the elucida 
tion of the electronic structure. At present, however 
we merely present our initial experimental results 
We are continuing our study of this and other relatec 
alloy series and will report more fully later. 
! F. E. Hoare 
J. B. KouvkELITES 
J. C. MATTHEWS 
Physics Laboratories, 
Umversity of Leeds. 
Feb. 29. 


Hoare, F. H., and Matthews, J. C., Proc, Roy. Soc., A, $12, 187 (1052) 


Acid Salts of Monobasic Organic Acids: 
a New Series of Primary Standards for 
Alkalimetry 


Ir has long been known!? that most monobasic 
acids HX are capable, ın suitable circumstances, of 
combining with their metallic salts MX to form ‘acid 
salts’; for example, of the type (M X)&(HX)a. 

The potassium compounds of this type derived 
from organic acids frequently have the stoichiometric 
composition of 1 mole acid : 1 mole salt, and are easly 
obtained and . Certain of these substances 
would probably prove highly suitable as primary 
standards in volumetric analysis; thoir use in the 
preparation of buffer solutions has already been 
noted’, In particular, the use of a new compound, 
potassrum hydrogen  b£s-3: 5-dinitrobenzoate (nc 
definite melting-point, but explodes on strong hea 
ing), 13 proposed (found: K = 8-56, 8-58 cent ! 
equivalent weight = 461-7, 468 0; calculated for 
C,H,0,N,K, K — 8-46 per cent; equivalent 
weight = 462-8). , 

This substance is easily obtained by dissolving 
21:2 gm. of 8: D-dinitrobenzoio acid (B.D.H.) (2 
equiv.) in 60 ml. of acetone and adding a solution of 
3-5 gm. A/R potassium carbonate (1 equiv.) in 20 ml. 
hot water. On cooling, small needles separate, and 
may be i from a 3:1 acetone—water 
mixture without alteration. After drying in a vacuum 
desiccator, the substance is non-hygroecopio, stable in 
air, and a sample has been kept for more than six 
years without a detectable change. As the dissocia 
tion constant of 3 : 5-dinitrobenzoic acid is 1:57 x 1071 
at 25° 4, a suitable indicator for ite titration with 
0-1N sodium hydroxide is thymol blue (alkalina 
range). The solubility of 3: 5-dinitrobenzoio acid 
in water is rather low (0:00036 mole per litre at 25° *) 
and the potassium hydrogen salt is only slightly 
more soluble than this, bemg decomposed by water 
into the free acid and & solution of the potassium 
salt together with a little of the acid. 
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No organic compounds of this type have been 
proposed previously as alkalimetric standards. 
Potassium bi-iodate, already in use for alkalimetry 
and iodimetry*, is a simular acid salt of an inorganic 
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monobasic acid. Alkali metal hydrogen salte of 


organic dibasic acids already used as standards suffer 
from several disadvantages not posseased by the 
substance now advocated. For example, potassium 
hydrogen phthalate must be recrystallized from water 
above 3557; potassium tetroxalate must be kept 
under conditions of definite vapour pressure! ; 
potassium hydrogen oxalate cannot be recrystallized 
from water without change’; potassium h 
tartrate has a low solubility in water and is difficult 
to obtain pure!®, 

This investigation is being continued, and will be 
discussed in greater detail here. 

Navos Burra 


Chemistry Department, 
City College of Technology, 
Liverpool 2. March 22. 
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Thermal Transformations of the Aluminas 


2 and their Hydrates 
SE. polymorphio forms of anhydrous alumina 
derive from the calcination of hydrated &luminaa 


have described by various authors’, The inter- 
pretetions made of the relationships which exist 
between the hydrated and anhydrous forms pre- 
suppose that the dehydration of gibbsite and bayerite 
oocur through bohmite, and that the dehydration of 

6 bohmite derived from gibbarte can un&coountably 

ield one of two series of transformations before a- 
jalumina is finally produced. 

Work which we have carried out over a number 
of years and which will be published elsewhere has 
ed us to believe that the bóbmite which is encountered 

the dehydration of both gibbsite and bayerite is 
produced by secondary reactions between the original 
dehydration products, which are virtually anhydrous 
aluminas, and the wator which 1s released during the 
reaction, and our conclusions are illustrated m the 
accompanying diagram. 

Bayerite gives rise on calcination to y-alumina 
which 1s capable only of hydration to bohmite, 
Béhmite also yields only y-alumina, so both these 
hydrates give rise to the y—3—0 * forma of anhydrous 
alumina. 

t Gibbeite, on the other hand, yields initially another 
Yrm of alumina. This anhydrous alumina has 
& crystal form for which the lattico spacmgs of 
the two moet intense lines have d values 2-11 and 
1:39, the latter being identical with that of one of 
the major lines of y-alumina. It is convenient to 
label this y-alumina, and we have found that this is, 
in fact, only one of the components of the (y + x) 
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mixture derived from gbbsite which had previously 
been designated y’. True y-alumina is capable of 
hydration to bayerite at temperatures below 140°, 
and above 140? to bóhmite, and on further calcination 
yields true x-alumina before final conversion to a. 
In practice, therefore, we find on dehydrating gibbsito 
a mixture of y-alumina and bdhmite, the latter being 
derived from the secondary reaction of y with water. 
Subsequent calcination at higher temperatures there- 
fore gives rise to mixtures of the two series of 
anhydrous forms, that is, y—%—0—x, associated with 
the bohmite component, and y—x— a associated with 
the original dehydration product y. 

We are indebted to Mr. H. P. Rooksby of tho 
Research Laboratories of the General Electric Com- 
pany for his interest and helpful discussion. 

Marearet K. B. Day 
VERNON J. Hm 
Research Laboratories, 
The British Aluminium Co., Ltd., 
Chalfont Park, Gerrards Cros, Bucks. 


Feb. 28. 
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Chromatography of Rubber Accelerators 
and Antl-Oxidants on Silica Gel 


Tae chromatographic separation on alumina 
columns of certain constituents from the acetono 
extracta of vulcanized rubbers has been reported by 
Bellamy and co-workers! and by Mann?. As an 
adsorbent for such materials, alumina suffers from 
certain disadvantages, imn particular, ita tendency to 
favour chemical in labile adsorbates. ‘The 
succeasful use of silica gel/‘Celite’ for the chromato- 
graphio separation of a vamety of ingredients from 
propellants and high explosives’ suggested that thia 
adsorbent might prove equally useful for the separa- 
tion of the ingrediente of vulcanized rubbers, and 
this has, in fact, been borne out by recent work in 
this laboratory. The procedure adopted for the qual- 
itative examination of a rubber extract is as follows. 
A number of separate portions of the extract (each 
equivalent to 0-2—0-4 gm. of the rubber) are chromato- 
graphed on l-cm. diameter columns using a serios of 

rent binary solvent mixtures as developers. When 
the extruded columns have been streaked with 
appropriate reagents, the Po of the zones, 
together with the colours of the streaks, give à reason- 
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ably unambiguous identification, which can be further 
by ultra-violet absorption measurementa. 

Using this method, ıt is possible to distinguish 
between the compounds named in the table even 
when present in admixture with one another and with 
other normal compounding ingredients, including pine 
tar. In most cases quantities as amall ag 0:05 mgm. 
can be detected on a column of l am. diameter. 

The same developers can be used for the detection 
of other accelerators and anti-oxidante, although 
complete separation from all other compounds cannot 
always be attained with & single chromatographic 
treatment. Thus it has been possible to detect 
m-toluylene diamine, sym-diphenyl-p-phenylene di- 
amine, sym-dinaphthyl-p-phenylene diamine and 
some complex commercial materials contaming, for 
example, aldehyde-amine condensation producta or 
polymerized dihydroquinoline derivatives. The sep- 
aration of more closely related compounds can also 
be attained. For example, derivatives of dimethyl-, 
diethyl- and dibutyl-dithiocarbamates can readily be 
distinguished from one another by chromatographing 
the brown copper complexes. 

With minor modification, some of the methods 
can be adapted for quantitative determination. Good 
recovery of adsorbatee has been obtained with the 
pertieular silica gel adsorbent in use. In this oon- 
nexion, Bloomfleld* has that alumina may 
cause decomposition of labile accelerators during 
chromatography, and that such products may be 
mistaken for transformation products of the acoelera- 
tor produced during the vulcanization process. Mann? 
has, in fact, observed the decomposition of dibens- 
thi&zolyl 2-disulphide to mercaptobenzthiazole on 
alumina columns. In contrast, I have found that 
dibenzthiazolyl 2-disulphide oan be chromatographed 
unchanged on our silica gel columns. Neverthe- 
less, I have identifled both mercaptobenzthiazole 
and dibenzthiazolyl 2-disulphide in the extracts of 
rubbers accelerated with either; this is in agree- 
ment with the findings of Dufraisse and Houpillart*. 
I have also observed mercaptobenzthiarole in the 
extract of a rubber accelerated with 2-benzthiazolyl 
N'-oyolohexyl sulphenamide. However, considerable 
care 18 required in the interpretation of the chromato- 
grams, as there is evidence that labile accelerators 
can undergo further transformation during the process 
of acetone extraction of the rubber. 
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This investigation is continuing and will bo re 
ported in detail elsewhero. 
C. A. PARKER 
Admuralty Materials Laboratory, 
Holton Heath, Poole, Dorset. 
Feb. 14. 
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Translocation of Iron in Podzol Formation 
SEVERAL mechanisms have been postulated to 


account for the translocation of iron and aluminium 
in the process of podzol formation. Thus Jones and 
Willcox! suggest that simple organic acids such as 
oxalic acid are responsible for the solution of the 
sesquioxides, while numerous workers! consider that 
the free oxides are peptized by the action of humus 
and move as sols. 

It has been found in this laboratory that water 
extracts of the undeoomposed leaves and bark of 
the New Zealand kauri (Agathis qustrahs) and of 
Boote pine needles (Pinus sylvesiris) are capable of 
causing rapid reduction of soluble ferric compounds to 
the extent of some 4-5 mgm. of iron per gram of 
air-dry Soots pine needles. Furthermore, over a 
wide range of pH values (4—7), the extracts are capable 
of causing non-biological solution of relatively large 
amounts of hydrous ferric and alummium oxides. 
Ferrous iron, as determined by aa'-dipyrid yl, accounts 
only for & part of the dissolved iron; but as the 
extracts are still capable of reducing considerably 
more iron than has already been dissolved, it is wmn- 
likely that the difference between the total and the 
dipyridyl-reactive iron represents iron in the fernc 
state. Experiments on the effect of the plant extracts 
on the recovery of ferrous iron by dipyridyl from 
solutions of ferrous sulphate show that complexing 
of the ferrous iron is, in part at least, the cause of 
the discrepancy between the total and the dipyridyl- 
reactive iron. It therefore seems probable that the 
whole of the dissolved ferric oxide is reduced to the 
ferrous state. Continuous aeration of the reaction 
mixture appears to have little or no effect on the 
solution and reduction of ferric oxide. These results 
resemble very closely those previously obtained with, 
anaerobically fermented grase’. l 

It can be seen from these resulte that the peroola-: 
tion of rainwater through undecomposed coniferous 
litter provides all the neceesary conditions for the 
leaching of seequioxides from the surface layers of 
the soil. In view of the capacity of the aqueous 
extracts for reducing ferrio iron, it seems most, 
probable that translocation of the iron takee place in 
the form of a ferrous organic complex. 

C. BLOOMFIELD 


Pedolo Department, 
Rothamsted Torpesimenkal Btetion, i 
Harpenden, Herta. à 
March 10. 
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Relief of Hypoglycæmic Convulsions with 
Butyric Acid 


Tae lower volatile acids, acetic, propionic and 
utyric, have been widely studied in relation to 
itermediary metabolism. Propionic acid is known 
9 be glucogenio, and sodium propionate has been 
yund to relieve severe hypoglycwmic symptoms in 
n adrenalectomized ewe; but sodium acetate was 
rithout effect?. Butyric acid has usually been studied 
1 relation to the metabolism of fat and the pro- 
uction of ketone bodies‘; but there are some 
uggestions that it may also be implicated in carbo- 
ydrate metaboliam'. Moreover, Jarrett, Potter and 
‘sell’ have found that the concentration of blood 
agar and of pyruvio acid was increased after sodium 
utyrate had been injected into the blood-stream of 


heep. 

In view of the possible association of the mete- 
olism of butyric acid with that of carbohydrate, the 
ffect of sodium butyrate administration on an 
nimal in convulsions was studied. 

Exght young merino lambs aged between 1 and 
8 days were fasted for 24 hr. and then given an 
itravenous injection of insulm m the manner em- 
loyed by Comhne et ai. The subsequent hypo- 
lycæmic convulsions were found to be relieved by 
n intrajugular injection of 10 ml. sodium butyrate, 
ontaining 2:5 mM butyric ee neutralized 
o pH 7-0 with sodium hydroxide. Sodium propionate 
2-5 mM propionic acid/kgm.) had & similar effect, 
ut there was no response to sodium acetate (2-5 mM 
cetic acid/kgm.). 

Convulsiona which supervened in two adult ewes 
1i which the splanchnic nerves had been sectioned’ 
rere similarly relieved by 30 ml. of either butyrate 
r propionate but not by acetate. 

nin drd hypoglyommie convulsions ın reb- 
ita were algo relieved by 5 ml. of intravenous sodium 
utyrate (2-5 mM butyric acid/kgm.) and by pro- 
ionate but not by acetate. 

Total reducing sugar in the blood* estimated in 
amples taken prior to the insulin injection, during 
»nvulaion, ten minutes after the injection of 
1e volatile acids, showed that the relief of the oon- 
ulsions was accompanied by & considerable rise in 
lood sugar. 

“Convulsions m lambs ceased immediately after 
he injeotion of butyrate : the coma which super- 
ened for 1-2 min. gradually subeided and within 
-10 min. the animals had regained their feet. An 
pparently normal state was maintained for about 
0-40 min. : the animals then became lethargic and 
fter 50-60 min. in convulsed. This second 
j;nvulmon could be relieved with butyrate and if, 
a recovery, the animals were allowed to suck from 
aoir dams no further convulsions ensued. 

Butyrate, when administered to the .adult ewes, 
owever, relieved hypoglhycsamic convulsions but with 
ea spectacular effect. Acetate was found to be 
effective and propionate gave no more relief than 
utyrate. 

)Rabbita were observed to respond to butyrate 
jection in much the same manner as lambs and 
wes. On some oooanions the coma that followed the 
jection permsted for aa long as 20 min., after which 
16 animals recovered rapidly and began to eat if 
lowed access to food. ip ore canbed from feeding, 
10y became convulsed again 60-90 min. later, and 
nder these conditions were relieved by another 
ection of butyrate. Acetate was again ineffective 
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and propionate did not relieve the symptoms as 
effectively in the rabbits as in the lambs and sheep. 
The concentration of sugar in the bloods of the 
lambs was raised from the low level of 10-15 mgm./100 
ml. to which it fell during the convulsions, to 
mgm./100 ml. ten minutes after tho injection of 
butyrate. Injection of propionate led to a rise of 
only 80-40 mgm./ /100 mL, Whifl wostate produced no 
alteration in the blood-sugar level (meo graph). 
Similar results were obtained with adult sheep 
and rabbits: the butyrate in all cases led to a greater 
increase in blood sugar than the propionate. The 
sugar in the’ blood of rabbits, however, was not 
increased as much as that of the lambs and sheep, 


Blood: sugar curros àf lamb F (aged 
propionate oe buit 


but it remained elevated for a longer iod. 
Sodium propionate is known to be genio and 
therefore might be expected to relieve h ycsemnio 


convulsions : the greater efficiency with which sodrum 
butyrate can also relieve them suggests that butyro 
acid may readily be converted to glucose tn vivo. 
The mechanism of this conversion is obscure. 
B. J. Porras 
Division of Biochemistry 
&nd General Nutrition, 
Commonwealth Scientific and 

Industrial Research Organization, 

University of Adelaide. 

Feb. 27. 

1 Marston, H. BR, Biochem. J, 48, 564 (1946). 
* Philipson, A T., "Ann. Rev. Biochem.”, 17, 705 (1048). 
"Reid, R. I, Aus. J. Agric. Res, & 146 (1951). 


+ Stadie, W O. “smn. Rev. Blochem."', 1%, 219 (1046). 
* Blixenkrone-Moeller, N., £. »Auriei. Chem, 137 137: 08) Buoh- 
anan TAS ee E Biol. Chom., 
*Ji I. G., Potter, B J. and Fisel, O. H., dum. J. Exp. Bio. 
Sol. (In the prem). 


debe M. 8., Titchen, D. A., and Jarrett, I. G. (in preparation) 
t Comltne, R 8. Titehen, D. à., Jarrett, T. G. and Potter, B. J. (In 


‘Shaffer, P. A and Somogyi, M., J. Biol. Chem., 100, 696 (1088). 


, ‘Lipochondria’ and the Golgi Substance 
in Epithelial Cells of the . 
Epididymis 
~ Borg J. R. Baker’ and O. L. Thomas’? have 
expressed the view that ‘lipochondria’ (discrete 
sadanophilic droplets aupravitely stainable with 
methylene blue and neutral red) are tranaformed 
into the classical Golgi network durmg the 
processes of fixation and impregnation with mlver 
and oamic acid techniques. Thomas’ also considers 
that mitochondria are involved in the develop- 
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ment of the 
fixation. 

fn epithelial cella of the duodenum of the mouse 
we have not been able to demonstrate to our com- 
plete satisfaction that the droplets stainable 
vitally with methylene blue and neutral red (‘li 
chondria'!) are identical with the substance stainable 
with sudan black in flred material. The Golgi rone 
in this cell type is surrounded by numerous mito- 
chondria as well as droplets of various sire havmg 
different optical properties, so that for us it was 
impossible to determine scourately which bodies 
actually were withm the Golgi zone and which were 
not. We decided, therefore, to turn to a study of the 
epithelial cells of the head of the epididymis of the 
mouse. These ocells are relatively large compared 
with the epithelial cells of the duodenum and 
possess a large, clearly defined Golgi zane. Mito- 
chondria and droplete are few in number in the 
immediate vicinity of the Golgi zone, and do not 
interfere noticeably with observations on this region 
of the cell. 

We found that in this cell a claasical 
Galgi network with filaments, lamells and vacuoles 
was strikingly demonstrable with phase contrast and 
leas clearly but nevertheless definitely demonstrable 
with the ordinary light microscope ın fresh unstained 
material. (A typical Golgi network may also be seen 
with phase contrast in some of the cells in fresh 
preparations of the semmal vesicles and ventral 
prostate gland of the mouse.) We also found that 
none of the substance of the Golgi zone stains supra- 

i with either methylene blue or neutral red. 
Droplsia in the region between the nuoleus and the 
Golgi rone took up these dyes avidly, but even after 
long intervals, when the nucleus became stained, there 
was still no evidence of staining within the Golgi 
zone. In fact, this rone was the one area of the cell 
which remained completely refractory to stammg 
with these dyes. The strands of the network which 
appeared dark with the phase contrast and light 
microscopes stained diffusely with sudan black in 
fired material. With the Kolatchev—Nassonov 
method these strands were impregnated with reduced 
oamic acid. Comparison of electron micrographs of 
positive and negative images of the Golgi material 
indicated that the substance responmble for the 
reduction of oemio acid (the oamiophilic component) 
is situated in the cytoplasm adjacent to the vacuoles 
and canals of the osmiophobic component. This 
suggests that the oamiophobie component representa 
the negative image of the Golgi substance frequently 
seen in routinely pared and stained specimens, 
and that the oamiophilic component, bemg mtimately 
associated with protein materials in the cytoplasm, 
does not contribute materially to this negative 


classical Golgi network during 


Thu may bo siati hat an tis cedi typo Abe 
Golgi substance is clearly viable in the living cell 
as a definite network, classical in ita form, which so 
far as we were able to determine is not modifled by 
fixation with suitable flxatives. Further, it may be 
stated that in this instance the ‘lipochrondria’ of 
Baker have no structural or obvious chemical rels- 
tionship to the Golgi substance, since by definition 
the ‘lipochondria’ are stamable supravitally with 
methylene blue and neutral red while the Golgi 
substance is not. 

These resulta are le to those of O'Leary* 
who, following the lead of Bensley’, demonstrated 
the negative image of the Golgi substance in hving 
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cella of the isleta of Langerhans of the mouse ar 
determined that in this case also the Golgi substan 
was not stainable supravitally with either methyle 
blue or neutral red. 

We would like to add that we are in agreement wi 
Baker! and Thomas* to the extent that, whenev 
feasible, living tissues should be studied experimen 
ally in preference to fixed tissues, and that, whenev 
possible, studies on fired tissues should be suppl 
mented by studies on living cells: We feel justifi 
in pomtmg out at this juncture, however, that the 
are uncertainties mherent in conclusions drawn fro 
comparisons made between living and fixed oe 
when the size of the structures under investigatit 
in these cells are at the border line of, or beyond, tl 
resolving power of the optical equipment used 
make the comparison. We cannot agree with ei 
Baker or Thomas that studies with the eleo 
microscope have no place in the eluadation 
the enigma of the Golgi substance. Rathe 
we beleve with Beams e£ al.* that every availa 
means of analysis should be used. The resul 
reported above and those reported Lodi ier A a 
to us adequate demonstrations of the e 
of the electron microscope in this area 
investigation. 

The resulta of this study will be reported in det 
elsewhere. 

A. J. DALTON 
Marw D. FELIX 
National Cancer Institute, 
National Institutes of Health, 1 
Betheeds, Maryland. July 23. 
1 Baker, J. R, Naiwre, 163, 1080 (1951). \ 
"Thomas, O. I, Sotenos, 118, 057 (1952) 
* Thomas, O. L, Quart. J. Micro. Sci, 89, 383 (1948). 
‘O'Leary, J. L, Amat, Reo, 48, 27 (1980). 
‘Bensley, R. R, Amer. J. ane 1s 297 (1011). 
rine Td "3 Comp. Nour, 96, $49 (1005). PEE 
. J., Z. f. Xellforsoh., 38, 621 (1962). 
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Nucleic Acid Metabolism during Insect 
Metamorphosis 


Tus transformation of the two nuoleic acida, 
eoxyribonuoleio acid and ribonucleic acid, one 
ito the other has been postulated by Brachet?, 
sing developmg sea urchin embryos as material for 
1e investigation. Ribonucleic acid should be the 
recursor of deoxyribonucleic acid. These results 
ave been questioned by Villee e£ al." and Abrams’, 
mong others, who show that the amount of total 
ucleio acid phosphorus 18 not constant during de- 
elopment. Further, with the aid of phosphorus-32 
nd carbon-14 respectively, these investigators have 
amonstrated that the specific activity of deoxy- 
‘bonucleic acid is much higher, up to fifteen times, 
aan of ribonucleic acid. These resulta indicate 
hat most of the deoxyribonucleic aad should 
rise from an endogenous precursor, which is not 
ibonuoleio acid. 

The insect pups is & closed system in respect of 
ucleic acid metabolem. Moreover, metamorphosis 
ı characterized by & profound histolysis of the larval 
sues and & corresponding histogeneas of the 
n&ginal organs. If there were any mutual inter- 
epandence of the two nucleic acids, this would be 
sen in such an organiam. Therefore, investigations 
rere carried out on the fly Callwphora erythrocephala 
Meig.). As analytical method the phosphate fraction- 
tion devised by Ogur and Rosen‘ was used. The 
'hosphorus determinations were cheaked by spectro- 
hotometric readings at 2500 A. 

As is clear from the graph, there is an obvious 
averse relationship between the amounts of deoxy- 
ibonucleic acid and ribonucleic acid. Naturally 
his does not prove transformation from one acid 
o the other. However, it strongly suggests & mutual 
aterdependence of the two nucleic acids as regards 
heir synthesis. 





Mgm. phosphorus per pupe 





0 50 
Pupal age (%) 


100 


Change tn amount of deoryribonuele!lo acid (DN A), ribonudelo 
acid (PNA) and total nuolelo ands (ENA) during the mota- 
Tnorphosts perxx of Oalhphora 
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There 18 an increase in total content of nucleic 
acid of about 25 per cent up to the pomt when histo- 
genesis is almost finished. The phosphorus used 
seems to arise from the alcohol-soluble fraction. The 
final decrease is prinorpally due to an increased decom- 
position of deoxyribonuoleie acid during lysis of 
nuclei in the abdommal larval fat-body. The increase 
in amount of deoxyribonuoleio acid during histo- 
genems 18 not only concerned with the growth of 
muscles in the thorax (of. Agrell‘). In the abdomen 
also there is an identical increase in deoxyribonucleio 
acid content, in spite of the fact that histogenesis 
processes are only very limited and consequently 
no increase in Feulgen-positive substance can be 
seen in this part of the body. It seems possible that 
deoxyribonucleic acid is synthesized in the cyto- 
plaam of the abdominal fat-body cells in & form 
not detectable by the Feulgen reaction. The large 
cell granules of complex build could be the site of 
this process. The existence of cytoplasmic deoxy- 
ribonucleic acid has recently been shown to be 
probable by Zeuthen*. 

The inverse relationship in the amount of ribonucleic 
acid and deoxyribonucleic acid always shows the 
same course. However, the ratio of the two 18 
remarkably different in different cultures of Calli- 
phora; it vared from about 1:0 down to 0 4 m 
four expermmentel series of pups, all of which gave 
rise to normal imagina! flies. 

Ivan AGRELL 

Zoophysiological Institute, 

University, Lund. 

March 5. 

1 Brachet, J., “Embryologle Chimtque”, 208 (Parts, 1947) 
1 Ville, C. A. Lowens, A., Gordon, aI, Leonard, B., and Rich, A. 
. PkynoL, 33, 93 (1019) 
‘Abrams, R., Exp Cell. Res, &, 235 (1951). 
‘Ogur, M., and Rosen, G, Arch. Biochem., 25, 262 (1950). 
* Agrell, I, Watwre, 164, 1089 (1919). 
*Zeuthen, E, Na/wre, 169, 245 (1062). 


Progesterone in Body Fluids 


A METŁOD has been developed for the assay of 
progesterone by which as httle as 4 ugm. of the 
hormone can be detected. It is based on the technique 
of extraction and partition between organic solvents! 
and subsequent separation and semi-quantitative 
estimation by chromatographic pertition on filter 
paper’. The method has been used for the detection 
and semi-quantitative determination of progesterone 
m biological material. The results are summarized 
as follows. 

Blood withdrawn directly from the ovarian vem 
of ewes contained progesterone in concentrations 
ranging from 0-5 to 2 ugm. per ml. (see table). On 
the other hand, all attempta to detect progesterone 
m perrpheral blood were consistently negatave, both 
in pregnant and non-pregnant anmala, in mare, cow, 
ewe and sow, although the quantities of blood used 
for analysis ranged from 10 to 160 ml.; the blood 
analysed came mostly from the jugular vein (mare, 
cow, ewe and sow), occasionally also from the middle 
uterine and vein (ewe). No progesterone could 
be detected in blood from the caudal vena cava of a 
female rabbit seven days after ovulation. 

In cases where progesterone was detected in blood, 
the residue left after extraction of the hormone was 


analysed for ‘bound’ or conjugated progesterone’. 
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» PROGESTERONE If BLOOD FROM THE OVARIAN VEIN OF EWES : i 
Animals Condition of ewe Condition of ovary Quantity of blood | Progesterone found oonoen xn 
examined (mL) ( gm.) 

1 98 days t 1 Corpus luteum, 81 e0 

1 8 monihs pregnant 2 Corpora lutea 15 8 

1 34 months pregnant 1 Corpus luteum (laft ovary) 35 55 

1 8 days post strom 5 Gran han ee (riihi ) fi 12 

a 15 days post partum Quiesoent 40 nil 

5 

















‘Bound’ progesterone did not exceed 15 per cent of the 
total. Blood samples in which no free p 

was found gave consistently negative resulte when 
analysed for ‘bound’ progesterone. 

The effect of intramuscular injections of progester- 
one on the level of progesterone in blood was studied 
on rabbits. Blood withdrawn from the caudal 
vena cava of & doe 25 min. after an injection of 
-25 mgm. pure hormone (in oil) showed a content of 
0-2 pgm. per ml. No progesterone could be detected 
in rabbit blood 3 hr. and 8 hr. after injection. 

Fluid obtained from Graaflan folholee of a sow 
nearly at ovulation contained 8 pgm. progesterone 
per ml. 

Cow’s follicular fluid near ovulation contained 
3 pgm./ml.; no progesterone was found in develop- 
ing follicles, nor, three and four days after heat, in 
follicles which had failed to ovulate. 

Fluid obtained from ovarian cysts of nine sows 
contained 1-5 ugm. progesterone per ml. 

Luteel tissue from an elephant ovary, which had 
been preserved in formalin for 23 months, contamed 
2 ugm. progesterone per gram. 


D. G. Enaarn 
Sahool of Agriculture, 
Cambridge. 
March 6. 
2 X J. D. 
Butt, B- Moris, P- Horis, O. O. R., and Williams, D. O., 


"Bush, L E., Bwehem.'J., 60, 370 (1082). 
* Hooker, C. W., and Forbes, T. R., Madon., 44, 61 (1040). 


Cell Surface Constituents and Yeast 
Flocculation 


Tue oell wall of Saccharomyces cerevisi holds 
nitrogen-oonteining complex polysaccharides. By a 
gradual extraction method I have obteaned oom- 
pounds which were homogeneous at sedimentation 
analysis and electrophoresis. 

An aqueous suspension of fresh brewer's yeast was 
agitated with & laboratory stirrer for two hours at 
room temperature. A high-molecular mannan was 
thereby extracted, apparently being detached from 
the cell surface by friction. Analyses of the purified 
Mau c i ie ee 
cent phosphorus. The molecular weight was cal- 
culated from sedimentation and diffusion measure- 
mente to be 340,000. The compound was of anodic 
migration in the pH range 3-10. At complete ex- 
traction 0:3 per cent was obtained from dry yeast. 
The substance was called 'oebroean'. 

When the agitation was continued at a temperature 
of 30-45° C. a muoopolysaocharide with higher con- 
tents.of nitrogen and phosphorus was extracted, of 
sie = 8:1 S, and the isoelectric point 5-1. About 
1 per cent from dry yeast was isolated. The substance 
was called ‘mycetin’. 


At sabsequent high-speed agitation in a "Turm 
blender about the same amount of yeast nucleic ac: 
was extracted (sf, 2:55 S). The Load wads 
wero often accompanied by two high-mol carl 
hydrates (8. ~ 13 and 16S, respectively) in mm 
quantities. No cell protems were extracted by 1 
treatment. 

When yeast of 25 per cent dryness was stor 
at 30—40° C. for two days, in the extracel 
solution were found macromolecular carbohydrat 
in considerable amounts (6 per cent from d 
yeast), at nitrogen contenta of 5-7 per cent up 
dry substance. Sedimentation analysis made evide 
four main compounds, of 84, = 2-8, 4-0, 6-5 and 7-2 
respectively, as well as a carbohydrate of ba 
papera, of sfe = 3:68. The latter was isolat 

y precipitation with aloohelic ammonia. It ga 
Ehrhah's reaction’ for glucosamine, and contam 
5 per cent nitrogen. It was of cathodic migration 
the pH interval 4-11. A sedimentation diagra 
for the substance is given in the &ocompanyn 
illustration, 

From top fermentation brewing yeast were obtain: 
the same compounds as from bottom fermentati 
yeast. An easential difference was the extraction 
1-2 per cent proteins on agitation of a top yea 
suspension at 380-45°0., which was not observ 
with bottom yeast. 

Electrophoretical investigations upon isolated oe 
wall constituents made evident compounds of pomtr 
as well as negative charge. The flocculation mec 
anism is essentially explainable by the mutu 


attraction of EPODA charged groups on : 
surfaces of t cells, whereby large . 








6 65 70 X 
Sedimentation diagram for the basio compound extracted from 
the coall wall 
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rlomerations are rapidly modified. A coating 
ih protems hmders the flocculation of top yeast, 
eas the pH of the medium is lower than their 
alectric point, and favours adherence to carbon 
mide bubbles during fermentation, by which the 
et rigee. 
The investigations were carried out at the 
titute of Physical Chemistry, University of 
psala, during 1948-51, with financial assistance 
m A. B. Stockholms Bryggerier, Stockholm. 
tailed resulta will be published elsewhere. 
Wop. LINDQUIST 

andsbergsgatan 0.4, 
Uppsala, Sweden. 

June 11. 


Blosynthesis of Vitamin C and a New 
Precursor 


IExo&m sugars end sugar acids have long been 
»wn to be concerned in the biosyntheam of vitamin 
3, and ıt was also reported by Nath e£ al.‘ that 
xction of acetoacetate causes an immediate rise 
ood sugar in the rabbit and accelerates the bio- 
thesis of vitamin C in the animal system; al- 
ugh & higher dose of 180 mgm./kgm. causes about 
cent decrease in vitamin C m the blood of 
ita m half an hour, an increase to the extent of 
per oent 1s observed in rata under identical con- 
ons, thus indicating the enormous capacity af 
3 for the biosyntheais of vitamin O in their bodies, 
. showing at the same time the posmbility of 
to&oetate being concerned in the process too. 
Vith the view of gammg some inaight into the mech- 
mm, glucose and acetoacetate (sodium salt), both 
arately and combined, were added to the medrum 
1 for germination of a legume—green gram 
aseolus mungo). The seeds were first soaked in 
w-cistiled water for about three hours prior to 
ping them in the presence of various aqueous 
ia containing these different substances at pH 7:4. 
each experiment, 500 seeds were taken and 
sted in such a way that each group had almoet 
al weight. 
ecause glucose has been found to condense with 
o&cetate in vitro’ to give mse to a product— 
tra hydroxy butyl 5-methyl 4-carbethoxy furan 
the structure of which resembles to a great 
mt that of ascorbic acid (II), and because both 
constituenta of (I) were found to be concerned 
he biosynthesis of (II), it was also decided to 
ly ite effect in the prooee of biosynthesis of 
min C. ‘This condensation product (I) was 
vared according to the method of West*, with 
it modrfloation, as follows. 
9X) gm. of glucose finely powdered was mixed 
oughly with 100 gm. of fased zine chloride; this 
ture was then introduced m & round-bottomed 
‘ox’ flask, which was immersed 1n boiling water, 
50 gm. of ethyl acetoacetate and 50 c.o. of 
lute alcohol were added. The mixture was then 
rously starred continuously until a heavy yellow 
p was obtained, approximately in about 25 min. 
ing this period of reaction, absolute alcohol (50 
was again added for the second time. The syrupy 
3 was then poured into about 150 o.c. of water 
kept overnight in the refrigerator, when fine 
ening needle-shaped crystals of the condensation 
lust of glucose and acetoacetate were found to 
) separated out. The crystals were then separated 
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from the mother liquor and washed repeatedly with 
1ce-oold water. The substance was freed from adhoring 
glucose and other impurities by repeated orystalliza- 
tion from hot water. The yield was about 25 gm. 
The substance melts sharply at 153° C. (corrected) 
and [a], as found by West’, is — 19-00° in wator. 

In order to prevent the ascorbic acid formed from 
being auto-oxidized during the process of germina- 
tion, potassium meta-bisulphite, concentration 300 
p.p.m., was added to all the different media, as rocom- 
mended by Kendrick and Downer’. After the 
specified periods of germination in the dark, 100 seeds 
were removed from the dish, the testa removed and 
extracted repeatedly (thrice) with mete-phosphorio 
(3 per cent)-acetic acid (8 per cent) mixture, and 
vitamin O estunated according to the modified titri- 
metric method of Beasey®. 

All the experiments were repeated three tumes, and 
their average values, obtained with each type of 
substance in the germinating media after 24, 48, 72 
and 96 hr., respectively, are shown graphically in 
the . The mean deviation in no case excooded 
+ 0-18 up to 72 hr. This experiment was repeated 
several times, and the direct method of Roe and 
Kuether!* (that is, by coupling the dehydroascorbie 
acid, formed by oxidation, with 2-4 dinitro phenyl 
hydrazme), which 18 much more speorflo for vitamin C, 
was used. Almost amnilar resulta were obtained by 


. OH, 
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0 24 48 72 00 
Time (hr ) 

ot su ( quani on the 

amount af vitamin O formed d d Gon o 100 peat 
) XL) Mee M cenis (sodium salb):( mgm. per 100 seeds); 
2) glucose (100. mgmi:) and ieri e n per 
00 seeds; (3) à PE Ue (100 mgm. per 00 seeds); 

(5) condensation prod ot of glucose aia. (162 mgm. 
per 100 seeds): Pa) ensa Lion uot at KlüoONe aná and 
acotoacstate (5 mem per I per 100 seeds 55) condensation product 


acetoacetate (25 mgm. per 100 seeds) 
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this method also, thus confirming that the substance 

- responsible for the decolorization of the indophenol 
dye in Bessey’s method is nothing else but the 
ascorbio acid. 

It is quite evident from the graph that, although 
glucose alone (100 mgm. per 100 seeds) has but alight 
effect in increasing the concentration of vitamin C, 
sodium acetoacetate alone (eqummoleoular quantity) 
decreases the same conmderably, while a combination 
of the two in equimolecular proportion shows sudden 
&ooeleration after 48 hr.-; and it is interesting to note 
that the freshly prepared crystalline condensation 

product (I) shows gradual increase in the quantity of 
MueninCorm fant tie very Borman, and the result 
after 96 hr. is more than 100 per cent higher than 
that with glucose alone, thus showing the possibility 
of ite playing the part of a precursor of ascorbic acid 
and of domg away with the posmbility of acting as 
a catalyst only. 

It is worth noting also that even & very low con- 
centration of the condensation product (5 mgm. 

100 seeds) is much more effective than a much 
concentration of glucose (100 mgm. per 100 seeds), 
and the result with 25 mgm. per 100 seeds is as high 
as with 152 mgm. after 96 hr. 

A sudden rise in vitamin C in case of glucose plus 
acetoacetate after 48 hr. may also be the result of 
formation of the condensation product through 
énzymatio processes during the course of germination. 

Further details will be published elsewhere. 

M. C. Nata 

R. P. Onrrara 

BHAVANI BELAVADY 
` Department of Biochemistry, 


University, 

Nagpur 

Feb. 28 
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Permeability of Yolk of the Hen's Egg 

to Bromine-82 

To investigate the resistance to diffusion between 
the two phases of the egg, the 34-hr. isotope of bromine 
(Br) as bromide was injected into the white in 
many eggs and ita penetration into the yolk measured 
after various periods of time. About 5 ml. of the 
white of the egg to be injected was mixed with $ ml. 
of the radioactive bromide in isotonic solution, and 
injected as uniformly as le throughout that 
remaining in the shell. egg was mainteined 
during the experimental period at 1? O., and, at its 
conclusion, frozen. in a mixture of ether ‘and dry ice. 
The yolk and white could then be separated cleanly 
with & aharp blow, and were conveniently diluted 
and their activities measured with a Geiger-Muller 
counter dipping into the liquids. 

While the white was frozen, it was possible to 
scrape ita entire inner surface, to collect the scrapings, 
and to analyse them separately. This showed. that 
the activity of the layer in contact with the yolk 
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was half that in the mam mas of the white aft 
5-10 min., and that after 1 hr. there were no long 
t differences. 

The rate of entry of the bromine-82 into the yc 
was found to be constant between 5 and 200 h 
the longest i tal time which was practicab 
when the activity reached, in the mean, 2-5 per oe 
of that m the white. This suggested that the paneta 
tion was across a single resistant barrier gurroundi 
the yolk. That this was not the only obstacle w 
made evident when the distribution of the per 
tratmg material within the yolk was studied. T 
superficial layer of the frozen yolk was sliced c 
woighed, and analysed separately, and it was fou 
that, even after 100 hr., one-third of the bromine- 
remained in the outermost 0:4 gm., correspond 
to a thickness of about 0-1 mm. It is clear tł 
after having pessed the external reastant barrier, t 
-ion still encounters an obstacle to ita penetration in 
the yolk, and one is led to postulate a second barr. 
some tenths of a millimetre below the first; it is 
be presumed that this system of spaced-out barri: 
would be repeated towards the centre of the yolk. 

Before the fifth hour, the amount of bromine- 
found in the yolk is greater. than that expected frc 
the constant rate of entry found later. This exc 
of bromine-82 relative to ita concentration in t 
layer of white in contact with the yolk, 1s markec 
lower in the shortest experimental times, suggesti 
that it ia not due to contamination of the yolk 
the white during or after freexing, but rather 
the penetration of the ion into an outer layer 
yolk before the first resistant barrier ıs reache 
As the viteline membrane in the frozen egg : 
variably remained attached to the white, it wot 
seem that this cannot be the resistant barrier 
question. 

A full account of the work will appear elsewhere. 

D. M. MaunIOE* 
A. FIDANTA 
Institute of General Physiology, 
University, Rome. 

: May 8. 

nee : Instttute of Ophthalmology, Judd Stn 
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Single-spore Cultures of Heterothallic | 

Saccharomyces cerevisim which mate witi 

both the Tester Stralns 

Lindegren and Lindegren! observed that rs 

cultures produce abundant copulati 
tubes when the culture reaches full growth, and th 
the cells from these cultures oan conjugate with t 
cells of any other culture irrespective of its bei 
(+) or (—). They regarded this as a loss of d 
eruminatory power due to & mutation of the ga 
producing copulation tubes. 

Durmg an mvestigation of the mating System 
Danish baking yeast, Saccharomyces corevisias, thi 
such ‘highly fertile’ cultures were found. Each 
them showed the formation of copulation tubes wi 
both the tester strains. When original cultures we 
examined, abundant copulation tubes and zygoi 
were seen in each of them. 

It was decided to isolate single cells and gr 
single-cell progenies, in order to see whether ea 
cell belongmg to these ‘highly fertile’ cultures h 
lost the power of discrimination and could mate wi 
both the tester strains or not. Five cels with copa 
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a tubes and mx ordinary vegetative cells were 
ated from one of these cultures. Single-cell 
tures were grown from them and tested for their 
ing capaci-y. As seen from the table, out of 
3 oells with copulation tubes, four gave a (+) 








ting reaction and one a (—) reaction; likewise, 
the six etetive cells, one gave a (+) mating 
ction and five a (—) reaction. 
Nature Ko of No of single No. of singlo 
of celis cells | oalls showing a (+) | cells showing a (—) 
maleated isolated mating reaction mating reaction 
xs with 
Are 

1 1 
ih 6 1 6 








Che facta that each of the single-cell progenies 
m the single-spore culture gives mating reaction 
h only one of the two tester strains, and that 
gones from some cells prove to be (+) and from 
ars (—), show that the mating responses of these 
cks with both the tester strains were due, not to 
3 of mating discrimination, but to the creation of 
ls of opposite mating type within the culture 
ough mutation". The simultaneous existence of 
ih types of cells in the culture resulta in the pro- 
stion of copulation tubes and zygotes in these 
cks; and when they are tested with the tester 
ains, (+) cells ın the culture produce copulation 
» 8 on crossing with (—), and (—) cells on crossing 
ih (+). ‘This explanation seems more plausible 
m to assume the samo cell on differont occasions 
l respond to both as a result of loss of discrim- 
tory power. 


Department of Botany, 


Univermty of Dacca, 
Pakistan. 


M. Anuap 


ru P O. C., and Lindegren, G, Amm. Alo Bot. Garden, 3l, 
203 (1044). 


unad, ML, Ph.D. thesis, Cambridge Untverslty (1018), Annals 
of Botan y (1n the press). 


?Edmond About and the Technique of 
Freezing and Drying Tissues 

[gm procedure of freezmg and drying tissues for 
» purposes of histology is commonly known as 
» Altmann or Altmann—Gersh method. Altmann 
bhahed his method in 18901, and Gersh, in 1932 3, 
scribed fundamental improvemente in the teoh- 
tue. It is curious that in 1802 the basic principles 
the method were described ın “L'homme & l'oreille 
&óo", & scientific romance by Edmond About, an 
glish translation of-which waa available in 1867. 
About describes how the frozen body of a French 
soner was carefully dehydrated tn vacuo over 
phuric acid and calcium chlomde and preserved 
& German man of science during the Napoleonic 
ars. The technical detail given by About is very 
sible; he describes how the quality of the 
ezing was checked by observing the perfect 
servation of the red blood oells. This is a test 
it I personally used before reading the book. 

: have not been able to discover any information 
to the extent of About’s scientific traming, and 
7 suggestions as to the source of his ideas can 
only speculation. The discovery of the technique 
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of frozen sectioning is given by Mann? as 1842, and 
it 18 possible that About knew of this technique 
and improved on it for his story. It is also poamble 
that he was elaborating the legends of bodies being 
recovered from glaciers. 

It is a pleasmg speculation to suggest that a 
German histologist may possibly have obtained tho 
idea for a fundamental technique from reading a 
scientific romance. 

I am indebted to Dr. Henr Firket for bringing 
the book to my notice. 


Zoology Department, 
King’s College, 
London, W.C.2. 
July 30. 
Altmann, Ea, Geese und ihre Bexlehungen ru 
‘Gerth, T, Amat Hec, 53, 309 (1032). 
? Mann, G, “Physlologioal Histology'' (Oxford, 1902). 


L. Q. E. BEIL 


Terminology Sees to Computing 
achines 


May I suggest that a protest is overdue against 
the anthropomorphic character of the terminology 
that 1s being applied to electronio digital computors ? 
To the layman the use of such a termmology scems 
to ascribe human or near-human properties to these 
machines. Not only is it undesirable to use such 
terms, but also it is quite unnecessary, as alternative 
engineering terms are well established. 

Those who describe electronic digital computors 
often use the term ‘instruction’, for example, when 
speaking of what is done to the machine by the 
operator. The word ‘ ' has even crept in. 
In engineering, the worda ‘setting’ or ‘adjustment’ 
have exactly the same meaning. Why not use them ? 
Numbers associated with these devices are given the 
name ‘information’ where the established term is 
‘readings’. Enthusiasts for electronic digital com- 
putors speak of the ‘memory’ of these machines ; 
engineers would, instead, speak of ‘records’ or ‘storos’. 
For the symbols that represent numbers in the 
mechanism, again. these enthusiasts have introduced 
the term ‘machine language’ where an engineer would 
say ‘code’. Perhaps worst of all, a predetermined 
sequence of events m a digital electronic computor 
has been spoken of as a ‘decision’ of the machine. 

Biologists and other men of science are careful to 
warn against anthropomorphic interpretations of 
animal behaviour. They avoid the word ‘decision’ 
when spealing of animals lest ıt convey to the lay 
public the lon that the animal’s powers of 
volition le those nghtly or wrongly assumed 
when the word i8 applied to human affairs. They 
are right, for many fallacies are rooted in anthropo- 
morphic habite of thought. Is it wise, then, to 
encourage the lay public to believe that electronic 
digital computors possess rudimentary powers of 
scholarship, reasoning and volition, and that they 
may be thought about m a way that would be 
deprecated if applied to lower animals? ‘hero 1s 
abundant evidence that, aided by the new unfortunate 
terminology, such & notion 1s being spread. Hence 
this protest. 

REGINALD O. KAPP 
" Gardole", 
Stanhope Road, 
Croydon, Surrey. 
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A aetna October | 


(at the Ohom Ruriington H Pilooadily, Tondon Y. 

a couse, 1), 
at 7 p.m. ETT NUS ) 
Barris Boorerr (jotnt meetmg with the TELE- 
vox RBoamry, at the Gauront-Britush Theat Fim Houre, 


Wardour Street, London, W.1), at 7.15 p m.— 
“The Viewing of Movmg Pictures (Film and 


Wednesday, October |—Saturday, October 4 


INTERNATIONKAL UNION OF NUTRITIONAL ree (at 
Switzerland).—Sym: on ‘Present Problems iir] 


R Wright : 


Thursday, October 2 


ASLIB, NORTHERN BRAWGH (m the Council Chamber, Guildhall, 
Kingston-upon-Hull), at 11 am —Conferenoe. 
ROYAL AERONAUTICAL Socurry (at the Institution of M 


Engineers, ag ped: Gate, eterni E 1o 


London, 8.W.1), at 6 

m. 
orthiness it Operation"? 
(Eighth British Commonwealth and Emptre Lecture). 
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ANBOCLATIOX OF APPLIED BIOLodIams (m the Mining Lecture 
College of Science and Technolcgy Prince Consort 
Road, TBA Tat 1 am —Papers on ‘Forestry Problems”. 


APPOINTMENTS VACANT 


APPLIGATIONB are invited for the following appointments on or 
before the dates mentioned : 

BorewTIFIO OFFICNR and an AFÉISTANT EXPREDORKTAL OFFICER— 
1 The Boortait, Tho Hannah Dairy Research Institute, Kirkhill, Ayr 


6). 
IN THE DEPARTMENT OF GEOGRAPHY (know 
of cartography is desirable Registrar, Queen Mary College, 
End Road, Bl ( 7). 
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proven i 
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T RXSRAROH—The Director 
Toxiber Manuiacturem? Wesoareh 
Surrey (October 27). 
D M ast Aaa Crith en honours 
LECTURER IN 


ARBINTANT Marumesrica at the University College 
af the West The Secretary, 
lay ea ale eee W.0.1 
She dossier Tolar Gaiverniy.Counal Jor 
of epee mga pore—The D Tater: Deu Benge Sor 
cation m the Colonies, Bquare, London, W. 


of Untvemitios 
London, W.0.1 (Octobar 31). 
MATHEMATIOS AWD 


of 
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AN AUSTRALIAN ACADEMY OF 
SCIENCE 


N 1951 the Australan National University organ- 

ized a seminar on ‘‘Science in Australia" as part 
of the jubilee celebrations of the Federation of the 
Australian States. This gathering, generally repro- 
sentative of Australian science, was aided greatly 
in its discussions by the presence of Sir Edward 
Mellanby, from Great Britain, and of Dr. J. B. 
Conant, president of Harvard University. Scientific 
activity in Australia was reviewed in an endeavour 
to find how best it should. develop in the future. It 
had became clear that in & country of such large 
size; with a scattered scientific community, where 
responsibility for scientiflo work is divided between 
the universities and institutions of the various States, 
on one hand, and those of the Commonwealth 
Government on the other, it is extremely difficult to 
preserve unity and to ensure that achievement is 
recognized and fostered. The relative isolation of 
Australian scientista, not only fram scientists abroad, 
but also from their colleagues within Australia, is & 
major hardship. Much has been achieved and science 
has made a great contribution to the welfare of 
Australia; but it is felt that the development af an 
integrated scientiflo community will stimulate greater 
progress. For these reasons the proposal by Prof. 
M. L. Oliphant that actrve steps be taken to found 
an Australian Academy of Sciences received strong 
support. 

The idee of a national scientific body in Australia 
is not new. Several attempts have bean mado in the 
past to establish an institution to encourage the 
pursuit of natural knowledge as do the Royal Society 
in Great Britain and the various national academies 
of science m Europe and America. These attempts 
were frustrated by the time and expense involved in 
bringing even a amall number of men of science 
together for regular moetings in the days before air 
travel virtually eliminated tine consumed in move- 
ment about Australia, or a rapidly growing public 
appreciation of science, and the part played by 
science in the development of the country, made it 
easier to obtain financial support for scientific 
activities. Inter-State jealousies, and the fear by the 
States of encroachment by the Commonwealth upon 
their rights and privileges, added to the difficulties 
encountered. 

The only effective scientific body which covered 
the continent was the Australian and New Zealand 
Association for the Advancement of Science 
(A.N.Z.A.A.B.), closely resembling the British Asso- 
ciation in the United Kingdom. The periodic meetings 
of the Association became the natural means of 
personal contact between scientists. The sectional 
seasions became serious scientific discussions, and 
the habit grew of holding meetings and congresses 
of scientific societies during the gatherings of 
A.N.Z.A.A.B. It was natural, therefore, that the 
endeavour after the Firsb World War to form 
international scientific bodies should result m 
the formation of a National Research Council 
(A.N.R.O.), at first as an independent body, but 
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later composed of the Australian Fellows of 
AN.ZAA.S. 

Within the limrtations imposed by lack of funds 
and its diffuse membership, A.N.R.O. has done & 
great deal for Australian science. In particular, it 
has fostered national and international congresses, 
encouraged the pursuit of anthropology, urged the 
development within the universities and government 
institutions of necessary scientific activities, and has 
given advice to State and Cammonwealth govern- 
ments upon matters affecting research and teaching 
in science. Ite members have been informed of ite 
activities through the publication of the Australian 
Journal of Sotence ; it haa established and maintained 
responsibility for the anthropological journal Oceania, 
and more recently has collaborated with the Common- 
wealth Scientific and Industrial Research Organization 
in the general supervision of the Australian Journal 
of Sctentific Research. However, because of its very 
restricted resources, the A.N.R.C. has been entirely 
dependent upon a few devoted officers in Sydney and 
Melbourne, between which cities the Executive 
Council has alternated every few years ; members of 
this Council from other States have been unable to 
attend ria meetings and have had to nominate 
proxies, while lack of contact between the ordinary 
members has led to growing apathy on the part of 
the majority. 

For these and other reasons, including the relation- 
ahip with A.N.Z.A.A.8., it beoame the general feeling 
of members that there was little prospect of reforming 
A.N.R.C. from within so that it could discharge 
eifectively the functions of a national boag repre- 
sentative of science in Australia. 

Dr. D. F. Martyn and Prof. M. L. Oliphant decided 
to make a fresh approach to the problem by inviting 
the Fellows of the Royal Society resident in Australia 
to became the foundation members of a new organ- 
ization. This group of thirteen chose eleven other 
Australian ecientista, who it was unanimously agreed 
should be potential members ofan Academy, to sit with 
them as founders of the new body. The A.N.R.C. 
was kept fully informed at all stages of the discusmons, 
and joint meetings with its Executive Committee 
were held in Sydney and in Canberra. At the annual 
meeting of A.N.R.O. on August 19, unanimous 
approval was given to the proposals for an Academy, 
and it was decided that when in active operation ıt will 
take over the present functions and responsibilities of 
A.N.R.C. It is a tribute to the spirit of Australian 
science that, in the common cause, some 150 scientists 
should, by this action, have withdrawn voluntarily 
fram immediate participation in the government of 
the prmoipal scientific society in the country. 

At an early stage in tbe discussions representatives 
of the embryonic Academy were received by the 
Prime Minister, who expreased keen interest in the 
proposed institution and said that his Government 
would give sympathetic consideration and support to 
& national body which was adequately representative 
of Australian science and which had ensured that it 
would maintain high standards. 

The task before the foundation group of the 
Academy is now to draw up & constitution, statutes 
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and rules and to apply for a Royal Charter. Th 
Cammonwealth Solicrtor-General and his Office hav 
agreed to give guidance upon procedures. 

Since the pursuit of science is now & major activit 
in & developing Australia, it is probable that th 
Fellows of the Academy will number eighty in th 
course of time. This would be approximately th 
same proportion, on & population basis, as th 
Fellowship of the Royal Society in Great Britair 
However, it is not anticipated that the number c 
Fellows in the early years will rise rapidly abov 
about fifty. 

In order that the wide representation of scientifl 
men provided by A.N.R.C. should not be destroyed 
and to foster regional interest in the Academy, it i 
contemplated that a number of regional committee 
will be established consisting of Fellows of th 
Academy resident in a region together with a numbe 
of local scientists who are not Fellows. These regions 
committeos will have no part in the government c 
the Academy, but will advise the parent body upo 
the scientific problems and needs of the widel 
dispersed parts of the continent. 

The headquarters of the Academy will be m th 
Federal Capital, Canberra, where it is hoped tha 
suitable accommodation will be provided. Th 
government of the Academy will be modelled upa 
that of the Royal Society, with modifications to su 
Australian conditions. 

The foundation group of the new body oonsista c 
the following Fellows of the Royal Society: 8i 
Douglas Mawson, Antarctic explorer and profeso 
of geology in the University of Adelaide; Sir Davi 
Rivett, formerly chairman and chief executive office 
of C.8.LR.O. and formerly professor of chemistry r 
the University of Melbourne ; Bir Macfarlane Burnei 
director of the Walter and Eliza Hall Institute c 
Medical Research in Melbourne; Prof. J. C. Ecole 
profeasor of physiology in the John Curtin School c 
Medical Research, Australian National University 
Prof. O. Tiegs, profeasor of zoology in the Universit 
of Melbourne; H. R. Marston, chief of the Divisio: 
of Nutrition and General Biochemistry, C.8.LR.O. 
Adelaide; Prof. T. G. Room, professor of math 
matios (pure), University of Sydney; Dr. D. E 
Martyn, chief scientist of the Radio Research Boarc 
Canberra ; Prof. J. A. Prescott, director of the Wait 
Agricultural Institute, Adelaide, and professor a 
agrioultural chemistry in the University of Adelaide 
Prof. K. E. Bullen, profeasor of mathematics (applied; 
University of Sydney; Prof. D. G. Catcheside, prc 
fessor of genetics in the University of Adelaid 
(Waite Institute); Dr. R. Lemberg, Institut 
of Medical Research, Royal North Shore Hospita 
Sydney ; and Prof. M. L. Oliphant, director of th 
Research School of Physical Sciences, Australia 
National University ; together with the following 
Prof. R. v. d. R. Woolley, Commonwealth astronome 
and professor of astronomy in the Australian Nationa 
University, Commonwealth Observatory, Canberra 
J. Pawsey, assistant chief of the Division of Radio 
physics, O.B.L R.O., Sydney ; Prof. R. J. W. LeFevre 
professor of chemistry, University of Sydney ; Prof 
S. Sunderland, professor of anatomy in the University 
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"Melbourne; I. Clunieg-Rvoee, chairman of O.8.L.R.O., 
elbourne; Prof. T. M. Cherry, professor of mathe- 
atioa, University of Melbourne ; Prof. L. G. Huxley. 
rofessor of physica in the University of Adelaide : 
rof. E. 8. Hills, profeasor of geology in the University 
'Melbourne; A. J. Nicholson, chief of the Division 
> Entomology, O.8.LR.O., Canberra; Prof. L. H. 
‘artin, professor of physics in the University of 
‘elbourne; with Prof. H. K. Ward, chairman of 
.N.R.C., as an observer. Dr. D. F. Martyn is acting 
3 secretary pro tem. 


No 4327 


THE AMERICAN FARMER AND 
HIS WOODLANDS 


orestry In Farm Management 

y R. H. Westveld and the late Ralph H. Peck. 
econd edition, revised by R. H. Westveld. Pp. 
i--340. (New York: John Wiley and Sons, 
1c.; London: Chapman and Hall, Ltd., 1951.) 
0s. net. : 


LTHOUGH I have not had the good fortune to 
visit the United States and ita forest areas, I 

xl that an intimate knowledge of American forestry 
ractioe is not necessary in order to recognize the 
ierita pf this admirable book. If there was a British 
ermon (and how valuable it would be), it could well 
e renamed ‘Forestry in Estate Management", since 
1is book would appear to have more in common with 
stato forestry in Great Britain than with farm 
‘oodlands as we know them over here. 

Judging from the advice offered to American 
aders, it would seam that there are many aspects 
f private woodland, management which are common 
both countries. The effect of the Second World 
Var, the need for efficient utilization, the absorption 
f certain typea of woodland produce (such as fencing 
aterial) by the grower on his own pro , the 
hristmas tree market, and the need for proper 
»»rds and accounting, are only a few examples. 
The first chapter deals with the relationship 
8 agriculture and forestry, the contribution 
ich forestry can make to food production, and the 
ason why forestry fails to do Bo in same cased. The 

quoted are, of course, in reapect of the United 
tates. The next two chapters are concerned with 
‘hat may be described as the elements of forestry, 
he choice of species, site requirements, how a tree 
rows, even-aged and uneven-aged woods, and 
ensity and methods of propagation, being some of 
he points which are considered. 

The problem of damage by natural and artificial 
&useg, and the steps to be taken in combating them, 


re covered by parts of the third and fourth tara. 
‘he greater portion of the fourth chapter , 
owever, with forest management. Under this 


wading, particular attention 18 directed to the need 
or improving immature and partially stocked areas ; 
oth these matters are often the concern of foresters 
n Creat Britain to-day. Thinning and pruning are 
dso considered in this chapter. lt is interesting to 
‘beerve that, although natural regeneration and 
selection cutting’, ' ection cutting’ and 
ihelterwood cutting’ are dealt with, no reference is 
aade to sylvicultural systema as such. Doubtless the 
authors thought that it was unneoeesary for their 
eadors to delve too deeply into these matters. 
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Chapter 5 is devoted to planting and refers, inter 
alia, to planting compared to direct seeding, to pure 
and mired stands, to the choice of young stock and 
to spacing. On the subject of methods of planting 1t 
is interesting to see that the method known m Britain 
as ‘pit-planting’ is referred to as 'hole-planting', and 
*noteh-planting' as 'slit-planting'. The remarks on 
planting machines are particularly interesting, since 
this equipment bas not yet appeared in Britain 
to any general axtent. The type described has a 
planting capacity of approximately ten thousand 
trees per eight-hour day with a crew of two. If 4 
man plants by hand 500-700 trees per day under 
‘average’ conditions, a planting machine will show 
an eight- or nine-fold increase, which is & very 
substantial amount. The cost of the machines varies 
from 200 to 750 dollars (approximately £70-250). As 
regards planting costa, a formula for ascertaining 
these is given, and it is added that costa vary from 
6 to 30 dollars per acre (£2-10) including the trees. 
Even allowing for wide spacing, cheap trees, and 
without rabbit netting, such as we have to erect in 
Britain, these figures seem very low. Without netting, 
costa in Britain are seldom lees than £25 per aoro, 
and with netting may well be £40 per acre for amall 
areas. ` 
. The following four chapters deal with measurement 
and utilization, including fellmg and extraction, 
marketing, conversion and preservation. Chapter 11 
covers three special forest produota : Christmas trees, 
rosin and tine (known in the United States as 
‘naval stores’), and maple sugar. This is followed by 
& chapter on the preservation of wild-life in forestry. 
Finally, two chapters are added covering ‘forest 
plans’ and records, and State aid to woodland owners. 
There are eight valuable appendixes on various 
subjecta. 

The book is well illustrated, with some excellent 
line drawings ; but the quality of the photographs is 
not up to the standard one would expect. The text 
includes adequate headings, and ıs well tabulated. 
This book should be of great value in the United 
States, and is bound to be of much interest to anyone 
in Britain who wishes to increase and broaden his 
knowledge of forestry. N. D. G. JAMES 


A STUDY IN CULTURE 
CONTACT 


From Black to White In South. Australla 
By Ronald and Catherine Berndt. Pp. 3134-5 plates. 
(Melbourne: F. W. Cheshire Pty., Ltd. ; London: 
Angus and Robertson, Ltd., 1951.) 37s. 6d. 


WZ few exceptions, the effecta of European 
domination on any of the simpler native 
societies are fairly predictable—a period of mutual 
hostility, distrust and misunderstanding, the break- 
down of the traditions, ties and sanctions that held 
the indigenous culture together, a further period of 
‘drifting’ and general social maladjustment, and, 
finally, the very gradual absorption of the sub- 
ordinate people into the lower strata of European 
society. Depending mainly on the cultures involved, 
this process may be accomplished with varying 
degrees of difficulty; but the history of Colonial 
development shows that it never has been, and 
perhaps never can be, entirely painleas for the native 
peoples concerned. 
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In Australia, the diffculty experianced by the 
Aborigines in making the required transition was 
intensifled by three factors. First, ther small num- 
bers ; it has been estimated that the Aboriginal 
population has never been large, probably at no time 
exceeding half a million, scattered over the entire 
continent and living in small groupe which were not 
&ocustomed to act m any o i unity. Second, 
although their religious and social structure was 
highly complex, technologically these people were 
among the most backward known. Finally, besides 
being, by European standards, physically unpre- 
possessing, the Aborigines had an outlook and 
ideology which was, to the first settlers, foreign and 

` ‘barbarous’ beyond any hope of understanding. The 
effect of these factors was that the Aborigmea were 
able to offer no resistance to European settlement, 
which might have given them a ‘breathing-space’, 
however temporary; their absence of technology 
inspired the Europeans with & supreme and lasting 
contempt for their ‘primitiveneas’, an attitude 
reflected in subsequent dealings with them; and, 
finally, the complexity and uniqueness of their social 
system not only made native adaptation to the now 
order excessively difficult, but also nullified moet 
attempts at compromise made by the new-comers, 
so that humane intentions were often changed to 
bewilderment. 

In their treatment of this problem, Mr. and Mrs. 
Berndt have restricted therr discussion to South 
Australia, where they have selected four areas which 
typify four successive stages of the general Australian 
contact situation. 

The first, Ooldea, is an ‘outback’ area. The natives 
of thia district still retain, in modifled form, much of 
their old nomadic tribal life, although they are 
becoming increasingly dependent on 'hand-oute' of 
government rations. The mam source of contact 
here, however, is the United Aborigines’ Mission, 
whose activities attract some extremely caustic 
critiasm. With an earnest natveté and a sense of 
values it were kindest to describe as ‘misplaced’; 
this body has made it & deliberate policy to condemn 
every aspect of native life, and, more serioualy, to 
alienate, by every means in rta power, the children 
under 1t8 control from their families and their tribal 

und. In return, it offers the Word ; that the 
Word might Iteelf have meaning only in a particular 
cultural context does not seam to have occurred to 
them. The result of this disruptive policy is that the 
products of this Miseion's training are left in & sort 
of cultural hiatus, severed from their traditional 


developed area, but without miasion influence. Here 
we see the process of acculturation beginning to take 
effect. The natives fall mto three fairly distinct 
groups: labourers living in a id camp outside 
the town, disliked and despised the Europeans ; 
those livmg in the town (mainly women married to 
non-Aboriginal husbands) who form an amorphous 
section with no affiliations to either cultural group ; 
and (the smallest section) women married to respected 
members of the town who enjoy an uneasy acceptance 
by the white community. 

The third area carries the proceas a step further. 
The native population here is almost entirely mixed- 
blood and has attamed the general living standard 
of ‘poor whites’. The men are casual labourers, the 
women mostly prostitutes, and only traces survive of 
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the old culture. The gradual infiltration to highe 
social levels continues. 

In the fourth area, the city of Adelaide, accu 
turation is almost complete. Most of the people ai 
scattered through a large slum area where they liv 
on equal terms with their white neighbours. 

The authors’ treatment of this theme, while exoe 
lent Bo far as it goes, seems moet surtable for the la 
reader. The anthropologist who has not specialize 
in this area would like to know, for example, mor 
about the nature of the native’a ties to his ‘ow 
country’ and why separation from 1t means degene: 
ation and collapse; and more precise details of th 
modifications in the kinship structure, which, th 
authors inform us, is one of the last featurea of th 
old culture to survive. The book is a fairly eque. 
account of a situation, but the characters of th 
protagonista, which give the oonflict ita specifi 
flavour, are insufficiently analysed. 

The book is nicely presented, but contains a numbe 
of misprints, includmg two in section-heading 
(contente and p. 125)—regretteble careleaanee 
in a book published at this price. D'Anov RYAN 


FOOD FOR THE URBAN MASSES 


Townsman’s Food 


By Dr. Magnus Pyke. Pp. 212. (London: Ttrnstil 
Pre, Ltd., 1952.) 15s. net. 


HIS is a readable little book, but whether i 

fulfils ite objectrve “to try to describe for ar 

intelligent and non-scientific reader some of thi 

technical problems of modern food industry, and tx 

examine aims and purposes of ite technique anc 

ies ake, be dependent on the degree of under. 
ing of the non-scientific reader. 

I am of the opinion that in describing some of th 
problems the author has achieved hia object, that ir 
his examination of the "aims and " he it 
slightly lees suocemful, and that m considering 
"policy" his contact with the Ministry of Food he 
biased his mind and that far too much space it 
devoted to war-time rules and regulations. E 

Whether such books are esential, whether or noi 
they do any good, is a moot point. Certainly thi 
publication has enabled both ‘special correspondenta 
and learned academio people to write startling (and 
absolutely ill-informed) reviews in which the i 
methode of sophistication adopted by the moderr 
food-manufacturer and the posaible danger to the 
pubho are stressed out of all proportion. 

To gibe at the food-manufacturer is popular these 
days, and in many places in the book there is a ‘sting 
in the tail’ of a sentence. For example, the author. 
on commenting on the colouring of margarme by the 
British manufacturer, says (p. 19), “is he then nol 
contributing to the national nutrition if the colouring 
artifices he adopts to make his product resemble 
butter, succeeds in persuading people to eat it—even 
though these manœuvres were originally adopted tc 
increase his sales, and hence his profite ?’’ Artifloea, 
manceuvres, sales and profits | 3 \ 

The use of glyceryl monostearate as an emulmfying 
agent is mentioned (p. 128): “... ita employment in 
the food industry has been viewed with a certain 
element of thoughtfulness. Ita development; is al 
related to progress in the fleld of soapless detergenta”. 
One feels that the author enjoyed writing such 
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eragraphs; he perhape did it with his tongue in 
is cheek. 
The chapters dealing with various groupings of 
»od are well balanced ; perhaps the section on bread 
| slightly too long, and in the section on milk the 
aferences to the unpasteurized versus pasteurized 
ontroversy would appear, in these days, to be 
rohaio. 
The author repeatedly stresses the difficulty of 
xding & population such as that of the British 
les, with its congested urban districte, and gives 
ul eredit to the food technologist for makmg it 
oaaible to supply the people with food. 
It is probable that the population in Great Britain 
as the Fixe food in the world, not excluding the 
nited States, and one can with the author 
iat tho motives which stimulate the large food- 
ianufacturer are (p. 203) “firstly honesty, and 
»ondly enlightened self-interest”. . 
The book ia worth reading, if only td decide 
hether the reviewer is right or wrong. 

. LAMPITT 


THE GLASS-POLISHER'S ART 


rism and Lens Making 

. Textbook for Optical Glassworkers. By F. Twyman. 
eoond edition. Pp. viii 629. (London: Hilger and 
Tatta, Ltd., 1952.) 88s. net. 


HE earlier edition of Mr. F. Twyman's book was 
one of the first important works in English to 
spear on the subject. Its value derived from the 
word of his wide experience ; ita weakness waa that 
was almost entirely confined to the methods of one 
ectory. In the second edition the author has taken 
lvantege of the co-operation he has received to 
rtend ita scope ; in addition, there are a number of 
i&pters (more or leas connected with the subject- 
atter) contributed by experte. The size (and cost) 
ave increased nearly fourfold. 
Since the first edition the mdustry has become 
creasingly mechanized, and to this the diamond- 
inded tool has largely contributed. The applications 
‘this are well covered. The work of W. 'l'aylor has 
jen recognized, and the production and working of 
ww materials have received adequate attention. 
There are still a few (perhaps unavoidable) defects 
. the presentation of other manufacturers’ methods. 
little more information would be weloomed on the 
und-stroke polishmg machine (only one type is 
ustrated) and the method of controlling , 8B 
done for the streight-stroke machine. ere is 
i rather much on the largely‘ academic question 
air-conditioning; th most firms find this un- 
cesary, and even:m the working of the 200-in. 
irror the elaborate plant devised was eventually 
'&ndoned. 
There is much valuable discussion on grinding and 
lishing materials, and the author has endeavoured 
introduce scientiflo precision. It would have been 
‘en more valuable if information about the sires of 
‘rasive powders of other manufacturers had been 
ven. A new section deals with aspherical work, 
ough this again is not quite complete as to range 
work or methods of 
Two statements call for remark. One is that the 
thor does not know of any machine on the market 


eciflcally designed for E Such & machine 
f British make) was on between the two World 
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Wars; the second is that an American surface 
generator has been constructed in which the whole 
sequence of operation is automatic. A British 
machine has also appeared (possibly while the book 
was in the press). 

There are a few rnisprinte and some omissions from 
the bibliography ; the rather scanty section on tool- 
making could have been enriched by reference to the 
machines for millmg optical tools, illustrated in W. 
Ewald's ‘Des Optische Werkstatt" (a work men- 
tioned in the text). Surprisingly, no mention is made 
of the trichlorethylene degreeaing plant for ee 
lenses, nor of the method of supporting lenses in 
recessed tools. 

These are all minor matters in comparison with 
the wealth of information made available. The book 
is throughout delightfully seasoned by the author’s 
personality, and he will be forgiven for riding his 
hobby-horses so hard. H. W. LER 





THE AVIAN PITUITARY 


The Structure and Development of the Avian 
Pituitary from a Comparative and Functional 
Viewpoint . 

By Karl Georg Wingstrand. Pp. viii 816. (Lund: 

C: W. K. Gleerup, 1951.) 18 kr. 


URING the past three decades there have 
appeared hundreds of papers dealing with the 
mucrogcopic structure and the functions of the 
pituitary in various Chordates; but, comparatively 
speaking, little attention has been paid to the 
pituitary of birds despite ite fundamental role in the 
evergreen study of migration and the timing of 
breeding seasons. This most acceptable volume from 
Sweden will be the standard work on the subject for 
many years to come, for Dr. K. G. Wingstrand has 
been at great pains to attain a comprehensive view 
of the class—from Rattites to Passermes—as a whole 
rather than draw conclusions from a single species: 
that is, the atypical, non-seasonal egg-laying machine, 
the common fowl, which is usually put forward as an 
adequate representation for "The Bird’ in biological 
literature. 

The work comprises fourteen chapters and covers 
the anatomy and embryology of the adenohypophysis 
and neurohypophysis and compares them, m various 
aspects, with those of reptiles and mammals. The 
innervation, and blood vascular relationshipe, of the 
pituitary are considered at length, including the 
hypophyseal portal system which, though studied 
intensively in various groups during the past few 
years, haa been curiously neglected in birds prior to 
the contemporary publications of Benoit, Walter and 
Assenmacher 


Dr. Wingstrand has seemingly confirmed the 
validity of the ‘avian pituitary pattern’ of Rahn 
and Painter and has, in fact, found the caudal and 
cephalic lobes of the pars distal to be recognizably 
different in representatives of no lees than fifty 
genera. He adopts a most conservative attitude in 
regard to the distribution of the various « and p 
cell-types and, it follows, to their probable functions. 
It is further noteworthy that although the subject of 
neurosecretion is briefly dealt with, the Golgi ‘net- 
work’ (whatever, , it is) is not conmdered, 
nor is it dealt with in Dr. Large lengthy 
cytological discussions, . MARSHALL 
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SIR WILLIAM RAMSAY (1852-1916) 
By Pror. J. R. PARTINGTON, M.B.E. 


hiin on Coster 2, 1838, in Glasgowe, St ono of 
birth an October 2, 1852, in Glasgow, of one of 

of the many famous British 
Geni William Ramsay. Both his parente came 
from families of notable people ; his paternal grand- 
father had beer a chemical manufacturer in Glasgow, 
and his uncle on the father’s mde was Sir Andrew 


Orombie Rameay the geologist. As a boy he showed. 


already musical and linguistic talents; in later life, 
at scientiflo meetmgs abroad he spoke in several 
languages to suit the nationalities of those whose 
pepers he was discussing, and in proposing toasts 
at more convivial gatherings he followed the same 
practice. 

Ramsay's interest in chemistry developed in his 
student days at the University of Glasgow, but extra- 
murally, since he had been educated for the ministry. 
In 1871 he went to Tübingen, where he took his 
doctorate, and on hia return to Glasgow he became 
assistant in the i departments of Anderson’s 
College and then the University. His research work 
in this period was in organic chemistry, especially in 
relation to pyridine, an evil ing constituent of 
bone oil stocks of which had been left in the cellar 
by & former profeasor, Thomas Anderson. His interest 
in physical i (or, as he liked to call it, general 
chemistry) seems to have been aroused by E. J. Milla, 
then professor in Anderson’s College (later tho Royal 
Technical College). It was not until 1880 that Ramsay 
obteined his first professorial chair, at University 
College, Bristol. Here he showed another of his out- 
standing qualities, that of bemg an energetic and 
capable administrator, becoming principal of the 
College as well as professor of chemistry. His single 
demonstrator was Sydney Young, who later suc- 
ceeded him as profeasor. Yo was & very able 
experimenter and there 1s no doubt that he exerted 
& steadying and beneficial mfluence on Ramsay. 
Together they carned out work of outstanding 
importance on the vapour preasures and oritical 
properties of liquids, which 1 stil regarded as 
authoritative. 

By now, Ramsay had become a chemist of inter- 
national reputation. Always interested in teaching, 
he wrote in Bristol a small book, ‘Experimental 
Proofs of Chemical Theory for Beginners", on a very 
original plan. Another of Ramsay’s traits was his 
open-mindednees towards modern theories ; his early 
adoption of the Periodic Law as a basis of classi- 
Fy He oe M Chenier ahed 

arger "System of Inorganic Chemistry’ 
in a 1991), &nd of the of electrolytic ea 
at a time when it was bitterly criticized by most 
other chemists, are both good examples of his 
receptiveness and judgment. He also participated in 


the earlier developments of the electronio of, 


valency. 

In 1887 Ramsay succeeded Williamson as professor 
of chemistry at University College, London. At that 
time the College had become part of the University 
of London, but the latter was purely an examining 
body, having no concern with teaching or research. 
The conditions at University College were not so 
good as those in Bristol when he left it, and accom- 


modation for research was practically non-existen 
To some men such conditions are more stimulatir 
and beneficial than succession to an ‘institut 
elaborately equipped and with & strong tradition : 
research in & direction. Towards the end : 
Ramsay’s life new laboratories, which in their tur 
were models of what a university chemistry depar 
ment should be, were erected ; but all his importar 
work waa done in the old and modest accommodation 
In 1888 he waa elected a Fellow of the Royal Societ, 
and in later life he accumulated a series of honorar 
degrees and ips of learned societies whio 
must be without l. He was & well-know 
ity both on the Continent and in the Unite 
ies, numbering among his friends practically a 
the notable chemista of his time. His friendship wit 
Ostwald, who did so much to further the cause < 
physical chemistry at à time when the nderatin 
interest was in organic chemistry, bro Ramsa 
into touch with a current of thought and of researc 
which was changing the face of classical ohemistr 
and must have influenced his own work. 
Up to 1804 Ramsay's work was in the fleld, c 


inorganic chemistry, in which he investigated oxide 
of nitrogen, and in physical chemistry, m which h 
investigated with "Shields da the effect of temperatur 
on the surface tension of liquids, leading to the wel 
known equation of Ramsay and Shields and to 
relation between surface tension and molecule 
weight. At University College also waa carried ot 
the work of Linder and Picton on colloidal solutior 
which is one of the foundation stonea of moder 
colloid chemistry. It was in 1894, however, the 
Ramsay's great chance came. Lord Rayleigh we 
measuring the densities of gases and had found the 

obtained fram the atmosphere was apprec 
ably denser than that obtained from chemiu 
conipounds. He suspected that the lighter nitroge 
contained an unknown light gas, while Ramga 
thought that the heavier ni contained à 
unknown heavier gas. In 1894 he had a conversatio 
with Rayleigh, who so far beck ag 1892 had aske 
chemists if they could solve the mystery, and in 
very short time Ramsay was able to tell Rayleig 
that by heating atmospheric nitrogen with ms 
neaium, which combines with nitrogen, the residu: 
gas was even heavier, suggesting that the heavic 
mnopurity in atmospheric nitrogen was & chemical] 
inert gas. Even at that time Ramsay had realize 
that there was & possibility that the Periodic Tab 
might be extended by & new group of gaseot 
elemente, an event which he and his oollaborato: 
afterwards brought into bemg by the discovery : 
these elements. 

Rayleigh was working on lines suggested by 
forgotten. of Cavendish m 1785, who ha 
found that on sparking a mixture of am and oxyge 
over potash solution the gas slowly disappeared at 
a’ solution of saltpetre was formed from the alke 
and the oxides d produced by the sparking 
but always & amall rendue of gag was left, andrea 
cent of the original volume of the nitrogen. By 
magnesium method Ramsay also obtained this ine 
gas, and at the meeting of the British Association : 
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804 the two announced to an incredulous audience 
hat tho atmosphere contained & new gaseous element. 
Vorking independently, the two had reached the 
ame result and the discovery was announced by 
hem jointly. J'he full account of the work was given 
o & meeting of the Royal Society in January 1895. 
3y then the density of the gas was found ; it had been 
hown to be monatomic from the ratio Cy/Cy of its 
pecific heats as approximately 1:00, and ita atomic 
veight was 30.9. ‘The new gas waa given the name 
on’. 

The day after the paper was read, Henry Miers, 
he mineralogist, directed Ramsay's attention to a 
ras evolved on heating uranium minerals and thought 
o be nitrogen. It might, he said, be argon. Ramsay 
xepared this gas, found that it gave a bright yellow 
ine ın the spectrum, and was inert. Crookes, with & 
ample of the gas sent him by Ramsay, identifled the 

line with one which had been observed in 
he solar spectrum during the eclipse of 1868 by 
4ookyer, and supposed by him to belong to an 
lement present in the sun to which he gave the name 
helium’. The new gas had, therefore, already been 
amed. By the end of 1898 Ramsay, working with 
Cravers, had discovered three more inert gases, neon, 
trypton and xenon, and with one exception the new 
sroup in the Periodic Table was filled. The remaining 
lement linked this work with another fleld in which 
Ramsay made notable discoveries. 

The year 1898, when the tale of the atmospheric 
nert gases had been told, saw the beginning of an 
ypoch of scientific discovery without parallel ın any- 
ching which had gone before. Radium was discovered 
zy Mme. Curie. It was soon shown that radium 
xnitted a radioactive gas called the emanation of 
"dium (now radon). This waa of great interest to 
Ramsay, who began work on the subject. His splendid 
nanipulative akill, highly developed by having to 
leal with minute volumes of rare gases, was needed 
n handhng extremely small quantities of radioactive 
xm&nation. In collaboration with Soddy, Ramsay 
soon showed that radon is an inert gas and that on 
tanding it slowly changes into helium. In 1912 
Ramsay and Whytlaw-Gray published the resulte of 
» determination of the density of radon in which 
only about a tenth of & cubic millmmetre of gas was 
Yeighed on a micro-balance sensitive to two-mullionths 
yf a milhgram. The atomic weight of radon found 
Agreed with the assumption that it was formed from 
"&dium, atomic weight 226, by the emussion of an 
ilpha-particle which was chemically the same as & 
helium atom of weight 4; hence the atomic weight 
of radon should be 222, while the value 223 was 
found from the density on the assumption that it 
was monatomic. Radon then took its place as the 
last element in the inert gas group. 

Ramsay’s later work in the fleld of radioactivity 
was leas successful and he was led astray by supposed 
transformations of elementa, such as copper into 
lithium, under the influence of radioactivity. He 
realized, however, that the great concentration of 
energy made available in radioactivity waa likely to 
lead to such transformations, & prediction achieved 
by later workers in this fleld. Ramsay took a great 
interest in the earlier applications of radioactive 
materials in medicine. 

Ramsay was knighted in 1902 and his work on the 
inert gasea gained for him the Nobel Prize in 1904. 
His administrative talent has already bean mentioned, 
and during his tenure of the professorship at Univer- 
sity College he was a president of the Society of 
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Chemical Industry, of the Chemical Society, and of 
the British Association. He also took & keen interost 
in the character of the University of London, as & 
result of which and of the efforta of others, the 
University changed ita former character of being & 
purely examinmg body and incorporated tho con- 
Birtuent colleges as teaching institutiong, at the same 
time giving their teachers & share in the examinatione 
and the determination of the places of the candidates. 
Since then, the internal side of the University has 
greatly moreased in importance and influence. 

Ramsay had the keenest interest ın research, in- 
spiring his students and encouraging them by his 
example. Many of them have filled positions of dis- 
tinction. At the end of the session of 1912 Ramsay 
retired from the professorship at University Collego. 
He was looking forward to the continuation of 
research ; but this was not to be. He died on July 23, 
1918, after & painful illness. 

Kindly and sympathetic towards his students, 
friendly and courteous to his colleagues, enthusiastic 
and active in his work, Ramsay left memories of a 
great man, which he undoubtedly was. After his 
death, funds raised by public subscription were 
partly devoted to the building of & Chemical Engin- 
eering Laboratory at University College and partly 
to the foundation of a Ramsay Memorial Fellowship 
for advanced students of chemistry. At presont, 
owing to monetary depreciation, the number of 
fellowships has had to be reduced to half the original 
number, and the University College Committeo and 
the Ramsay Alemorial Fellowships Trustees docided 
that the centenary of the birth of Sr William Ramsay 
should be made the occasion of & joint appeal for a 
total of £100,000, partly to restore the number of 
fellowships and partly to extend the chemical 
laboratories at University Collego. Both these objects, 
it is believed, would further the intereste of tho 
extension of scientific knowledge which were Ramsay's 
intereste, and also, since the fellowships are inter- 
national in principle, are in harmony with his oon- 
stant desire to advance friendship and helpful 
collaboration among all scientific men. The Appeals 
Secretary, Ramsay Centenary Appeal, University 
College, Gower Street, London, W.C.1, will receive 
contributions from all who wish to help this cause 
and will give further information about the appeal. 
The Science Museum, South Kensington, has also 
organized & Ramsay Centenary Exhibition in col- 
laboration with Univermty College, which was opcned 
on October 2 by Lord Woolton, Lord President of 
the Council, and will remain open to the [public 
for three months (see p. 562). 


FACTORS AFFECTING CHOICE 
AND JUDGMENT 


T had been the intention to take advantage of the 
meeting of the British Association at Belfast to 
follow up the work of the informal conferonco on 
“Subjective Judgments” held in London m October 
1860. It proved, however, to be difficult to realize 
this object wrthin the present framework of the 


-Brrügh Association, so that instead a series of papers 


were given which were not directly related to the 
work of the previous conference, tho general trile of 
the papers being ‘Some Factors affecting Choice and 
Judgment”. Two of the papers, from the Road 
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Research Laboratory, Harmondsworth, dealt with 
social factors which affect the actions of road users ; 
the other papers were of & more theoretical nature 
and dealt with factors affecting perceiving and 
judging under expermental, rather than everyday, 
The attitude of the general science graduate to 
experiments involving subjective judgments is curious 
and illogical, even if understandable. He is 
throughout his study period to believe that those 
things which he measures during the course of his 
‘practical work’ are facts, inviolable and true. His 
faith in them transcends the faith of religion. Above 
all, he believes in the dogma of Kelvin, that we must 
measure to be able to understand. He rarely succeeds 
in grasping the principles of uncertainty in physical 
measurement, and many years may pass before he 
realizes that all measurement demands a judgment 
on the com ise between accuracy and expediency. 
As œ result, he dismisses all experimenta which 
involve direct subjective judgments as being ‘vague 
and inaccurate’. This dogmatic attrtude is not con- 
fined to the young graduate. It finds ita way into 
higher levels, where great efforts are made to develop 


physical analogues to supplant the human observer . 


imn & perceptual situation. Consequently, ib happens 
that the experimenter who uses human subjects aa 
indicators finds it necessary to go to unusual lengths 
to explain his means as well aa his ends. Modern 
statistical methods have assisted greatly in the 
discipline of subjective judgment experimenta. They 
serve in three ways: to enable the experiments to 
be designed on sound lines ; to enable the resulte to 
be interpreted by & logi cal procedure rather than by 
inspection and mduction alone; and to enable the 
resulta to be presented in a way which carries some 
conviction with the worker who believes that physical 
instruments alone can be used as indicators in 


a Sr eh technique is & good servant, but an 
exacting master; it is appalling to contemplate the 
amount of observational and analytical work neceg- 
sary to demonstrate statistically & factor the existence 
of which common sense has never had any reason to 
doubt. This must have struck forcibly those who 
participated in the Belfast symposium ; but little 
improvement is likely to result until there is a change 
of heart in favour of a greater faith in the very real 
ability of human observers to give reliable judgments 
of their environment. The nature of this ability was 
demonstrated by Dr. R. G. Hopkinson, of the 
Building Research Station, Garston, who reported 
assesaments of flare discomfort made under controlled 
conditions over a period of more than three years. 
With nothing to guide them but their sensations of 
glare discomfort, subjecta had made settmgs of the 
physical variable controlling the sensation; the 
resulte showed only a very small variation in the 
mean values. Subjecta who had passed through an 
inital ‘sensitization period’ could be relied upon to 
reproduce their findings to a useful order of repetition 


accuracy. 
These findings apply to the conditions of & labor- 


atory experiment. The work reported by the Road - 
Research 


Laboratory was done under more natural 
conditions, records bemg made of the behaviour of 
road users, both drivers and pedestrians, to determine 
how this behaviour could be improved. The findings 
must be of interest to sociologists as well as to those 
concerned only with road safety problems. The work 
on driver behaviour suggests that improvement 
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cannot result from legal restrictions alone unle 
there 18 & very great certainty of enforcement. Legi 
restrictions must be combined with clear evidence « 
the inevitability of enforcement, such as the presenc 
of a policeman in & strategic position, or with oles 
evidence of the inevitability of physical retribution— 
drivers will stop at a “Halt, major road ahead” aig 
if there is clear evidence of the existance of fas 
traffic on the major road. The same effects ar 
observable on pedestrians; a policeman at a crossin 
has a significant effect on those (chiefly men, it woul 
appear) whose normal behaviour at crossings i 
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The effect of propaganda on the behaviour of bot 
drivers and pedestrians could be demonstrate 
clearly; but propaganda alone is insufficient t 
maintain any permanent improvement. An exampl 
is that of the behaviour of both drivers and pedee 
trians on croesings. Propaganda alone improve: 
behaviour at ordmary ings, but not for long 
But propaganda added to the striping of crossings i! 
the zebra pattern produced a more marked effect 
and one which remained, not indeed at the peal 
level attained during the initial stages, but never 
theless substantial. 

These findings can be interpreted charitably on th 
assumption that the driver and pedestrian an 
sensible adults. A driver will not obey legal restric 
tions unless there are manifest reasons why hi 
should. In the &beenoe of visible evidence o 
retribution, he will behave as common sense dictates 
He will not obey & speed restriction if there are n« 
obvious hazards, nor will he stop at & road ahead i 
it is not likely to require such action. A 
will not use a crossing unleas it is clearly beyond hii 
ability to get across the road without its aid. Bu 
equally the findings can be interpreted on the 
assumption that he is littl more than a juvenile 
delinquent. This was the mterpretation made in the 
peper by Mr. B. M. Foss, of Birkbeck College, London 
with especial reference to the personality of the 
‘oar-plus-driver’. On this interpretation the roac 
user is anti-social, and will do any un-nsighbourly 
action which he thinks he can ‘get away with’. The 
car driver can be expected to enlarge his ‘body-image 
in relation to the size and horse-power of his car 
just as a man. with a hat allows for his increaset 
height in going under & low doorway. The body- 
image governs behaviour in & social as well as a 
cy aa, The driver with a large car finde 

lf in & position of power, and his tendency is 
to exercise it to his own advantage, unless he ie 
warned, say by the presence of a policeman, of the 
inevitable retribution which such behaviour wil 


There 18 a good reason for believing that much can 
be explained by the faith which the human subject 
has in his own abilities to make accurate judgments 
— 8 faith which, as haa been suggested, is not shared 
by scientists nurtured in the nineteenth-century 
tradition. The pedestrian crosses the road without 
troubling to find a ing, because he is sure that 
he oan judge the distance and the speed of an on- 
coming vehicle, and hence is certain that he will be 
across before the vehicle oan hit him. On the averaged 
his faith is justified, as the estimates given by the 
Road Research Laboratory show. But of course it 
is not the average man who gets knocked over. The 
distribution and variance of the speed estimates given 
by the work of the Laboratory show that there are 
occasions when the speed of an oncoming vehicle is 
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roasly underestimated. Mr. Foss directed attention 
>) the fact that these lapses are more frequent in the 
eurotio and the fatigued; but many experments, 
icluding those of the long series of Judgments 
ported by Dr. Hopkinson, show that even the 
rperienoed subject will on occasions show & wide 
eparture from his average judgment. If the ‘avérage 
van’ appreaated that bis errors of judgment 
ught on, say, one occasion in fifty involve him 
1 & potentially fatal situation, he might exercise 
iore caution—but equally he might still take the 
sk. 
In any experimemt or situation involving subjective 
idgmenta, the apparent inevitability of big random 
‘Tors must not be neglected. lf a large number of 
beervers can make the judgment, these errors can 
e expected to cancel out. In practice rb is often 
ficult or impoasible to obtam sufficient observers , 
ie work has*to be done with a small team, and Dr. 
‘opkinson’s paper dealt with some of the problems 
hich arise in such & case. Experience of the experi- 
ented situation ‘clearly has an effect. In the case 
f glare discomfort, there w a demonstrable increase 
| sensitivity from day to day, apart from the random 
Tors. After this ‘sanartization period’ 18 passed, 
ie subject appears to maintain his criterion of 
meBation over a very long period, with a fairly 
instant variance. It 1s therefore possible to decide 
ie number of observations necessary from this 
Deerver in order to elimmate, to a predetermined 
agree of probabirty, the random errors in his 
beervations. Consequently, an experiment employ- 
ig & team of observers can be designed with & certain 
rection. It remains to lnk the resulta with those 
hich would be expected to be obtamed from a 
‘presentative selection of the population under the 
me conditions. This has been done for a few of 
1e important situations, and it hag been found that 
sout four-fifths of the general population are 
wagfled, or more than satisfied, with the average 
omion of the team of experienced subjects. This 
2plies, of course, to the particular problem of glare 
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. hghting, but the same procedure is applicable to ` 


iher perceptual situations. 
The exact reason for this ‘experience effect’ in 


ibjective judgments did not emerge from tho dıs- 
on. lt may be some form of accumulative 
emory-trace effect which should be capable of 
cplanation. It might well link up with studies of 
odern information theory. The techniques of the 
ulding Research Station experimenta, which demancl 
e control and variation by the subject of the 
iymoal variable governmg the sensation, involve 
e feed-back of information of the situation, which 
ust necessarily influence the judgment. These 
ctors need study and explanation. The judgment 
certainly influenced by the environment. This has 
xn shown to be true ın the judgment of spatial 
rection, a8 was demonstrated in the paper by Miss 
. A. Phemuster, of the Psychology Department, 
ueen’s University, Belfast. There are preferred 
ames of reference, which assist judgment. If the 
dy 18 vertical, the subject can judge position and 
rection accurately, but if it is tilted, this facility 
to some extent lost. The apparent size of an object 
pends not only on the angular subtense of the 
ject at the eye, but also on its position in tho 
«me of reference. The moon near the horizon looks 
zger than when well up, to such an extent that all 
ads of explanations of the effect are made in terms 
refraction distortions—another example of the 
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inclination of some trained scientista to search 
for an objective rather than & subjective explanation 
of a phenomenon. 

One would have hoped that some disoussion would 
have arsen on the training of subjects to make 
judgments: whether such training 1s advisable, and 
if 80, what form it should take. Thus important point 
was unfortunately not taken up. Mr. Foss, in lus 
paper, gave a clear lead in his suggestion that 
‘inturtion’ 18 & facihty that should be recognized aa 
a valuable ability in olinicians and interviewers, for 
example, and that persons of good intuition should 
be found and trained, over and above the need, 
already recognized, for the training of subjects to 
make finer discriminations of & situation with groater 
accuracy. Dr. Hopkinson suggested that observers 
should have certain valuable personal characteristics. 
They should have a social conscience, and give of 
their best, without needing to be encouraged by a 
knowledge of the trend of their reeulta— indeed, thoy 
must not have any preconceived theory about the 
experiment on which they are asked to make judg- 
menta; otherwise their ‘coefficient of mvoluntary 
mendacity’ may cause deviations or over-compenss- 
tion. Their social conscience should extend only to 
a desire for the suooees of the experiment, and not 
to an interest in rts result. Personal characteristics 
may also influence the kind of criteria which form 
the basis of the judgment. Mr. Foss suggested that 
some subjects may work better with broad cate- 
gores; others may prefer to exercise their abilities 
vo make fine discriminations within narrow cate- 
gories, and hence these people may be surtable for 
different experiments from the former. This i8 & 
valuable and interesting suggestion which may merit 
close attention by those engaged on the development 
of the disorpline of subjective judgment expenmenta. 

K. Q. Hopxmson 


BOTANY OF FLAX 


introducing a meeting on the “Botany of Flax”, 
held in Belfast on September 8 by Section K 
(Botany) of the British Association, Major U. O. 
Searle, of H.M. Norfolk Flax Eastebhshment, referred 
to the importance of the flax plant as a major factor 
in building up the prosperity of Belfast and Northern 
Ireland in general. Although in Ernst Sohilhng's 
"Die Faaerstoffe" more than nineteen hundred plant 
species are listed as bemg capable of yielding fibre of 
industrial use, the best of all—that 18, Lanum spp.— 
were utilized in the Middle East seven thousand years 
or more ago. It has been suggested by some that 
Innum angustifolium Huds. was the species first used 
for the manufacture of linen; but it is clear that for 
many centuries Linum ustiatiwsimum L. has held the 
field ; the taller fme-stammed vaneties are used for 
the production of fibre, and the shorter branching- 
varieties for linseed. The chief mterest of linen flax 
lies in ite fibre system and in the attempt to produce 
improved types by breeding, the quantity and quality 
of the fibre being the salient factors concerned. From 
1880 onwards, flax growing in the British Isles has 
been mostly centred in Northern Ireland where, 
owing to the practace of ‘dam retting’, the seed iB 
lost. Consequently, all sowmg seed was imported 
from Russis and the Baltic countries or from Holland. 
Distinctive varieties as such were not avaiable, and 
the brands of seed largely used were known as Higa 
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or Pernau Crown. Often the seed waa first imported 
mto Holland, where it was grown once, and the 
produce rted to Northern Ireland as Riga Child 
or as seed under & merchant's brand. Some 
of these brands were exceptionally good; but they 
are not now obtamable owing to the changed con- 
ditions of flax culture in Russia and the Baltic 
countries since the Revolution of 1917. 

Planned flax b ing was commenced in or about 
1911 by the Department of Agnculture in Dublin 
and by Vargas Eyre at Wye College, Kent. Eyre 
had visited Kussa and the Baltio countries in that 
year and had brought back seed fram some of the 
best flax districte. ‘These stocks were maintained in 
England until 1920, when they were taken to 
Northern Ireland and made available for the flax 
breeding programme. commenced by the Linen 
Industry Kesearch Association at Lambeg. It was 
then known that taller varieties of flax could be 
isolated by single-plant selection from existing com- 
mermal strains, and the early work was based on this 
knowledge. in order to short-circuit the lengthy 
procedure of bulking large numbers of pure line 
selections for field and mill trials, Searle and Davin 
developed a section-cutling, stammg and fibre- 
measuring technique for assessing the likely value of 
selected plante. As & result of this work, the well- 
known series of Liral varieties of fibre flax were 
produced.  Liral Monarch and Liral Crown wore 
single-plant selections from a Dutch brand of seed; 
Liral Prinoe was a hybrid between a Dutch selection 
and one of the original Russian strains produced m 
1911; Laurel Dominion, a selection fram imported 
Riga seed, has been extenaively grown m Canada, 
while a short but more reestant variety, Liral Duke, 
has given satisfaction m Egypt when grown on 
irrigated land., Similar success attended the work 
carried out at the Plant Breeding Station of the 
Northern Ireland Ministry of Agriculture, where such 
popular varieties as Stormont Gossamer, Stormont 
Cirus and Stormont Motley have been produced. 
Some igi varieties have appeared on the 
Continent of Europe m recent years, but with the 
exception of Concurrent, & white-flowered flax which 
has been favoured by Continental growers for its 
standing and crop-yielding qualities, their popularity 
has not tended to be lasting. ; 

Thus, during the past thirty years pure-line strains 
of flax have been produced which, according to the 
official trials, yield up to 50 per cant or more fibre 
per acre than the older commercial brands. Yet it is 
generally agreed both in Britain and on the Continent 
that the yields and grades of fibre are not go high as 
they were fifty years ago. The true explanation for 
this may lie in the inevitable decline in standards as 
fibre flax production slowly changed from a peasant 
handicraft to & semi-mechanized mill industry, and 
the outstanding problem 1s to devise ways and means 
for reversing this decline. 

The future of flax breeding- may be influenced by 
a study of yarn quality made in recent years by the 
Linen Industry Research Association. Here & sig- 
nificant correlation has been shown-to exist between 
diameter and length of straw and spinning quality, 
indicating & relati between fineness of straw 
and fineness of fibre. it be assumed that fibre 
strands with flne ultimate fibres having thick walls 
and a small lumen are stronger than those having 
large ultimate fibres and a large lumen, then it 
would seem as if the search for strength may be 
linked with the search for fine quality, since the 
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taller flne-stemmed varieties tend to have mor 
and finer fibres and the thick-stemmed varietia 
coarser fibres with a tendency to & large lumer 
These findings may be put to the test in trials wit 
ihe three new purple-flowered varieties, Norfolk Ear 
Norfolk Prince and Norfolk Mandarin, which appea 
to posseas the characters required in the search fc 
both quality and quantity of fibre. 

In dealing with the question of seed health i 
relation to flax, Prof. A. E. Muskett, of Queen' 
University, Belfast, outlined the work carried out i 
Northern Ireland for the purpose of providing teol 
niques for the exammation of seed for contaminatio 
with fungal parasites. In the case of flax, this wor 
culminated in the Uleter method for seed examinatio 
as @ routine procedure, and in proving the effective 
ne of tetramethylthiuram disulphide as & flax-see 
dimnfectant. The disinfection of all sowing fibre fla 
seed produced in the United Kingdom has no! 
become routine practice. The availability of tb 
Ulster method allowed a health survey to be made fc 
flax seed produced throughout the United Kingdon 
and the survey has now been carried out for & perio 
of ten consecutive years, three to four thousand see 
samples being examined each year. The resulta 
be expressed as follows. 


(1) (a) The incidence of the fungal seed-bo 
parasites Colletoirichum linicola Pethybr. and Laff 
Polyspora lini Laff. and Phoma sp. is highly sig 
nificant in the northern and western areas of th 
United Kingdom. It is insignificant in the souther 
and eastern areas. (b) The incidence of the fungi 
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. Beed-borne paramte Botrytis otnerea Fr. may | 


significant in flax seed produced in all areas of tk 
United Kingdom. ts mcidence tenda to be higher 
in seed produced in some coastal areas. 

(2) The resulta show clearly that seed contamin: 
tion occurs much more in the wetter an 
cooler northern and western areas than in the dri 
and warmer areas of the south and east, where r 
build-up of Hola fungi, with the exception : 
Botrytis, has observed over & period of ten year 
Rainfall, in so far as it may encourage a continuous 
humid atmosphere, is probably the major fact 
leadmg up to seed contamination, with temperatu 
conditions playing their part. N 

(3) Investigations over & ten-year period show 
the area to the south and east ıs well suited for 
production of supplies of healthy flax seed of g 
quality. The remainder of the country 1s not suitab 
for seed production. N 

PNE R co erga E eee aia d 
possibilities which might emerge from similar surve; 
carried out not only in the United Kingdom but ab 
on & world-wide bass with seeds of other agricultuy 
and horticultural crops, with the object of ensuru 
supplies of seeds and planting stocks of proved 
health. Such work might be of very greet benefit ' 
the more backward regions where so much st 
remams to be done to ensure more bountiful suppli 
of food and raw materials. 1 

In presenting & paper on the physiological specie 
vation of Melampsora lim (Ehrenb.) Lev. by D 
A. G. Arif (formerly a research student of tis 
University, Belfast, and now in India), Dr. 
Colhoun, of Queen's Universrty, said that studies 
the reactions of sixteen. differential flax varieties : 
pure cultures of Melampsora lint, the causal organis 
of flax rust, collected in various parte of the Uniti 
Kingdom had resulted in the recognition of gixte 
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hysiological races of the parasite. Six of these races 
ave already bean recorded in North America or 
lurope; but the others are believed to have been 
rtherto unrecorded. One new race was also isolated 
com. diseased flax sent from Pakistan. All the races 
sund occurring in England, Scotland or Wales have 
een recorded as cocurring in Northern Ireland. AI 
he fibre varieties of flax commonly grown in the 
3ritiah Isles are susceptible to all the British races 
f the fungus. The fibre varieties, Textilahchik, 
J.8.8.R. No. 2, 1288/12 and Stakhanoveta, developed 
or rust resistance in the U.S.S.R., as well as the rust- 
assistant variety Wada, bred in Australa, proved 
nmune to all the British races. These results show 
ubstantial agreement with those previously obtained 
1 Northern Ireland for the reaction of these varieties 
1 the fleld, with the exception that 1288/12 was 
usceptible in fleld trials in certain years. It is gug- 
costed that the difference between the results of field 
rials and those where known races of the fungus 
rere used for inoculation purposes may be attributed 
9 more races being involved under field conditions 
han have yet been differentiated. These studies 
emonstrate that resistant varieties exist to provide 
he basis for the production of varieties which will 
ombine the quality of rust resistance to British races 
f the parasite and high yield of good-quality fibre. 
The important problem of weed control in the flax 
rop was dealt with by Mr. K. Holly, of the Oxford 
Init of Experimental Agronomy, who emphasized 
he fact that flax cannot compete effectively with 
ggressive or ial weeds. As it is the flbre m 
ae stem of the flax plant which is the economic 
roduet, the use of selective herbicides for flax must 
e carefully studied for adverse effect on the straw 
3 well as for effectiveness of weed control. In the 
»urBe of experimental work with weedicides on 
tops in south and east England, sulphuric acid, 
mmonium sulphamate and ammonium thiocyanate 
rere quickly discarded because of the excessive 
amage caused. Although, at equivalent dosages, 
uprio chloride had more adverse effect on flax than 
uprie sulphate, from three to five times as much 
Ipric sulphate was needed to give a comparable 
egree of weed control. Dosages of cupric chloride 
f 10-20 Ib./acre in 100 gallons of water had no 
Werse effect upon the yield of deseeded straw or 
wutched fibre at the 461n. growth stage. Sodium 
iniiro-o-cresylate could be used at 6 lb./acre before 
1e flax is 10 in. high without undue risk, and 
pproximately the same finding held for the godrum 
alt of 2-methyl-4-chlorophenoxyacetic acid used at 
Ib./acre. Experiments on weed-free crops showed 
iat the safety limita for cupric chloride and sodium 
initro-o-oreeylate were small, whereas they appeared 
» be greater for sodium methyl-chlorophenoxy- 
»etate. Since 1945 the work has been confined to 
comparison of the effectiveness of commercial 
ormulations of the sodium salts of 2-methyl-4- 
olorophenoxyacetic acid and 2.4-dichlorophenoxy- 
cetic acid. The use of the sodium wal of the 
wthyl-choro compound at 1 Ib./acre or leas, with 
maximum resistance when the crop was 4-6 in. 
igh, was found to be safest for the variety Liral 
rinoe. With the &dvent of low-volume spraying, 
irther experiments showed that this method entailed 
greater risk of damage than medium- or high-volume 
»plieations. The results of the work considered as 
whole suggest the recommendation of the use of 
dium methyl-chlorophenoxyacetate for weed oon- 
ol in the flax crop in England. A dosage-rate of 
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$ Ib./acre should not bo exceeded, and it should bo 
&ppled between the cotyledon stage &nd tho attam- 
ment of & crop height of 0 in. Low-volume spraying 
is probably undesirable. These findings aro not 
altogether in keeping with those for other countrics, 
and, although the reason for this is not clear, ıt may 
be concerned with the flax variety grown. Apart 
from weed control, the effect of synthetic growth 
regulators upon the anatomy of the flax straw and 
the consequent effect upon the yield of flbre suggesis 
a most interesting fleld of study. 

In opening the discussion, Mr. E. V. B. Wilson, of 
the Plant Breeding Division of tho Ministry of 
Agriculture, Northern Ireland, suggested that selection 
in flax is not aided by any known correlation of 
desirable economic characters with any constant and 
easily obeervable morphological characters, and that 
none of the nine standard Russian flax varioties 1s 
satisfactory for all economic requirements. Unfor- 
tunately, this also holds for the Uniied Kingdom, 
where work by plant pathologists in Northern Ireland 
has shown that the popular modern varieties of fibro 
flax are very susceptible to disease generally and 
probar y more Bo than the older brands referrod to 

y Major Searle. Mr. Wilson was of tho opinion that 
breeding for disease resistance in flax and other crops 
18 most essential and that the closest co-operation 
between the breedor and plant pathologist 13 lighly 
desirable. Dr. J. Ramsbottom emphasized the sudden 
character changes liable to occur, particularly in the 
parasite, which may render a resistant host-plant 
susceptible. A good example of this, he said, is 
presented by the cereal rusts; but it 1s a problem 
which has to be faced. Prof. Muskett said that one 
hopeful aspect of the work on flax rust ın Northern 
Ireland is the fact that one or more of ihe Russian 
flax varieties used has shown immunity to all tho 
physiological strains of the parasite employed. With 
regard to resistance to flax wilt, Major Soarle pointod 
out that teste made in Northern Ireland show the 
variety Norfolk Queen to be highly resistant to this 
disease 


Further diseumuon was debarred owing to tho 
shortage of avaiable time, but it is clear that tho 
meetang did much to bring to light the difficultics 
facing the breeder of improved flax varieties, 
especially in view of the changing methods adopted 
in the linen industry. It also showed the desirability 
of producing seed in areas where the seed-borno 
disease factor is relatively unimportant, and for 
disease resistance to be taken into account by tho 
breeder. Although a considerable advance has boen 
made in the investigation of spraying with selective 
herbicides for weed control, tho solution of this 
problem still awaits completion. 


OBITUARIES 


The Right Hon. Lord Robinson, O.B.E. 


By the suddon death in Canada on Septomber 6 
of Lord Robinson of Kielder Forest and Adelaide, 
Great Britain has lost its foremost forester. An 
Australian by birth and early upbringing, he was one 
of the first of the Rhodes Scholars and seldom, indoed, 
can the Rhodes Foundation have made a better 
choice. His academic forestry knowledge was 

i under that wise old forester, Sir William 
Schlich, then professor at Oxford, of whom Robinson 
often spoke in later days with affection and respect. 
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A public servant since 1809, the whole of Robmson’s 
long careo? was devoted to the cause of British 
forestry. The Forestry Commussion, of which he was 
successively technical commissioner and chairman, 
owed ite existenoe and policy very largely to his 
initiative and organizing ability. 

Made a peer in 1947 in recognition of his out- 
standing services, he was the first forester to receive 
that honour. Characteristically, he took his title in 
part from the Border Forest of Kielder. The largest 
of the new forest blocks of his creating, it was also 
the one of which he was the most proud, partly 
perhaps because it exemplified the wisdom of his 
policy of proceeding step by step from the known to 
the unknown. It was not until the succeas of the 
pioneer afforestation at Smalea in the Kielder area 
was reasonably assured that he agreed to the 
acquisition of the further large blocks which now 
comprise Kielder and the adjoining forests in the 
Border country. 

Robinson’s extensive tours of the forests in Great 
Britain and throughout the Commonwealth, as well 
as in many parte of Europe, reinforced by a remark- 
ably retentive memory, gave him a uniquely wide 
experience of all branches of forestry. It was this 
wealth of experience which made him such a 
stimulating guide in the forest. 

Robinson’s approach to sylvicultural problems was 
essentially scientific, and although administrative 
work took up a large part of his time, his own con- 
tributions to our forestry Knowledge were of no mean 
order. We owe to his fertile mind the highly original 
basis of the construction of our British yield tables 
which were built up from the measurements of 1,000 
sample plots recorded in woodlands m the process of 
being felled during the First World War. Had it not 
been, too, for his foresight, all record of the rate of 
growth of these woods would have been irretrievably 
lost. Moreover, he was probably the first forester in 
any country to realize the importance of statistical 
lay-oute and analysis in fleld experimentation: in 
the early 1920's, he enlisted the aid of R. A. Fisher, 
then at Rothamsted, in order to ensure that the 
techniques being developed there for agricultural 
experiments were » applied also to appropriate problems 
in forestry. 

Lord Robinson’ 8 fine phymque and handsome 
presence made him a conspicuous in any 
gathering. Inclined to be austere in office, his 
reserve melted almost magically as soon as he got 
among his trees, when he was extremely good com- 
pany. It was not until about two years ago, when an 
accident on one of his inspections of the Border 
country led to a serious illness, that he was obliged 
to curtail his outdoor asoctivities to some extent; 
though even then he continued to cover an astonishing 
amount of ground, uamg & ‘land rover’ to get about 
over the forest tracks. 

His many-sided gifts showed perhaps to the greatest 
advantage when he was presiding over & large 
meeting. Those who attended the Empire Forestry 
Conference held in South Africa m 1935 will long 
remember the tact and imperturbable good humour 
hes which he conducted ite affairs. It was while 

as head of the British delegation, the 
Sixth Commonwealth Forestry Conference in Canada, 
that & sudden attack of pneumonia proved fatal. So 
at the height of his fame and almost at the end of 
his long and honourable career in the publio service, 
a great man has departed; the nation is the poorer 
for his logs. W. H. GUOLEBAUD 
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Sir Frederic Kenyon, G.B.E., K.C.B. 


Sr& FRmbEBIO Kenyon, who died on August 28 
gave forty-one of his eighty-nine years to the service 
of the British Museum. For the last twenty-one ot 
them he was director and principal librarian. Borr 
in 1803, the seventh of the fifteen children of Johr 
Robert Kenyon, Q.C., he laid the foundations of his 
classical as & scholar of Winchester anc 
of New College, Oxford. First-classes in Moderations 
and in Intere Humaniores led to a fellowship ai 
Magdalen in 1888, and a year later he won the 
Chanoellor's English Essay prize. In 1889 he enterec 
the t of Manuscri of the Britist 
Museum, where he devoted himself to the cataloguing 
of the extensive and iiL collection of papyri 
It was virtually an un worked field and a particularly 
attractive one for & brilliant young scholar. He made 
his name two years later by the discovery, publication. 
and tranalation of Aristotle’s lost treatise on the 
Athenian Constitution. The text of this was editec 
for the Berlin Acadamy m 1904 and for the Olarendor 
Press in 1920. Other discoveries among the literary 
pepyri were the Mimes of Herodas, an unknowr 
speech of Hyperides, and twenty odes of Baochylides 
the latter from oa roll by the Museum ir 
1896. In 1890 appeared his well-known ‘‘Palmography 
of Greek Papyri”’. Other fruita of his scholarship 
were the “Catalogue of Greek Papyri m the Britist 
Museum" (vol. 1, 1898; vol. 2, 1898; vol. 8, 1907, 
and “Facsimiles of Biblical Manusorrpte in the Britial 
Museum", published in 1900. In addition to thee 
official labours, he published in 1895 “‘Our Bible and 
the Ancient Manusoripta’’, & classic in this field anc 
many tmæ reprinted. 

In 1908 he was chosen to be director of the Britist 
Museum at an unprecedentedly early age and ir 
pe to not & few colleagues of senior rank anc 

eminence ın their different flelds. . It was t 
ee situation calling for exceptional tact anc 
wisdom. These qualities Kenyon possessed to thi 
full, and wrth them urbanity, fairness, and adminis 
trative ability of the highest order. Never waa thr 
Museum more wisely and fairly governed ; never hac 


d ige been raised to a higher level. Olassica 
es bad sharpened his critical faoultiee, enabling 
aio clarity the eaentihl 


of the most difficult T problem. His capacity f 
bügineee, coupled with firmness and courtesy, mad 
him & model chairman, and he was at various 

ident of the British Academy, of the 
Boar , of the Society of Antiquaries, and warder 
of Winchester College. In 1918 he was selected al 
adviser to the Imperial War Graves Commission. ' 

After his retirement ın 1930, Kenyon gave: ‘himsel 
largely to biblical studies, an early love, and t 
textual criticism m particular. He edited a series o 
hae papyri which Mr. Chester Beatty had brough: 

, publishing the frurte of his labours i 

‘Recent evelopmenta in the Textual Oritiosm o 
the Greek Bible". To this work, produced in 1933 
he added in 1948 “The Bible and Modern Scho 
ship”, amall in size, but weighty in content. A worl 
of more popular appeal but not leas scholarly was hi 
“Books and Readers in Ancient Greece and Rome 
which had appeared in 1932. 

He waa an honorary graduate of many universities 
Many honours and decorations had fallen to him ; bu 
it is probable that he prized none more highly ‘then 
the T.D. which marked his long connexion with th 
Territorial Army and with the Inns of Court Regimen 
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in particular. Beginning the First World War as & 
sompany commander, he ended it as a lieutenant- 
xolonel. Had he not chosen the path of scholarship, 
Kenyon might have been a soldier of distinction. He 
souched nothing which he did not adorn. 

He marned in 1891 Amy, daughter of Rowland 
Hunt. She died in 1938. Of his two daughters the 
alder is a well-known archmologist. 

F. Q. RINDALL 
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Dr. Willlam McRae, C.I.E. 


Wrox MoRam was born in Sootland in 1878 
and graduated in the University of Edinburgh, from 
which he later recerved the degree of D.8c. He arrived 
n India on March 28, 1908, and joined the Agri- 
sultural Service as a mycologist at the Imperial 
[Institute of Agricultural Research, Pusa, now the 
Indian Agricultural Research Institute, New Delhi. 
Dr. MoRae’s services were placed at the osal of 
ihe Government of Madras with effect from January 
l, 1910, for employment in the local Agricultural 
Department, where he served for nine years as 
dovernment mycologist and as the principal of the 
Agricultural College. During the period of his tenure 
n Madras he nd both mycological research 
and teaching. “He successfully conducted campaigns 
against the serious disease of palms which 1s 
k nsible for bud-rot. Earlier he also investigated 
she blister blight of tea which was nsible for 
1eavy losses in tea plantations in Darjeeling, and 
;ubhshed an extremely valuable bulletin on the 
mibject, in which he described the control measures 
xf this serious disease. 

In 1920 Dr. McRae returned to Pusa as head of 
ihe Mycological Section of the ial Institute for 
Agricultural Research, & post which he held untal the 
and of his service, except for intervals when he acted 
i8 agricultural adviser to the Government of India 
or as agricultural expert to the Indian Council of 
Agnoultural Research. He was responmble for 
valuable investigations on the wilt disease of pigeon- 
yea, the mosaic disease of sugar-cane and also foot-rot 
X betel vine. He held the posta of joint director and 
bati of director of the Imperial Institute of Agri- 

Research, Pusa, in addition to his own duties, 

r short periods. 

Dr. MoRae made valuable contributions to the 
nvestigation of plant diseases and published more 
ihan twenty-one scientific papers. In recognition of 
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his work he was appointed C.I.E. m 1934. He was 
placed on the retired het after more than twenty- 
five years service on June 23, 1934. He was one of 
the most energetic men m the Indian Agricultural 
Service, and besides being an able scientist he also 
had the reputation of a good administrator and a 
great disciplinarian, who speared no pains in the 
development of mycological research and kept up the 
standards go well established by Dr. E. J. (later Sir 
Edwin) Butler, whom he succeeded. In Dr. McRae’s 
death on July 8, India has lost not only an out- 
standing scientist, but also & friend who will be held 
in esteem for a long time to come. 
R. 8. VABUDHVA 


The Right Hon. Lord Macmillan, G.C.V.O. 


Mr. W. D. SrunOH, searetary to the Royal Com- 
mission for the Exhibition of 1851, writes: ‘‘Lord 
Macmillan, who died on September 5, was chairman 
of the Board of Management of the Royal Commisaion 
for the Exhibition of 1801. He took a close personal 
interest in the Commissioners’ scheme of science 
research scholarships, and those who were present at 
the 1861 Scholars’ Centenary Dinner in 1951 will 
surely remember him with affectionate respect. His 
great humanity enabled him to see scientific achieve- 
ment in & true perspective, and he was not afraid 
to remind & gathering of distinguished scientists that 
they were first and foremost human beings. He was 
intensely proud of the soientiflo record of the Com 
missioners’ research scholars, and maintained his 
active interest in the work of the Royal Commission 
until the day of his death. Scientista may well join 
with those in many other walks of life ın mourning 
the loss of & great friend”. 


We regret to announce the following deaths : 


Prof. C. B. Fawcett, emeritus professor of geography 
in the University of London (Univermty College), on 
Beptember 21, aged sixty-nine. 

Mr. E. H. Godfrey, formerly chief of the Agnicul- 
tural Branch, Dominion Bureau of Statistica, Canada, 
on September 22, aged ninety. 

Prof. C. H. Lees, F.R.8., emeritus professor of 
physics in the Univermty of London, formerly vioe- 
principal of Queen Mary College, on September 25, 
aged eighty-eight. 


NEWS and VIEWS 


id Fischer (1852-1919) ` 


Exu Fromme, who in his life-time exerted a 
srofound influence on chemistry and chemista of his 
reneration and whose discoveries in biochemistry are 
still yielding rich harvests, was born & century ago, 
yn October 9, 1852, at Euskirchen in Rhenish Prussia. 
Che son of a p us merchant, he was apprenticed 
‘or two years to his brother-in-law, a timber-merchant, 
5n leaving school in 1869. His interest in experimental 
wience led to hia becoming a pupil of Friedrich August 
Xekulé at Bonn. After working aa assistant to Adolf 
ron Baeyer at Strasbourg and Munich, he held the 
hairs of chemistry at Erlangen and Wurzburg, and 
n 1892 succeeded August Wilhelm von Hofmann as 
»rofeasor of chemistry at Berlin. As early as 1875 


he discovered phenylhydrazine, “the path-findor of 
carbohydrate chemistry", and described ita reaction 
with the sugars to form osarones. He synthesized 
and formulated caffeine, xanthine, theobromine, 
glucose, fructose and veronal—the first of the 
barbiturates; developed a ‘family tree’ of gout, 
based on the purine nucleus; devised quantitative 
methods for isolating amino-acids, with which 
he prepared polypeptides; and, with Emil Abder- 
halden, did fundamental research on the specific 
action of enrymes.  Keenly interested in the re- 
quirements of the chemical industry, he was instru- 
mental m founding the Kaiser-Wilhelm Institub fur 
Chemie in 1912 and in the First World War organized ' 
Germany's chemical resources. A tremendous worker 
with a splendid memory, Fischer was idolized by his 
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pupils and asistanta, once they had accustomed 
themselves to his austere manner and to his exacting 
and critical methods. Elected a foreign member of 
the Royal Society in 1899 (he had been awarded the 
Davy Medal in 1890) and recipient of the Nobel 
Prise for Chemistry in 1902, he died during the night 
of July 14, 1919. 


An Elizabethan Lodestone 
THs National Maritime Museum, Greenwich, has 
recently been lent & lodestone reputed to have 
belonged to Sir Francis Drake and to have been 
given by him to Lawrence Kemeys. The lodestone 
is mentioned in an inventory of the poeseasions of 
the Kemeys family so far back as 1680, and has been 
handed down in the family to Lord Wharton, ite 
t representative, by whose permission it is 
ing exhibited in the Museum. It is approximmately 
lin. by 1 in. by $ in. and is believed to have been 
reset in silver about 1700. The lodestane is of the 
type formerly carned by ins when on long 
voyages in order to ‘retouch’ the com needles 
when they became demagnetized. ‘his one is 
extremely strong, having &, magnetic moment of 
1,900 o.g.s. umts. Lawrence Kemeys came of the 
Kemeys, or Kemmoys, femily of Cefn Mably House, 
Michaelstone, near Cardiff, and the earliest record 
usually quoted of him is his command of the Gallego 
under Sir Walter Raleigh during his voyage to 
Trmidad and up the Orinoco in 1595. He seems to 
have shared for a time Raleigh’s imprisonment in 
the Tower of London in 1608, and was foremost in 
urging the undertaking of the latter's ill-fated 
expedition to the Orinoco of 1617. 


Ramsay Centenary Exhibition 
Aw exhibition at the Science Museum, organized in 
collaboration with University College, London, marks 
the centenary of the birth of Sir William Rameay (see 
. 554); it will be open for three months. The 
ibition is divided into three main sections: the 
first will include books, documents, portraits and 
general biographical material. A large oil painting 
of Ramsey, made by Mark Milbanke in 1918, will 
form a fitting centre-piece. In the second group will 
be sean same of the original apparatus used by 
Ramsay and his collaborators. One of the earliest 
machines for obtaining hquid air, which was installed 
for Ramsay in 1898, has been re-erectod for the 
exhibition. The third group ilhustrates the way in 
which the inert gases now serve our needs. 


Incubatlon and Hatchery Practice 


Every year in England and Wales about 100,000,000 


ultry are used for hatchi ; of these, 
Sot 30 per cent fail to hatch. Failure to hatch may 
be due to unsatisfactory nutrition of the breeding 
flock or it may be due to some fault of the hatchery 
incubeting the eggs. Whatever the cause, a 80 per 
cent loss represente a heavy charge on the poultry 
industry of Britain. Of equal or greater importance 
may be the effect of unsatisfactory hatching con- 
ditions on chicks which do survive any mismanage- 
ment at the hatchery. They may be affected to a 
degree which may adversely mfiuance their ability as 
egg producers, and these poor-quality birds will 
remain an additional handicap on the poultry 
industry. To help poultry farmers the Ministry of 
Agriculture and Fisheries has produced a booklet 
which deals with the hatchery industry in oonsider- 
able detail. ‘The opening section describes the 
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structure of the egg and the development of the 
embryo ohick.. Natural hatching -and artificial 
incubation are then dealt with, and hatchery dosign, 
construction, hygiene and management are alsc 
described. A chart summarizes all the possible causes 
of hatching failure and how to avoid them, while the 
special requirements of turkey, duck and goose eggs 
sre listed In an appendix. Copies of the bulletin may 
be obtained from H.M.8.0., price ls. 104d. 


Detection of Insects In Grain 


To reveal the extent to which a sample of grain is 
infested by insects and the nature of the insecte 
concerned, prolonged mvestigation in the laboratory 
e eh Mrqueet But there 
is frequent need for some rapid od by which the 
Presence or absence of living insects can be recog- 
nized, so that an ummediate decision may be reached 
as to whether the gram in question is suitable for 
prolonged storage. Similarly, in stores receiving 
supplies from various sources, testing of incoming 
batches will prevent the addition of infested samplee 
to the main stocks. The ‘heating’ of stored grain ie 
a wellknown sign of infestation, but a much more 
sensitive method for the detection of insects in grain 
is their production of carbon dioxide. At or below 
15 per cent water content, the metaboliam of the 
grain itself or of any ERE e it may contain 
is negligible in oomparison with that found even with 
& minimal amount of insect infestation. R. W. Howe 
and T. A. Oxley, of the Pest Infestation Research 
Laboratory, Department of Scientific and Industrial 
Research, have written & concise statement of the 
principles and applications of the carbon dioxide 
method in a pamphlet entitled ‘Detection of Insecta 
by their Carbon Dioxide Production” (pp. 20; 
London: H.M.8.0., 1952; ls. net). This describes 
the apperatus required, the test procedure and the 
i ion of resulta, and includes all the tables 
needed for the analysis. 


Agriculture and Forestry 


A BTUDY of alluvial soils in north-west Germany 
from the point of view of combining alternate 
forestry and agriculture in & periodio or temporary 
agricultural use of forest land has been made by.W. 
Wittich, and his conclusions have now been ponis 
in & brochure entitled ‘“Landwirtachaftliche Zwischen: 
nutzung im Walde als Meliorationamittel und Hilfe 
für die Ernhhrung" (temporary agricultural cropping 
on forest land as a means of goil improvement and aa 
& [ei sept source of foodstuffs) (Hannover ! 
M. and H. Schaper, 1048) (see Forestry Abstracts, 18, 
No. 8; 1952. From the Commonwealth F 
Bureau, Oxford). He reviews German, Austrian and 
Swiss literature on the subject, ‘considering the 
varying characteristics of forest soils, the types of 
soil suitable for this , the requirements of the 
agricultural crop plants that could be used, the 
practical management of muli crope and the progpecte 
or agricultural cropping on individual soil types, 
with main reference to the diluvial and alluvial goile 
of north-west Germany. He concludes that the wide- 
spread prejudice against this practice, one of the 
earliest practised by man, in part at least, is unten, 
able; and he maintains that there are few soils on 
which agricultural use need be detrimental and many 
in which definite improvements oould be achieved 
under proper treatment—for example, by the more 
intensive cultivation and fertilizing made econamic- 
ally possible by agricultural crops. This investigation, 
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which 1s of great value, 18 really only a throw-back to 
the method of ‘shifting cultivation’ and should have 
3 far wider applicataàon than north-west Germany. 
The old-type snifting cultivation is being utilized in 
India and Burma, under its Burmese name iaungya, 
by the forest officer to produce new crops of some 
of the more valuable species of timber trees; the 
practice is applicable to Africa and elaewhere in the 
tropics. But Wittich’s work mtroduces a further 
most promising stop to the problem of a world 
shortage of food. For the permanent forest areas of 
lho world, which for various reasons it is imperative 
to conserve, can nevertheless be used for the growing 
of food crops for a p number of years at 
the end of & forest rotation, and then the land can 
be returned to permanent forest. Such a system 
should substantially increase the amount of land 
avaiable at any one time for agriculture. 
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West African Gold Coast Timbers 


A SMALL handbook of Gold Coast timbers was first 
published in 1041; it proved of great utility to 
officers of the Forest Department and others con- 
cerned and was soon out of print. Since then, 
considerable progreas has been made both in the 
asseaament of the forest resources of the country and 
in the development of the timber trade. To meet & 
growing demand, ıt waa decided to publish a new 
edition, a work undertaken by D. Kinloch and W. A. 
Miller, of the Gold Coast Forest Department (“Gold 
Coast Timbers.” Revised Edition. Pp. xii+ 39; 
T&karadi: Government Printing Department ; 1s. 6d.). 
Thanks are accorded to the Director of the Princes 
Risborough Forest Products Laboratory for assistance. 
The closed-forest rone of the Gold Coast occupies 
approximately one-third of the entire territory and 
has an area of some 80,000 square miles. The remain- 
ing northern two-thirds consists of the savanna- 
forest zone, the forest resources of which are of 
purely domestic interest. The timber wealth of the 
country 18 concentrated in the closed-forest rone, of 
which it 18 estımated that some 16,000 square miles 
are still under forest; the remainder has been con- 
verted to agriculture, which continues to destroy an 
estimated 300 square miles of forest every year. The 
forest is not uniform in type throughout, there being 
É gradual transition from the south-west corner in 4 
general north-easterly direction, and this transition 
is intimately connected with rainfall, though other 
local factors occur. Two types occur: the tropical 
somi-evergreen rain forest of the south-west corner, 
and the tropical mixed deciduous forest covering 
some ninety per cent or more of the whole rone. 
Bub-types are proposed, and & number of species 
described for which the booklet should be consulted. 
The information given in this new edition 18 almost 
entirely the work of the Forest Department and 
includes considerable additional data provided by 
enumeration surveys and records of the Forest 
Products Research Laboratory, Princes Risborough. 
War-time departmental experience ın milling and 
utilization has also proved of great assistance. 


Proceedings of the Bihar Academy of Agricultural 
Sclences 
Trs first number of the Proceedings of the Bihar 
Academy of Agricultural Sotences has now been pub- 
lished. In view of the importance of agriculture in 
India to-day, thia new journal should be a great 
asset, for research results, particularly those relating 
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to local crops and climatic conditions, must be avail- 
able to all concerned if progress is to be made on 
sound scientific lines. The subjects discussed in the 
first number are very varied, but in cach case the 
emphasis 18 leid on the practical aspect of the 
problem. Among the biological papers are those on 
inter-varietal hybridization in Luffa acutangula and 
ita economic significance, and studies in the pro- 
duction of carbon dioxide in stored wheat infested 
by Sstoplalus granaria L. and S. oryaa L. Boil and 
manurial problems are represented by a description 
of the Bihar soils, followed by an account of the 
results from & large number of field experiments 
carried out on cultivators’ plota throughout the 
State. The benefit from the application of nitro- 
genous and phosphatic manures has been clearly 
demonstrated, and interest in their uso so stunulated 
that appreciable increases in yields may be ex- 
pected in many districts. The importance of statistica 
is evidently recognized, for the accuracy of fiold 
experiments is discussed in & further paper on the 
sıze and shape of plots m wheat trials. T'hree numbers 
of the journal will be published annually and those 
will be available free to members of the Academy ; 
to others the annual subscription is Hs. 10. All 
communications should be addressed to the Sooretary 
of the Academy, Agricultural Research Institute, 
P.O. Sabour (Bihar), India. 


Newspaper Libraries In Great Britain 


Tas Library Association has published a pamphlet, 
entitled "Newspaper Libraries", by J. Lewis (No. 11 
in the series; pp. 76; 1952. 7s., or bs. to members), 
which outlines first the functions of such libraries 
in Great Britain and then describos tho typos of 
material contained in a newspaper library and the 
arrangement, classification and filing of such matorial. 
Some account 1s given of the news indexes maintained |. 
and indexing practice in newspaper libranes, of tho 
methods used for the care and preservation of goneral 
and special material, and of the formal and informal 
co-operation which exists with other hbraries. The 
pamphlet includes both a bibhography and indox, and 
these facilitate reference to much information which 
may assist the technical or scientific libraman on 
occasion, a8 well as those whose noeds are more 
general. 


Manchester Museum: Annual Report for 1950-51 


THE annual report of the Manchester Museum for 
the year ending July 1951 (pp. 28; from the Museum, 
Manchester; 1952) gives an account of continued 
progress in all departmenta. The housing of study 
and reserve collections has presented many problems, 
though by extensive movement of cupboards and 
cases & more orderly arrangement has been attained. 
The proper storage of colloctions involvos classi- 
fication, which is also an essential preliminary to 
cataloguing. One essential function of museums is 
research, and in this connexion it is interesting to 
note the large numbor of papers written by members 
of the staff during the year. 


Fifth Empire Mining and Metallurgical Congress 
Tum fifth Empire Mining and Mctallurgical Con- 
grees will be held m Australia during April 12-May 
23, 1953, and afterwards in New Zealand. Tho 
Congress will afford an opportunity for mining 
engineers, metallurgists, ecientifle workers, enginecry 
and others concerned with the mining and metal- 
lurgical industries to meet and discuss technical 
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progress and problems, inoludmg the development of 
the mineral resources of the British Commonwealth 
of Nations. The programme will be divided into five 
parte: pre-sessional visit m Tasmania (April 12-19) 

meeting &nd other official a 
together with technical seasions, in Melbourne (April 
20-25); visit to Canberra (April 26-27); further 
technical sessions in Sydney and tours in New South 
Wales, South Australia and, if desired, Queensland 
or Western Australia (April 28-May 23); journey to 
New Zealand i 
South Island, followed a conference in Dunedin 
and then visite to North Island. The main section of 
the technical proceedings will consist of æ series of 
volumes dealing in an analytical and comparative 
manner with Australian deposits and -practices, as 
follows: (1) geo ai d ae ore depoemte ; 
(2) mining methods; ) milling methods; (4) 
extraction. eee) ferrous, (b) non-ferrous ; 
(5) miscellaneous and general; (6) coal; and (7) 
general handbook. In addition, literature describing 

i t and practices in the various important 
mining centres will be available. Further information 
about the Congress can be obtained from the Secre- 
tary, Fifth Empire and Me ical Congress, 
Osborne House, 399 Li Collms Street, Melbourne, 
Victoria. 


International Fertility Association 


In Rio de Janeiro last year, delegates from twelve 
nations founded a new medical society to be known 
as the International Fertility Association. The aims 
of this organization are fourfold: to study the 
problems of fertility and sterility in their broad 

implications; to stimulate scientific investigation 

social awareness in the field of fertility and 
sterility ; to standardize nomenclature, 
tests and evaluation of diagnostic methods and 
therapy throughout the world; &nd to hold regular 
international congresses in different of the 
world. The first World Congress on Fertility and 
Bterility, sponsored by the Association, will be held 
in conjunction with the American Bociety for the 
Study of Sterility, in New York City in May 1958. 
Further information can be obtained from the 
secretary: 
Guerrero, E. Schulz No. 19, Mexioo, D. F., or 
from the associate secretary-general, Dr. Abner I. 
Weigman, 1160 Fifth Avenue, New York, N.Y. 


Colonial Service : Recent Appointments 

Tan indi appointments in the Colonial Bervice 
E been announced: ©. A. Collins 
d oe. plants and produce, Gold Coast), 
ead offloer, Gold Coast; R. G. Heath (chief 
fleld officer, Federation of Malaya), doputy director of 
agriculture, Federation of Malaya; J. D. Jameson 
(senior botanist, Uganda), senior research officer, 
Uganda; R. G. Sangster (senior assistant conservator 
of foreste, Uganda), conservator of forests, Tangan- 
yika; Sir James trick LE ep Kenya), 
senior ranger, ya; Wo (assistant 
liv officer, Nyasaland), EON officer, Nyasa- 
land; W. R. Amfour, agricultural superintendent, 
British Guiana ; D. R. Goodrich, agricultural officer, 
Nigeria ; K. W. Harker, peu Agri- 
cultural Department, Uganda; T. F. Neevind, 
agricultural officer, Uganda; J. E. "Huddart &nd 
C. Walker, veterinary officers, Kenya; D. A. B. 
Llewelyn, scientific officer, East Africa High Com- 

piis 
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Announcements 


Mz. HAROLD James Paan, principal of the Imperial 
College of Tropical Agriculture at Trinidad pes 
January 1947 (see Nature, 158, 410; 1949), 
resigning that appointment at the end of October in in 
order to jom the staff of the Food and Agriculture 
Organization of the United Nations. 

Tae Lord President of the Council has appointed 
Bir Wallace Akers, a director of Imperial Chemical 
Industries, Ltd., and Bir Philip Johnson, a director of 
Hawthorn Lealio &nd Co., Ltd., and chairman of the 
Parsons and Marine Engineering Turbme Research 
and Development Association, to be members of the 
Advisory Council for Scientiflo and Industrial 
Research. Prof. P. I. Dee haa retired from the 
Council on completion of his term of office. Sir Hugh 
Warren has resigned his membership of the Council 
because of the preasure of other duties. 

Tum Council of the Institute of Metal 
announces that the Westinghouse Brake and Signal 
Co., Ltd., Prize w to be awarded to Mr. W. A. 
Marshall for his paper on '*Non-Electrolytio Smooth- 
ing Treatment for Steel". The Johnson Matthey 
Silver Medal has not been awarded this year, no 
paper in the field covered by the terms of the award 
having been received. The Medal is offered for & 
paper dealing with any aspect of electrodeposition of 
precious metals. 

Sm Franx Wurrrte has been awarded the 
Churchill Gold Medal of the Society of Engineers. 
The award has been approved by Mr. Winston 
Churchill, who ig an honorary fellow of the Society, 
and is made “for the most noteworthy development 
in sages or contribution to contemporary 


Tuna dendi of the war-damaged buildings 
of Bedford College for Women (Univeraity of London) 
will be oelebrated at & meeting in the College on 
October 28 at 3.0 p.m. Addresses will be delivered by 
the Chancellor of the Univerarty and the Principal 
of the College ; Queen Mary, patroness of the College, 
hopee to visit the College during the afternoon. 

ParzES of value up to £150, with a maximum of 
three awards, are being offered for 1953 by the 
Council of the British Plastics Federation, as adminis- 
tratora of the Bowen (Cables and Plastics) Prize. 
Fund. The awards will be made for papers on origmal 
investigations in engineering and/or physical problems 
relating to compresion, transfer or injection mould- 
ing. Further information can be obtained from the 
General Manager of the British Plastios Federation, 
47/48 Piocedilly, London, W.1, to whom contributions , 
for the prizes must be submitted not later than 
July 81, 1958. 

AN international congress on medical librarianship 
will be held in London during July 19653, with Sir 
Cecil iri president of the Royal College of 
Burgeons of as honorary president. The 
congress will include formal sessions for reading and 
discussion of papers, visita to medical libraries and 
social functions, and also, it is hoped, an exhibition 

of medical booka and periodicals and library equip- 
ment. All those actively engaged or interested in | 
medical librarianship are invited to participate.’ 
Further information can be ocu eyes the 
no Beore First Internatio ngresas on 
MM dE ke , o/o London School of Hygiene 
and ‘Tropical Medicine, Keppel Street, London, 
W.O.1l. 
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GOVERNMENT RESEARCH IN AUSTRALIA 
COMMONWEALTH SCIENTIFIC AND INDUSTRIAL RESEARCH ORGANIZATION 


HE third annual report of the Commonwealth 

of Australia Scientiflo and Industrial Research 
)rganiration*, which now numbers fifteen divisions 
ind expended more than £3 millions during the year, 
overs the year ended June 30, 1951, and again 
tresses the extent to which slow progress with the 
»ulding projecta handicaps the development of 
‘esearch programmes. 

In spite of staff problems, the Division of Soils 
'ontinued work on some fifteen soil surveys and 
» compilation of & manual of Australian soils was 
rearing completion. Chemical work on the basaltic 
coils from Lismore, New South Wales, was com- 
;leted, studies on the availability to plants of copper 
md manganese continued, and an investigation into 
he ion exchange and pH relations of cation-dominant 
oils commenced. Studies on the stability of naturally 
»ourrng aggregates have shown that natural aggre- 
zation can be measured by a drop-shatter method, 
vhich has been used to help define the structure and 
xongistency of soils of the Riverina and Abermusden 
listricts. 

During the year, 518 samples of seed and plant 
nateral, chiefly pasture and forage planta, were 
ntroduced from thirty-three countries for trial in 
Australia, and in the latter part of the year the active 
ollection of plant materials in other countries was 
leveloped with the view of testing in Australa. 
further trials have confirmed the value of Lathyrus 
chrus as a green manure for use in vineyards 
specially on lighter soils, and of Phaseolus as grain 
egumes, while studies of flowering and seed-settmg 
of introduced sunflower varieties continued. A 
ction of plant genetics has been re-established and 
ts work extended to include genetical and cyto- 
renetical investigations of pasture species for Aus- 
Talian conditions, cereal problems not being pursued 
igewhere, and problems in the resistance to disease 
f major vegetable crops such as the tomato and 
xt&to. The Plant Diseases Section has given special 
tention to the chemotherapeutic control of virus 
[jdeases, and investigations on the use of antibiotics 
or controlliig plant diseases continued. Some six 
iundred further testa of native species were made for 
he presence of alkaloids, saponins, cyanogenetic 
‘lycosides and other chemical principles, and two 
iundred and fifty bulk samples were collected for more 
letailed examination. At Clare, Queensland, the two 
orevious seasons investigations on the water require- 
nents of tobacco showed that yield and quality were 
naintained over & wide range of treatments, and the 
ffeot of ni -levels and rates of planting on 
[u&liby was being investigated. Detailod studies of 
he nutritional requirements of subterranean clover 
ire being continued under fleld, greenhouse and 
aboratory conditions; end other pasture investi- 
tations have included ecological studies on native 
and exotic pastures, nutrition and soil deficiencies, 
he use of pastures and maintenance of fertility. 
Weed investigations again indicated that plent- 
Towth regulating substances alone offer no prospect 
f controlling established skeleton weed (Ohondrila 
uncea). At the Katherine Reeearch Station, the lime- 


* Parilamené of the Commonwealth of Australa. Third Annual 
veport of the Commonwealth Sclentific and Industrial Research 
irganiration for the Year ending 30th June 1951. Pp. 107. (Can- 
ema: Commonwealth Government Printer, 1962.) Os. Od. 


stone red soils of the Tipperary land system were 
being examined for determining the possibilities of 
agricultural development under -land conditions, 
while at the Kimberley Research Station agronomic 
and pasture problems under irrigation were being 
studied in co-operation with the Western Australa 
Department of Agriculture. 

Research into problems of animal health and pro- 
duction at the MoMaster Animal Health Laboratory, 
Sydney, included further studies with phenothiazine 
against internal parasites. Studies at the Veterinary 
Parasitology Laboratory, Yeerongpuly, Queensland, 
on the identification of the species of amplustomes 
infesting cattle have been completed, and evidence 
obtained that the ‘Queensland itch’ of horses 1s 
associated with*hypersensitivity to the bites of sand- 
flies (Ceratopogonidg) ; protection by regular spraying 
with DDT was being investigated. Progross ib 
reported in the development of the Poultry Research 
Centre at Werribee, Victoria, and studies of the 
vitamin A requirements of sheep, tho effects of zine 
and copper deficiency on the biochemical processes 
involved in phosphorylation within the tissues of 
planta, on carbohydrate metaboliam, and on sheep 
feeding with particular reference to drought con- 
ditions continued, as well as on the influence of 
nutrition on the breeding performance of merino ewes. 

Bemdes ita work on‘the cattle tick, the Division of 
Entomology obtained very promising results in 
oo-operative work on the control of the Argentine 
ent ın Sydney and ın Western Australia, which points 
to the possibility of complete eradication of the ant. 
The outbreak of the Australian plague 
locust did not materialize during 1950-61, and earlier 
work on the relation between trees and locust 
abundance was extended. A long-term experiment 
on the control with DDT of the pasture cockchafer, 
Aphodius howttit Hope, was concluded ; but use of 
DDT against the red-legged earth mite in pestures 
also infected with the lucerne flea (Sminthurus viridis 
L.) is not recommended. Work on biological control 
has emphasized the importance of detailed attention 
to the flora associated with a weed, both to ascertain 
the extent to which other plante are likely to asmst 
the insects and to determine the species likely to 
replace the weed. In the Wildlife Section, the work on 
the virus disease of rabbits, myxomatosis, was given 
pnority, and the night-biting mosquito, Culex annu- 
lirosiris, was shown to be the principal vector along the 
Murray main stream. Of poisons now in use, only 
sodium fluoroacetate showed promise for rabbit control. 

Fisheries research at the Dunwich Field Station, 
Stradbroke Island, South Queensland, covered the 
distribution and movements of mullet in the estuarine 
and river phases of their history, the development of 
the oyster industry of Queensland, the distribution 
of prawns and prelimmary work on lagoon fish- 
farming. The laboratory at Thursday Island, 'l'orres 
Strait, was equipped and progress 1s reportod in the 
study of plankton and the biology of pear! oysters. 
To extend the oceanographioal work, preliminary 
plans were prepared for an oceanographical research 
vessel to be constructed in Great Britain. Studics on 
fouling by marine growths continued at various 
pointe, and this work has revealed the importation, 
on ships bottoms, of fouling organisms from other 
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countries. A programme oovering the biology and 
distribution of Macrocystis aims at giving a reliable 
estimate of the quantity of this seaweed in Australian 
waters, the seasonal and long-term fluctuations in 
yield of the seaweed and ite products, and the method 
of regeneration of the plant. 

Food research included a detailed study of the 
performance of refrigerated railcars with end bunkers 
and ooolerg, which led to the preparation of a state- 
ment of the lea governing the use of these 
vehicles for chilled beef transport. An account of the 
work on the evaluation of processes was 
published. Studies of the temperature relations of 
Olostridsum botulinium and of the factors affecting 
the germination of heat-treated bacterial spores 
continued, while much work was done on the develop- 
pee of ee laboratory and field methods for 

degree of fish spoilage. The longer 
miis Dike of dehydrated sugared fruit compared 
with ordinary dehydrated fruit has been confirmed, 
and varieties of fruit and vegetables were being 
tested for suitability for 

The anatomical studies of timbers from Malaya, 
Borneo and New Guinea have proved of considerable 
value, and attention has also been paid to the factors 

the death of medullary ray and vertical 
parenchyma cella in sapwood-heartwood. Activity in 
the wood preservation fleld markedly increased; a 
survey of the causes of failure of preservative treat- 
ment of croms-arms was completed in Western 
Australia, Victoria and New South Wales, and a 
laboratory study of the toxicity and permanence of 
hircos Rai preservatives was commenced. Research 

poe and uses of building materials con- 
usd in Division of Building Research ; but the 
only new project was the preparation of a paper on 
the weathering and durability of building materials 
‘in the tropics for the International Buildmg Research 
Congress held in London in September 1951. 

Wool textile research was extended to cover the 
improvement of wool as a textile fibre and the 
reduction of costs of production of woollen, worsted 
and felted miierials, pup saver year Anai. SEPE 
before the new laboratories are fully staffed with 
adequately trained research workers. Considerable 
interest has bean displayed in the two processes 
recommended by the Organization for the recovery 
of wool from in pieces and broken skins. A 
suitable method has been developed for the alkaline 
hydrolysis of wool wax to wax alcohols and acids, 
and the study of the formation of flbres under natural 
congitions' has been continued in the Division of 
Industrial Chemistry, where much attention has 
also been given to the study of wool wax and sugar- 
cane wax. Steps were taken to provide & more oóm- 
prehensive microanalytical service for acientiflc 
institutions and. industry. Attention was also being 
given to analytical problems in connexion with the 
uranium ores of South Australia, the chemistry of 
alunite and ita utilization in the production of 
fertilizers, the physiologically active alkaloidal prin- 
ciple of the up strain of subterranean clover, 
and to liquid and vapour equilibrium concentrations 
of binary mixtures and their variation with tem- 
perature or pressure, in relation to plant design. A 
satisfactory method of concentrating topax (used m 
ceramic ware) has been devised. The Section of 
Physical Metallurgy was concerned mainly with the 
metallography of alloys of titanium, gas surface 
reactions of titanium, and the influence: of prolonged 
stress on lead alloys. 
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The work of the Division of Tribophysice con- 
tinued on the same lines as in the previous year, but 
was still hindered by lack of space; and that of the 
Division of Metrology was largely determined by ita 
statutory nsibilitiee for Commonwealth stan- 
dards. The Division of Physics was alao concerned 
with research designed to improve the accuracy of 
the methods of maintenance of standards, to increase 
the accuracy of measurement, the determination of 
pre es of materials at extremely low temperatures 

the study of the physical processes associated 
with the emision of radiation from the sun, including 
the development of new techniques for the study of 
the ionosphere and improved navigational aids under 
Australian conditions. The work of the Section of 
Meteorological Physics was consolidated and extended 
on the previous lines, including the prevention -of 
frosts in orchards, the physics of rain and clouds, 
and the artificial formation of rain. In the Section 
of Mathematical Statistios two further centres have 
been established to provide direct assistance to 
divisions of the Organization in their experimental 
work. The Organization continues to co-operate with 
the Physics Department of the Univerarty of Mel- 
bourne in research on nuclear physice and coamic rays 
under the direction of Prof. L. H. Martin. 


VoL. 170 


AMERICAN SCIENTIFIC EQUIPMENT 
FOR BRITISH LABORATORIES 


HE last report of the director of the Chemical 

Research Laboratory, Teddington, acknowledged 
the indebtedness of the Laboratory to the European 
Co-operation Administration of the United States for 
the supply of ee unobtainable in Britain, 
including a Podbielniak Hyd-Robot self-recording 
low-temperature fractional-distillation unit, a Beck- 
mann flame spectrophotometer and a multi-source 
unit for spectrographic work. A list of scientific 
equipment to the value of more than £350,000 made 
available in this way, chiefly to the Department ol 
Scientific and Industrial Research, but also to some 
twenty-four other research institutions throughout 
the United Kingdom, has now been published*. The 
equipment, much of which is obtainable only in the 
United States, has been made available for a we 
range of industries, and about 
has already been received. eee 
items as: an a&nderometer, enabling investigations 
to be made on precision bearings used m machine-too) 
spindles, eto., DR carpages R Ser fene 
quality of production; a compact analyser 
a ‘Faler’ lubricant tester; multi-channel direct- 
reading spectrographs permitting the use of methods 
much in advance of existing rapid analytical tech- 
nique; and a high-temperature dilatometer fo! 
research into mi ing sand. 

The National Ph Laboratory has beer 
supplied with a set of valves for the construction o: 
instruments for calibration m the frequency- 
2,660-10,000 Mo./s., a Carey recording 
meter, a thalium boron-iodide prism, 
klystron oscillators and crystal detectors, and witł 
‘Fosterite’ photoelastic material, as well as with nint 
Berkeley decimal electranic counting unite. The 
Building Research Station has received two Americar 
explosive-actuated fastening tools as well as a portabl 


* Imned by the Industrial Correspondent, Mutual Security Agency 
American Hmbessy, Grosvenor Bquare, London, W.1. 
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strain-mdicator, while American ‘trafficators’ with 
magnetic counters and accessories will assist the 
Road Research Laboratory in taking traffic censuses. 
The Fuel Research Station has received a centrifugal 
molecular still, a Brabender semi-automatic moisture 
tester, a temperature-compensated Worden gravi 
meter and deep-sounding gear; and a special di 
of metals not avaiable in Britem will assist the Gas 
Research Board m furthering its fluidized bed 
technique for gasifying coal. The development of 
heat pumps has been assisted by the supply of a 
special small thermostatic expansion-valve, and in 
connexion with the generation of electricity from 
wind power special transducer valves have been 
supplied for gust recorders. 

A Franz isodynamic separator has been supplied 
for the magnetic separation of minerals used in the 
atomic energy programme, and & small high-pressure 
pilot plant for catalytic flow-through Ear xem m 
organio synthesis. The work of the Shirley Institute 
has been facilitated by the installation of two Saco— 
Lowell speed frames and & ring frame, as well as & 
Scott serigraph for testing the strength of coarse 
yarns and light-weight rics. A special tensile 
testing instrument is being supplied to the Wool 
Industries Research Association, and a laboratory- 
type steamer, with pneumatically operated squeeze- 
rolls, to the Linen Industry Research Association. 
Other equipment supplied to research aasociations 
include the following : to the British Scientific Instru- 
ment Research Association, & Beckmann quartz 
spectrophotometer ; the Motor Industry Research 
Association, a ‘Stresscoat’ equipment for stress 
analysis of crankshafte ; the Pest Infestation Labora- 
tory, American methyl bromide applicators; the 
Leather Manufacturers’ Research Association, a 
Beckmann ultra-violet spectrophotometer; and to 
the British Paint, Colour and Varnish Manufacturers’ 
Research Association, equipment to modernize a 
Perkin-Elmer spectrograph, a set of diffraction 
reference cards, and an automatic mixer for pigments 
and various media. 


. SURAMIN (BAYER 205) IN 
7” ANIMAL TISSUES 


Demonstration of Bayer 205 (Suramin) In 
Tissues and its Cellular Distribution 
HE p of our investigations was the 
elaboration of a histological method suitable for 
the study of the microscopic localization of suramin. 
Buch a procedure seemed all the more demrable as 
this important chemotherapeutic drug is also, from & 
general theoretical point of view, an extremely 
interesting compound, owing to its being closely 
linked to protems and ite extremely long e 
in the organism (8ee refs. 1 and 2 for the hterature). 
Our experimenta were based on the conception of 
cambining the colourlees sulphonic acid with a dye 
cation, thus rendering it visible. On the interaction 
of suramin and bagio dyes in aqueous solution, 
coloured complexes are formed and, at a certam ratio 
of suramin to the dye, Lp E oocurs, the same 
colloid chemical rules bemg valid as in the case of 
the interaction of acid and basic dyes having opposite 
electric charges. Among the quinone dyes with 
closed rings, several were found which could be also 
combined with the suramin present in the cells. 
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Suramin could be ‘stained’ successfully with the 
following dyes: phenosafranin, cresyl blue, axure B 
(trimethylthionin). The best result was, howevor, 
obtained with methylene blue eosinate, which stained 
the cytoplasmic granules contaming suramin deep 
violet; the nucle: were also faintly stained, and the 
counter staining of the eosine became visible too. 

The essence of the specific staining technique 1s that 
a methyl alcoholic dye solution 18 used for fixing and 
staining simultaneously and, in contrast with routine 
histological methods, water is not employed, only 
organic solvents. A membrane cut from the oon- 
nective tissue, omentum or mesentery is quickly 
Spread out by means of pins on a slide, and, before 
drying, May-Grünwald stain is poured over it and 
left until it has nearly evaporated; then it is 
differentiated with continuous agitation m absolute 
ethyl aleohol for 20-30 sec.; the differentiation is 
interrupted with xylene, and the preparation is 
thoroughly washed in xylene and mounted in copsiva 
balsam. Smears of blood or exudate can be similarly 
stained as well as kidney tissue amears, in which the 
localization of the suramin in the nephron can be 
followed to great distances. 

A second method is to place small pieces of organs 
in excess of May—Grunwald solution for about 10 hr. 
and then transfer them directly into benzene and 
embed them in paraffin; afterwards the sections are 
floated on slides, deparaffinized and mounted in 
copaiva balsam (see photograph). 
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Rat kidney 72 hr. after mtravenous Injection of 20 mgm. suram!n, 
Granules con! in the epithellal oalls of the proxlmal 

tubular segment 


Our investigations, with mice, rate and guinea 
pigs treated with suramin, furnished evidence that 
the drug is ingested by reticulo-endothelial cells in 
which it accumulates, forming granules m the course 
of & few days. Suramin could also be detected in 
fibrocytes and serosal epithelial cells. It appears in 
the course of the first few houra in the epithelial cells 
of the proximal tubules of the kidney, and may be 
stored there in large amounts, being visible even after 
one or two months, inducing occasionally a nophroeia. 
Thus suramin behaves in the organism similarly to 
the vital acid dyes (for example, trypan blue) or the 
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chemotherapeutic arseno-benzene compounds® ; how- 
ever, in the elastic tissue of the vascular walls and 
in the fibrillar structures suramin could not be detected. 
Suramin is not t in & free state in the intra- 
cellular granules, MD Vi 6 ean 
carrier. This view is ported by the faot , On 
complete extraction of the dye from the preparation 
with methyl aloohol, the granules can be stained 
again. As suramin is very soluble in this solvent, 
this can only be interpreted by assuming that it is 
present in a protein » Which is in agreement 
with the fact that methyl alcohol is not capable of 
kae acie ae pee 

In such staining, aie Pra pn Msi aed 
of a mordant, being closely linked to the protein, 
reacting simultaneously with the basic dye and thus 
E e ce granules. 

Gia picture. demonstrated -in aia 
re, the close combination between suramin and 
plasma proteins must be taken into consideration ; 
it makes moet the continuous penetration 
of the unbound drug the glomeruli. In our 
Lane pede Sh iat a Eo 

by assuming that a certain amount of protein escapes 
continuo omeruli and is usually 
sea dary Bein ne ‘hus if guramin is present 
S ce d Gece Goan do ae Mo clo 
gains access to the ithelial cells of the tubules and 
accumulates there. Suramin acts as a tracer sh 
the physiological path h of the the protein. We have also 
completed investigations showing that suramin is 
introduced into the reticulo-endothelial cella by a 
&unilar mechanism, because these cells also ingest 
protems from ther environment. 


Visual Demonstration of Immune Reactions 
In Tissue 

In the communication, miorotechnioal 

methods havé been reported which enable one to stain 

Bayer 205 (suramim) in cells so that the fate of the 

injected drug in the organism can be studied with 


histological preparations. The great affinity of © 


suramin for proteins and ite stability in the organiam 


suggested the use of the drug as a label, thus making 
possible the demonstration by staining procedures of 
the further fate of proteins in normal and immune 


annnals. It could be assumed that with suitable 
experimental conditions the $n 
vwo reaction proceeding between 
the antigen and the antibody 
will be accessible for drect 
visual observation. It seemed 
that for this purpose the eliat- 
ation of the Arthus phenomenon 
with suramin-labelled protein 
would be the moet appropriate. 
Rabbits were injected intr&- 
peritoneally three times with 
1 ml. of. horse serum at intervals 
of two days; the test injection 
was oarried out 5-15 days after 
the last: sensitizing injection. 
At the test injection the rapid 
formation of a firm linkage 
between suramin and the pro- 
teins even at phymological pH 
and temperature waa taken into 
consideration. The horse serum 
was mixed with an equal ‘quan: 
tity of physiological saline pon 
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tion containing 0-5, 0-8 or 1 per cent ‘suramin, 
and 0-5 ml. was injected intracutaneously or sub- 
eut&neously in the dorsal or abdominal region. In 
animals saorifleed after 48-55 hr., a hemorrhagic 
oxdematous inflammation developed in an area 
5-7 om. im diameter at the site of the injection, 
which was absent in the similarly treated non- 
sensitized  oontrola. Membranes from the sub- 
cutaneous connective tissue put on slides were 
stained with methylene blue eoainate dissolved inmeth- 
anol in the manner described in our previous paper 
to demonstrate the suramin deposited m the tissues. 

In the controls, the connective tissue is in a resting 
state exhibiting multipolar or spindle-shaped histio- 
cytes with but few cytoplasmic granules containing 
suramin, and some round cella of m character 
with a few granules. Undoubtedly the 
suramin was entirely resorbed together with 
ilis foreign pictain from the doal depot; In sensitized 
animals, on the contrary, it was retained in large 
quantities in the inflamed area and could be detected 
as accumulations in different types of cella. Not only 
the histiocytes, but also the capillary endothelial 
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- oells—the connexion of which was interrupted here 


&nd there—were orowded with granules containing 
suramin, and even the fibrocytes contained granules. 
However, the whole picture was dominated by the 
Presence of numerous macrop loaded with 
dark-ooloured granules (Figs. 1 and 2). 

The considerable storage observed at the site of 
the Arthus reaction cannot be ascribed to the en- 
hanced capacity for phagocytosis of the cells of the 
animals pretreated with protein, since on injecting 
human serum mixed with suramin into rebbita 
sensitized with horse serum, this phenomenon could 
not be observed. The characteristic picture must 
therefore be due to specific serological causes. Local 
anaphylaxis is generally attributed to the combination 
of the priam and the preoipitin— mainly to cir- 

recipitin (cf. ref. 5)—oceurrmg in the 

enoe we believe the lanation of the oon- 

Babe n is Rap these elle ingest 

the resulting antigen-antibody complexes and, with 
the large amount of protem, the bound suramin too. 

Hitherto there has bean madequate explanatión of 
the vigorous and speciflo inflammatory stim 
caused by protein injected into the tissues of 
sensitized organism. We think that the characteristic 


Arthus phenomenon in the subeutis of sensitised rabbit 48 hr after the infection of 
Cis wil teres pee RE TEn. Ar agi gts rane con 


the macropbages 
-senaltized animal. Ih tho'body of resting histiocytes Miete: An 
Fig. 2 Control experiment, non 


taining suramin in the ogpillary 
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nistological picture of the Arthus phenomenon 
pecomes much clearer by the actual demonstration 
that many oella of various types, including capillary 
mdothelial cells, become heavily loaded with large 
masses of foreign and their own proteins. 

It ig a tal serological observation that 
foreign serum proteins and antibodies are elmminated 
at an accelerated rate from the blood stream as soon 
as the incubation period of immune body production 
anda; they persist only a very short time after 
sensitization 1n the circulating blood, and in the case 
of the subcutaneous application they become fhred 
ocally. Undoubtedly the phenomenon described 
ibove plays & decisive part in local fixation. How- 
»ver, investigations in progress suggest that in 
zeneral the rapid elimination of foreign proteins 16 
lue to the fact that the cells of the reticulo-endothelial 
system promptly ingest the antigen-antibody com- 
rlexes owing to their colloid chemical properties. 

N. JANCSÓ 
A. JANOSÓ-GÁBOR 
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THE DE HAAS — VAN ALPHEN 
EFFECT AT HIGH FIELDS 


By Da. D. SHOENBERG 
Royal Society Mond Laboratory, Cambridge 


ECENT experiments: have shown that the 
dependence of susceptibility on the periodic 
feld originally discovered in bismuth by de Haas 
and van Alphen occurs also in many other metals at 
semperatures in the liquid helium range and magnetio 
lelds up to about 15,000 gauss, such as are available 
n an ordinary electromagnet. According to the 
iheory, however, the effect is detectable at such low 
Jelds only because of the anomalous values of the 
siectronic parameters (effective masses and effective 
legeneracy ter) characteristic of the compli- 
sated form of the Fermi surface in the metals oon- 
»erned. For an ideal ‘free electron gas’ metal, the 
amplitude of the susceptibility oscillations should 
become appreciable only at much higher fields—of 
order 105 gauss; and the period should then be very 
mmall—of order 60 gaues or go. This is in t 
with the fact that no effeot has yet been found by 
onventional techniques in metals such as gold, silver 
and copper. Experiments at higher flelds are there- 
‘ore of interest not only because they offer the 
ooesibility of discovering the effect in other metals 
and studying it in conditions where the theory can be 
teated moet directly, but also because it would be of 
interest to atudy the effect at higher flelds in metals 
for which it has already been found at lower fields. 
Comparison with theory suggesta that in such metals 
only a very small proportion of the conduction elec- 
trons contribute to the effect at low flelds, and it 
might be expected that short-period oscillations 
»orresponding to the remainder of the electrons 
would oocur at higher fields. 
The usual method of studying the de Haas — van 
Alphen effect 18 to measure the torque on a single 
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crystal suspended in a uniform magnetic field, but 
considerable difficulties are involved in extending this 
method to much higher flelds. Such flelds are most 
easily available in large water-cooled solenoids ; but 
the geometry of such solenoids would make measure- 
ment of the torque awkward, and moreover it would 
be difficult to hold the field sufficiently stable—to 
1 in 104 or 101—to avoid smearing out osorllations 
of short period. It was therefore decided to try an 
entirely different technique of the type used by 
Kapitza, in which the high field is produced only 
momentarily, and to observe the oscillations of 
susceptibility by electromagnetic induction rather 
than by & mechanical method. The advantage of an 
induction method is that rt measures the differential 
susceptibility di/dH rather than I/H, and if "E 
oscillates rapidly with H the amplitude of dI/ 

may become large even though the amplitude of I/H 


is only of order 107, since | d7Z/dH | = MIRI, 


where À is the period of the oscillations. With the 
development of cheap high-capacity condensers, 1t 18 
a simple matter to produce fields of order 10° gauss 
in a fairly small coil, designed so that the field should 
be uniform to 1 part in 10* or 10* over the length of 
a short specimen (~ 5 mm.). 

In the actual arrangement used, & condenser of 
capacity 1,000 pF. 1 discharged through a liquid- 
air cooled coil 12 om. long, of extornal diameter 
2-0 cm. and with an internal hole 0:8 am. diameter, 
wound with 1,670 turns of 22 8.W.G. copper wire. 
When the condenser is charged to 1,760 volts, dis- 
charge produces a fleld rising to & maximum of 
0-90 x 10° gauss in about 3 m-sec., which then falls 
off to zero rather more slowly (the circuit is approxi- 
mately critically damped). The solenoid fits closely 
around a Dewar vessel inside which are two ‘pick-up’ 
cous, each 1 am. long and each wound with about 
1,450 turns of 47 8.W.G. copper wire, connected in 
opposition so that the E.M.F. induced in the empty 
coils by the changing field is roughly zero. The 
specimen is placed in the region of uniform field of 
the solenoid at the centre of one of these coils, so 
that, if itg magnetization varies, an E.M.F. propor- 
tional to dI/dé, and therefore to dI/dH and dH|dt, 
is produced across the coils. This E.M.F. is amplified 
about 10° times and displayed on a cathode-ray 
oscilloscope triggered to give & single sweep when the 
discharge takes place. The exact moment of trigger- 
ing and the duration of the single sweep oan be vared 
go that any part of the curve can be examinec| in 
detail ; the other beam of the cathode-ray oscilloscope 
is used to display the time variation of the solenoid 
current, that us, the field variation, and tho picture 
is recorded photographically. 

In order to try out the method and to develop 
the technique, the first experiments were made with 
tin, in which the de Haas- van Alphen effect has 
already been studied at low flelds; usmg a single 
crystal with its tetragonal axis at about 70° to the 
field, the osculations were successfully observed. 
Fig. a shows the oscillograph record at 1:2? K., using 
a sweep-time of about 10 m.seo. with a triggering 
delay time of about 1-5 m.sec.; the oscillations are 
unresolved and only the envelope can be seen as & 
kind of ‘butterfly’ pattern. As already montioned, 
the observed amplitude is proportional to dH/dé as 
well ag to di/dH, and so vanishes at the maximum 
of H. Fig. b is a composite picture of 1-m.sec. sweeps 
with various delays showing the oscillations in the 
right-hand half of the ‘butterfly’ resolved; the 
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frequency varies because equal intervals 
do not correspond to equal intervals of time, and 
also because the periodicity 1s uniform in 1/H rather 
"than H. Analysis of the curves shows that the main 
period in 1/H is 2-2 x 10” gaust; according to the 
theory, this period gives B/E., where B is an affective 
double Bohr magneton (that is, eA/mo, where m is an 
effective electron mass) and W, is the 
parameter. From the temperature variation of the 
amplitude, B is found to be 6:5 x 10° (that is, 
m = 0:28 m4, where m, is the true electronic mass), 
so that EZ, — 3 x 107?* erg (that is, T'o, the degeneracy 
temperature, is 2,200? K.). These values are in 
good accord with the resulta found from the low-field 
experiments, where it may be noted that the oscilla- 
tions were &t the limit of reeolution of the torque 
method. It can be seen also that, superimposed on 
the main oscillations, there are other oscillations of 
about 4:5 times shorter period. It is probable that 
these arise from electrons which do not contribute 


the effect in two ways. 
First, they cause the fleld in the interior of the 
specimen to lag behind that at ita surface, and if 
the lag is too great the resulting non-uniformity of 
the fleld will smear out the oscillations ; and secondly, 
the eddy currenta may raise the temperature of the 
specimen sufficiently to reduce the amplitude of the 
de Haas -van Alphen effect. Both eddy current 
effecta can be reduced by using i of amall 
diameter, and are further reduced by the increase of 
resistance in & high magnetic fleld (fortunately, for 
many metals this increase is considerable at low 
temperatures). For oscillations with the relatively 
large period shown by the 
tin specimen, the ‘smearing’ 
effect due to non-uniform- 
ity is not serious except 
perhaps at fairly low 

where dH/dé w large and 
the period in H is small. 
The seriousness of the rise 
of temperature waa, how- 
ever, olearly demonstrated 
by an experiment in which 
the tin crystal was oon- 
tained in & glass envelope, 
and ıt waa found that the 
amplitude was consider- 
ably reduced—presumably 
due to the poorer thermal 
contact with the bath. It 
is probable that the relax- 
ation time for heat transfer 
is short compared with 
1 msec., go that the 
instantaneous rise of tem- 
perature should be pro- 
portional to (dH/di)*, and 


oN 


the reduction of amplitude (a) Tin: 
was indeed most marked (b) Bamo as 
where dH/dé waa large. (0) Lead A, 


With the tin directly in 
contact with liquid helium, 
the heat transfer 

to be adequate to prevent 
any serious rise of tem- 
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perature. These considerations suggest that fo 
really high-frequency oscillations—such as are t 
be ted for a metal such as gold—it will tx 
possible to observe the oscillations only very olom 
to the maximum of H, that is, where dH/dé i 
sufficiently small. The position is made more difficuli 
also by the fact that in such metals as gold the 
increase of reaistance with magnetic fleld is not nearly 
as great as with tin, so that the eddy current effecti 
should be much greater. In fact, in one trial experi 
ment with a gold crystal, no oscillations greater thar 
the background noise were observed, and it is clea 
that the technique will have to be refined before i 
will work for metals approaching the ideal free 
electron model. 

Bo far, the only success of the method, other thax 
indicating new high-frequency oscillations in tin, ii 
the discovery of the de Haas — van Alphen effect ir 
lead, for which no effect could be found at low fleldi 
by the torque method. The results for qi s 
crystals are illustrated in Figs. c and d, and it can 
seen that the period is appreciably shorter than fa 
the tin specimen. The ‘beats’ in the oscillations 
which are amnilar to those found in other metals a 
low flelds, are presumably due to the presence a 
several nearly equal cies. Rough extrapola 
tion to low flelds makes it plausible that the amplitude 
of the oscillations in lead world indeed have been toc 
small to observe at 15,000 gauss by the torque method 
and even at somewhat higher flelds the period woulc 
have been too short to resolve. Analysis shows thai 
B/E. is 3-0 x 10 gauas! for crystal A with H æ 
20°, 73°, 81° to the cubio axes and 4-6 x 10° gauss“ 
for crystal B with H at 52°, 54°, 58° to the cubi 
axes; a third orystel, O, with. H at 47°, 48°, 72 
to the cubic axes, gave B/W, = 4-0 x 10 gauss, x 
it seems that B/ E, is not very sensitive to the directior 
of H relative to the orystel axes. From the tempera 


b 





‘butterfly’ pattern showing the oscillations unresolved, 1-2° K. ; peak field, 7-0 x 104 gaum, | 
right-hand balf of s bus on expanded time-scale. 

13° K; peek feld, 8-1 x10* gauss, on expanded time-seale, as in ò. ] 
(d) Lead B, 1:£* K.; peak field B.2Xx10* ganas, on expanded time-scale, as in b. 
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sure variation of the amplitude, rough estimates of B 
sould be made for the three crystals, from which it 
«ras found that E, was about 8 x 10-™ erg (that is, 
T^, the degeneracy temperature, was about 6,000° K.); 
tthe value of m/m, for crystal A was about 0-5. For 
<rystal O, oscillations of roughly five times shorter 
period were visible near the maximum of H; i is 
mntereeting that this short period (6/2, ~ 10° gauss) 
sapproaches the order of magnitude to be expected 
efor one free electron of normal mass per atom (P/H. = 
0-3 x 10” gauss!). The conditions for showing up 
these very Bhort-period oscillations seem to be rather 
woritical, and their behaviour has not yet been studied 
in detail. The very short period oscillations visible 
mat the left m Fig. d are probably not due to the de 
Haas — van Alphen effect, but to some stray effeot, 
«ince they appear to be of constant period in time 
rather than m 1/H. 

These preliminary experiments suggest that the 
amethod will be useful in giving new information about 
sthe electronic structure of metals, and it is planned to 
-«xtend the work both to study in greater detail the 

characteristics of the de Haas — van Alphen effect at 
high flelds in metals for which it is known to occur at 
low fields, and to look for the effect in other metals. 
The mitiative in developing the condenser discharge 
method of producing high magnetic flelds came from 
Mr. E. Laurmann before ita application to the present 
problem suggested itself, and T owe him a great debt 
of gratitude for his success in making ıt work and for 
his assistance throughout these experiments. My 
thanks are due also to Dr. R. G. Chambers and 
Dr. D. V. Osborne for their valuable collaboration in 
designing and in part constructing the necessary 
electronic apparatus, without which the experiments 
could not have been carried out. 


1 Bhoenberg, D., PAIL Trans. Row. Soe., A, 245, 1 (1052). This paper 
gives a general account and full references to other work. 
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LUMINESCENCE OF AQUEQUS 
SOLUTIONS OF RADIOACTIVE 
ISOTOPES AND THE CERENKOV 
EFFECT 


z By Dr. E. H. BELCHER 
Physics Department, Royal Cancer Hospltal, London, S.W.3 


N studies of liquid luminescent systems for use in 
scintillation counters, Mayneord and Belcher! 
,observed a luminescence of low order in aqueous 
-solutions of radioactive isotopes. Such an effect 
‘might be attributed to excitation of the substrate! or 
‘to the ov effect^*. In view of the significance 
' of these phenomena in the flelds of radiation chemistry 
and biology, & quantitative study of the intensities 
(of emiasion induced by beta-emittera of various 
, onergies has been made. 
ï! The emæion intensities were measured with a 
! 1-P-21 photomultiplier tube cooled with liquid nitro- 
! gen coupled to & linear amplifler (type 1008) and 
joounting-rete meter (type 10274). The radioactive 
solutions were contained in small cylindrical cells of 
Í ‘Perspex’, and of ‘Dural’ ın which a ‘Perspex’ window 
formed one basal plane. The oells had & capacity of 
6-25 ml. and were optically coupled to the photo- 
multiplier by a short light guide. Quartz cells were at 
first used but proved unsatisfactory owing to fluor- 
escence excited in the cell walls. 
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Experimental results for a number of beta- and 
beta-gamma emitting isotopes are tabulated below. 
For these studies, the amplifier was set at its maximum 
gain of 16,000, and the ratemeter discriminator at its 
minimum setting of 5 volta. The radioactive con- 
centrations studied were chosen so that the counting- 
rates lay initially between 100 and 200 counta/second, 
but the rates shown in the table have been fully 
corrected for the small background effects and 
referred to a concentration of l uC./ml. With two 
exceptions, the activities of the solutions were 

in sub-standard liquid  Geiger-Muller 
counters’, themselves calibrated in terms of carbon 
ionization chamber gamma-meesurementa and defined 
solid angle beta-counting*. The exceptions were the 
low-energy beta-emitters calcium-45 and sulphur-36, 
which were standardized directly by defined solid- 
angle methods. 

Studies of the amplitude distribution of the pulses 
at the input to the ratemeter indicated that they 
corresponded to the emismon of single electrons at 
the photomultiplier cathode. It is thus permissible 
to treat the observed counting-rates as measures of 
the intensities of emission in the spectral range of 
the photomultiplier. 

The classical theory of Frank and Tamm’ implies 
a low energy lunit for the Cerenkov effect satisfying 
the relationship B = 1/n, where B is the velocity of 
the emitting particles relative to that of light and ^ 
the refractive index of the medium. For electrons, 
this lmit corresponds to 0-200 MeV. in water and 
0-177 MeV. in ‘Perspex’. The luminescence obsorved 
in solutions containing sulphur-35 and calcium-46 
can thus be asoribed entirely to excitation processes 
in the substrate. 

To a first approximation luminescent effects due 
to such may be assumed proportional to 
absorbed energy and thus, ignoring effecta due to 
self-absorbed -radiation and to the escape of 
electrons through the cell walls, to moan bete- 
particle energy. The expected contribution of 
excitation processes to the observed emission in the 
case of the higher-energy emitters studied can thus be 
eatimated from the observed intensities for sulphur-35 
and oaloium-45. This contribution is found to repre- 
sent only agmall fraction (< 2 per cent) of the observed 
total intensities. The residuum after the ostimated 
excitation intensity has been subtracted may be 
attributed to the Cerenkov effect. 

Frank and Tamm's theory gives the following 
expression for the number dN of photons with wave- 
lengths lying between A, and à, emitted in a length 
di of track : 


av =m (= 2) (1 gh) 


ons" Hence, the total number Ng of 


where a = ho 


photons within these limite emitted along the track 
of a particle of initial energy Æ brought to rest within 
the medium is given by 


Nec 2ra (+ "xpo s Ta d. (2) 


(1) 





For the range of the photomultiplier (A, = 
7000 A., A, = 8000 A.) equation (2) reduces to 


l (3) 
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BIPERINENTAL RESULTS FOR BETi4- AND BRTL-GAMMA EMITTING NUCLEAR ÜPROINS IK AQUEOUS BOLUTIOK 








Observed oounting-rate for 1 xO./mL (corrected for back- a 
ground effects) 
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Average Cerenkov radiation Intensity (If) 
(Quanta between 3000 A. and 7000 A. per f-particle) 
m 
e 


Theon of Frank and Tamm 


0:1 
0 1 2 3 
Maxtmum energy o£ P-partieles (MeV.) 
Hxp. values: O, ‘Pemper ool; ©, ‘Dural’ cell 


This integral can be evaluated graphically from a 
knowledge of the merc ead | function for electrons 
in the medium. In the & beta-emitting radio- 
isotope, the energy distribution of the emitted beta- 
particles must be taken into account. If Py is the 
probability of release of a bete-perticle with energy 
between the limita Æ (E + dE), then the average 
total intensity Ip of ov emission per beta- 
particle is given by _ 
Bax. 
Ip = f Pn. Na .dE (4) 
In the &ooom: flgure, the relative values of 
the observed intenarties, corrected as described above 















eo m" 
oounta/seconid 

0-25 + 0-017 0-25 + 0-017 

0-55 + 0-038 0-55 + 0-088 
147 
18 160 +106 85 £50 
r 105 £75. T2450 
e 66 45 U as 
0-38 
0-4 
0-41 ae 180 + 20 Gelatine stabilized 
= 1,500 + 110 1440 + 100 = 
151 , 4200 + 200 $100 + 310 








for excitation effects and also for esca 
of electrons from the medium, for i uit 
&beorbed gamma radiation, and for Oeren- 
kov emumuon in the ‘Perspex’ walls, are 
com: with the theoretical intensities 
per beta-particle obtained from equation 
(4), the intensities being plotted against 
maximum beta-partucle energy. The cor- 
rections were amall except in the case of 
the energetic gamma-emitters iron-59 and 
cobalt-60. The observed relative intensities 
have been superimposed on the calculated 
intensity function so that exact 
agreement is obtained for gold-198 solutions 
in ‘Perspex’ cells. The relative values for 
the other nuclear species studied show good 
agreement with Frank and Tamm’s theory, 
though there is some evidence of a system- 
atic deviation at energies near the threshold. 
Similar deviations have been reported by 
Wyckoff and Henderson? for the angular 
distribution of emiaeion induced by mono- 
energetio ee in mica films. 

tion (3) predicts the release of some 
90 p Sue POMA and 7000 A. 
by a single 1-MeV. electron brought to 
in an aqueous medium. The avon 
intensities were in general agreement with 
this value, although uncertainties in the 
detection efficiency of the measuring 
system did not permit ita accurate con, 
firmation. A more detailed account of 
this work will be published at a later 
date. 

I wish to record my indebtedness to Prof. W. V. 
Mayneord, director of the Physics Department, for 
his interest and enoouragement throughout these 
studies. Acknowledgment is also due to the Medical 
Research [Council which [supported the investiga- 


tion. 
[April 9. 


J 
T rer W. V.,and Bacher, H. H., Brit. J. Rediol, Supp. No. 2 
*Datnton, F. B., Ana. Rep. Chem. Soc, 45, 5 (1049). A 
* ÜDoronkor, P. À., O.R. Aced. Soi, U.R.8.8., 3, 451 (1034). 
1 Üecenkov, P. A, Pays. Re., 68, 378 (1037). 
* Veall, N., Brit, J. Radiol., S1, 347 (1948). . 
, W. E, Ntolsonies, 7 (6), 21 (1950). 
. and Tamm, I, O.R. Aosd. Sm, U.R.S.8., 14, 109 (1937), 
*'Wyokoff, H. O., and Henderson, J. H., Phys Row, 04, 1 (1043). 
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: LETTERS TO THE EDITORS 
‘"he Editors do not hold themselwes responsible 
Vo notios is taken of anonymous communications 


‘Multiplication of Influenza Virus under 
Conditions of Interference 


ALTHOUGH it is well establshed that imactivated 
7ral particles interfere with the multiplication of 
¿tive virus, the intimate mechanism of the phen- 
:menon is unknown. The fundamental experimenta, 
: ed to the comparison of final yields, did not 

ow whether the observed depression resulted from 
omplete incapacitation of some cells, from an overall 
owerng of cellular output, or merely from the slow- 
mg-down of the process. Srmilarly, it is not clear 
whether the challenging inoculum enters all cells at 
&ndam, or only those which have the potential 
bility to yield virus. Some of these questions have 
»en answered by the kinetic study of mterference, 
und the resulta will be reported in full elsewhere; 
iere we propose to point out some peculiarities of the 
stowth curves, as they reveal possible pitfalls in 
he planning and interpretation of interference 

te 


xxperrmmenta. 
Hoeat-inactivated LEH (influenza B) virus was used 
ss interferng agent in 0-5mlL volumes injected 
slantoically into eleven-day eggs. The challenging 
lose, 100 ID,, of MEL (inftuenza A) virus, followed 
after 45 min.; in later experiments, for reasons set 
»ut below, a second group was included with 24 hr. 
tween the two inoculations. The group of control 
ggs Teceived only the challenging moculum of MEL 
zirus. At intervals, 0:05-ml. samples of allantoic 
luid were withdrawn and titrated for infectivity. 
The group of controls (curve 1) behaved as would 
39 expected from earlier reporte in the lterature!; 
he titre rose at a steady logarithmic rate between 
„he sixth and twenty-seventh hour, and then levelled 
ub at & maximum of 10:*!* TD,, per ml. Curve 2 
the group 45 mm. after administration 
X the interfering moculum) 18 remarkable for the 


thange in slope after the fourteenth hour. This means ` 


ep in oe of the interfering dose, the first cycle 
if Multiplication was in every respect the same as in 
yormal eggs, that is, either mterference had not yet 
een established or, 1f Bo, the challenging moculum 
aultiplied only m oells not affected. To clear up 
«his point, the interval between the administration of 
nterfenng and chall doses was increased to 
24 hr. (curve 3). This curve hag & uniform slope 
1:43), the same as that of curve 2 from the fifteenth 
iour onwards (1:45), and also reaches the same max- 
num (10**' ID,,/ml.), though 12 hr. later. The 
lifference between curves 2 and 3 suggests that the 
wtablishment of interferance—as opposed to the 
weorption of virus*—is not mstantaneous; and in 
he special case when active virus closely follows 
nactive, the high final yield after challenging 
nocula which could exhaust all available cells within 
7wo cycles of multiplication might appear as the 
overcoming of interference’, though, in fact, it is 
at the ‘by-passing of interference’. With an appro- 
sriate interval between the two inoculations, the final 
rield is independent of the challenge dose™. 
Comparison of curves 1 and 3 shows that a lower 
lope ia as characteristic of the growth-curve during 
nterference as is the lower final yield. By failing 
‘© reckon with this (that is, if experimenta are term- 
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VILE PROOUCED (m$ Du {Ome} 


virus; curve 2: 400 
after 


nas doses of heated LEE (B) virus followed 

min. by 100 ID,, af active MAL ; curve 3: 400 

aggtu doses of heated LAB ( followed after 
hr. by 100 ID,, of acttve ) virus. 


inated as is usual after 48 hr.) an exaggerated picture 
might be obtained, as smaller challengmg mocula 
might not have reached maximum titres at the tune 
of harvesting. It is interesting to note that a log 1:15 
reduction of yield goes with a log 0-205 reduction 
of slope, and from this the average length of the 
multiplication cycle works out as 1-15/0-205 = 5-6 hr. 
Though this is conmderably lower than the value 
given m the literature (release of virus starting at 
6 hr. and not completed befote 10 hr.), ıt seems 
t that the hitherto available estimates of 
burst size and length of cycle are incompatible with 
the observed growth-curves’, while the above value 
fita them all. 
This work was carried out at the Walter and Hliza 
Hall Institute óf Medical Research, Melbourne. 


8. FAZEKAS DE Sr. GROTH 
t of Microbiology, 
Australian National University, Canberra. 


A. Isaacs 

World Influenza Centre, 
National Institute for Medical Research, 

Ail Hill, London, N.W.7. 


MARGARET EDNEY 
Department of Bacteriology, 
University College Hospital Medical School, 
London, W.0.1. March 13. 
1 , J. E, and Honafall F. L, J. Exp. Me, 70, 361 (1044). 
à W. Temm, L. end Grom, R. ~ Fals J. Biol. 
notis. von Magnus, P., Aas P Microb. Sommd., 23, 
*Henle, W., and Henle, G., Amer. J. Aed. Soi, 207, 717 (1944). 


* Isaacs, A., and Edney, M. Aust. J. Kap. Biol, 90, 160, 170 (1951). 
* Vaxekas do 8t, Groth, B , and Edney, AL, J. Imenserol., 09, 155 (1952). 


Macrophages inthe Perlodontal Tissues 
of Rats’ Incisor Teeth 


Is & previous communication], it was reported 
that the incisor teeth of rata t on a poor South 
African diet developed signs of rency of vitamin A 
and of calcium. In addition, the sub-enamel tissues 
contained a large number of macrophages laden with 
highly refractile orange-coloured granules, as has also 
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been described in vitamin E deficiency by Granados, 
Mason and Dam*. The present communication records 
investigations of the granular ameloblasts and macro- 
phages of normal and experimental rate’ upper meisor 
teeth. 

The material examined was from normal rata and 
those with acute or healing rickets or suffering fram 
deficiency of vitamin A or E. Preparations of enamel 
organs were dissected from teeth which had been 
fixed in formol-salme but not decalcified. These 
were mounted as smears or frozen sections. In 
addition, central longitudmal sections of ground or 
decalcifled tissues were examined. The ground 
sections were impregnated with acrylic after bulk 
staining with alooholio borax-carmine and were 
ground to a thickness of about 15 p, using the tech- 
nique already deeoribed?. With such thm sections, 
histological details were well seen. The decalcified 
sections were treated, after fixation, with 5 per cent 
nitric acid in formol-saline for about five days, and 
were afterwards processed in the usual way. 

It was found that decalcification of the tissues 
often altered the appearance and histochemistry of 
the granulea in an ee way, 80 the decal- 
cifled sections were chiefly. used for studying the 
cytology and situation of the macrophages. 

Refractile orange granules were found in the 
granular ameloblasts and also in macrophages situated 
under the enamel organ of undecalcifled preparations. 
The granular ameloblasts are found just behind the 
area where pigment is first depomted on the enamel‘. 
The granules 1n both situations had the same histo- 
chemical properties. They did not stain with 
hematoxylm and eosin, basic fuchsin or osmio acid ; 
they were not acid-fast, did not fluoresce in ultra- 
violet light nor were they doubly refractie. They 
stamed intensely for iron and also with ammoniacal 
silver. In sections where the pigmented enamel had 
Temained in strips, this structure gave the same re- 
actions. The various experimental. procedures did 
not alter these reactions of the granules and pig- 
mented enamel, except that the iron reaction was 
greatly reduced or absent in the later stages of 
vitamin E deficiency. From the above evidence it 
would appear that the granular material m the 
ameloblasts and macrophages and the pigment of 
the enamel were identical or very similar chemically. 
Stein and Boyle* oongidered the pigmented enamel 
layer to be a melanin, while Dam and Granados‘ 
stated that it was not a lipochrame, porphyrin or 
melanin 


After decalcification with nitric acid, the character 
of the granules sometimes changed; those in the 
ameloblasts might disappear, while those in the 
maorophages might loge their refractile appearance 
and positive iron reaction, stain grey with hæm- 
&toxylin and intensely with basio fuchsin. Ground 
sections made from the corresponding opposite tooth 
invariably showed orange refractile granules in both 


to come from the pigmented layer of the enamel. As 

receded fram the enamel, these cella grew in 
size until they became large oval cells with a deeply 
stained round, oval or indented nucleus. The refractile 
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material in their cytoplasm coalesced by a proces 
of coacervation into large granules. 

In normal teeth a few rows of macrophages wer 
found in the sub-enamel dian uio E thi 
crest of the labial alveolar bone and the gingiva 
margin. In experimental conditions, when the ename 
organ had re prematurely or atrophied 
macrophages were found much farther back, lying 
under the ares of atrophy, while in vitamin A-, anc 
especially vitamin E-, deficiency, when almost thí 
entire enamel organ was atrophied’, a great number 
of them would be found under the atrophied organ 
It was noted in several teeth dissected from vitamir 
E-deflcient animals that, whereas the enamel wa 
almost entirely white, an area of pigmentation wa 
to be sean at the extreme formative end. The sam: 
was seen in ground sections. 

It appears from the above observations that thi 
macrophages or their precursora remove the pigment 
in part or wholly, from the enamel when ıb is no’ 
covered with functional ameloblasts. In vitamin A 
and E-defleiency, Bo much of the enamel organ hg 
atrophied that the whole of the pigment may b 
removed. In the vitamin E-deficient animals studied 
which had been on the diet about mxty days, th: 
granules in the ameloblasts and thoee in the macro 
phages still contained iron. Possibly at a later stagi 
these granules became iron-free, as would be 
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I am indebted to Profe. J. Gillman and J. G 
Thomson for helpful information. The expenses o 
this work were met by grants fram the South Africar 
Council for Scientific and Industrial Reeeerch. 


J. T. Invine 
Department of Physiology and Pharmacology, 
i Medical School, 
Mowbray, Cape Town. 
Feb. 21. 
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Localization of Erythemal Processes 
caused by Ultra-Violet Light in Human 
Skin 


Brxaz the fundamental experimenta of Hausser anc 
Vahle!, in 1922, it has been known that two wave 
length regions of the ultre-violet spectrum, namely 
near 297 mpu and about 250 mu, have maximun 
efficiency in producing erythema in buman skin 
These regions are separated by a region near 280 m} 
with small erythemal activity. The explanation fo 
this action has been sought in the screenin; 
function of the superficially situated horny laye 
which, as & protein with aromatic compounds, ha 
a maximum light absorption? near 280 my. k 

Radiation experimenta with & quartz spectrograp! 
and the interpretation of the resulta of reflexio: 


=|, 
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xperimente prove that ıt is converted into methane 
rery rapidly mdeed. 
Further experiments are in progress, particularly 


m the importance of Byte gas as & source of 
umen methene. They wil published in detail 


ilsewhere. ! 
W. H. BEIJER 
(Research Worker of the Netherlands 
Organization for Pure Research) 


Laboratories of Microbiology 
and Animal Physiology, 
Agricultural University College, 


Wi i 
uly 9. 
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Use of High Molecular Weight Solutes 
in the Study of Isolated Intracellular 
Structures 


Durma a study of red algal plastids (‘Thodoplasta’) 
in vitro, some facta came to light which may have 

neral interest in a study of isolated cell components. 
Sugars, such as sucrose, aro the substances commonly 
used for the maintenance of the osmotic environment 
for isolated cellular components’. 

The red algal plastids are apparently permeable 
to low molecular weight solutes such as sucrose and 
potassium chloride, but not to higher molecular 
weight solutes such as some polyethylene glycols, 
dextrin and egg albumin. This result is not surprising 
in view of the colloidal nature of the cytoplasm and 
the obvious necessity for small molecules to pase 
rapidly into,or out of the plastids. It is suggested 
that mitochondria and nuclei may be found to have 
similar properties in many organiams. We may note 
tbe ineffectiveness of sucrose in preserving the form 
‘of mitochondria from tobacco leaves? and pea seed- 
dings’, and of the pigment granules from sea urchin 
' "The plastids most used in this study were those of 
‘Griffithsia pacifica Kylin, because of the large size and 
fragility of the cells. If the plants are crushed in dis- 
tilled water, sea water (concentrated up to three-fold), 
ee chloride (up to 1-5 M) or sucrose (up to 
, the ide swell and lose their red pigment 
to the ium within a few minutes, and the sus- 
pension changes oolour from a dark red to & brilliant 
orange. This colour change is due to the fluorescence 
of the phycoerythrin when released from the plastids. 
Under the microscope, the plastids round up, gradu- 
‘ally swell, and often become vacuolated; the 
ph in diasolves in the vacuole, and the chloro- 
phyll and carotenoids are in a misshapen mass 
Ai one aside. The vacuolar membrane appears 
colourless. Under some conditions, vacuoles may 
not form. E contrast to this is the 
behaviour in bowax 4000’ * (polyethylene glycol, 
HOCH,(OH,OCH,),CH,OH, mol. peut jon 
2,400 $). With this at a concentration of 0-8 gm. 
per ml. of 0:1 M buffer, the plastids appear as they 
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.do in the cell and are smooth and homogeneous. 
In & concentration of 0-4 gm./ml. the plastids round 
up, but remain smooth and homogeneous. In either 
of these the plastid form remains unchanged for 
hours or days at room temperature or in a refrigerator ; 
the ph in remains in the plastids and does 
not become fluorescent. A similar picture is given 
with ‘Carbowax 6000’ (higher mol. weight), dextrin 

or egg albumin in sufficient concentrations. But 

‘Carbowax 1540’ (average mol. weight about 1,500) 


only temporary protection when oo 


solutions of ‘Carbowaxes’, dextrins and proteins, 
molarities are meaningless. with respect to osmotic 
but 0-4 gm. ‘Carbowax 4000’ plus 1 ml. 


` 0-1.M phosphate buffer was found to be about isotonic 


with intact Grifithsia cells. 

That the observations reported above are due to 
oemotio effecta is indicated by the effectiveness of 
widely different substances and the ineffectiveness of 
similar substances of lower molecular weight. 
Dialysis of ‘Carbowax 4000’ did not alter the above 
results. By successively decreasing the concentra- 
tions of ‘Carbowax 4000’, sucrose and sea water, 
minimum values of 20 per cent, M/8, and 2/3 normal 
concentration, respectively, were found which just 
prevented fluorescerice and the rounding up of 
Grigithsta lastids. Tests of some other high molecular 
weight (algin, gelatin, methyl cellulose) 
were unsuccessful, y due to low Sorina 
while a sample of ‘polyglucose’ supplied by the US. 
National Research Council (average mol. weight about 
2,000), although very soluble, was also ineffective. 
The polyethylene glyoola have the great advantages 
of controllable molecular weight, high solubility and 
chemical inertness. 

Electrometric measurement of the Hill reaction 
(photolysis of water using ferricyanide at the oxidant) 
have shown that Grifithsta, Anitthamnion and 
Corallina plastids are very active in solutions of 
‘Carbowax 4000’; but the activity is tly reduced 
or eliminated in dilute buffer alone. Testa were also 
made with several green plante. Nisia and Elodea 
chloroplasta maintained activity in the Hill reaction 
longer in ‘Carbowax 4000’ than in sucrose, while 
buffer alone was very injurious. Chloroplasts of 
several land plants (spinach, New Zealand spinach, 
tobacco), on the other hand, showed lower initial 
activities in ‘Carbowax 4000’ com to sucrose, 
although New Zealand spinach and tobacco, at least, 
seemed to show microscopically more normal chloro- 
plasta in the ‘Carbowax’. Of theee, o tobacco 
revealed any preservative effect of the ' bowax' 
when chloroplast suspensions were kept overnight at 
about 15°, the activity in sucrose decreasing ten- 
fold compered to three-fold in ‘Carbowax’. Bryopsis 
cortioulans Setah. also failed to show eny 
affect of ‘Carbowax’ on the Hill reaction. The chloro- 
plasts of this species swell only slowly in sea water 
or sucrose. 

Work on the red algal plastids is still in progres 
and will be reported in greater detail later. i 
work was done under contract with the U.8. Office 
of Naval Research (ONR 414(00) ). We are indebted 
to Dr. A. R. Moore and the Carbide and Carbon 
Chemicals Co. for supplying samples of ‘Carbo- 


wareg’. 
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by H. G. Callan have come to our attention’; he 
reporte that nuclei from amphibian oocytes are 
permeable to low molecular weight solutes (up to 
tetranuoleotides), but not to egg albumin, glycogen, 
acacia or soluble celluloses. 


Jomw H. MOCLENDON 
L. R. BLINES 


Hopkins Marine Station, 
tanford University, 
Pacific Grove, 
California. 
Jan. 38.- 
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Sodium Acetate Agar as a Sporulation 
Medium for Yeast 


Tue formation of adequate numbers of 4-spored 
agoi in yeasts is essential for genetical analysis, and, 
88 spore viability decreases with age, it is advisable 
to induce rapid sporulation and transfer spores as 
Boon as possible to & nutrient medium containing 


sugar. 
Adams’ has obtained high yields of spores with 
baker's yeast by mcubating for seven days on a 
sporulation medium consisting of 0-14 per oent 
anhydrous sodium acetate, 0-04 per cent dextrose 
and 2 per cent agar. I have tested various modrica- 
tions of this formula on American ‘Yeast Foam’ 
(a strain of Sacoharomyces cerevisias) ; incubation of 
sporulation media, after inoculation, was restricted 
to 40-48 hr. at 25? C. On & medium consisting of 
0-3-0:5 per cent anhydrous sodium acetate + 1-5 per 
cent agar, pH 6-5-7-0 (sterilized for 20 min. at 
122° C.), 40 per cent sporulation (percentage of cella 
forming asci) has bean recorded several times. 
Although sporulation 18 inferior to that recorded for 
the same yeast by Hartelius and Ditlevsen! on gypeum 
(45 per cent) and cement (56 per cent), this is more 
than compensated by a higher proportion of 4-spored 
asci: on the acetate medium, these constitute 12 per 
cent of the cell population (mean of twelve trials) 
compared with 8 per cent on oement! and 4 per oent 
on 1, 
Trials with other yeasts have shown that sodium 


acetate , prepared as above, gives consistently 
high num of 4-spored asci after 48 hr. Thus, m 
several hybrids, to 50 per cent of the cells have 
produced asci. The introduction of this 


sporulation medium, therefore, should prove of great 
value m genetical studies on yeast. 
R. R. Fowzrrn 
Research end Development Department, 
The Distillers Co., Ltd., 

Great Burgh, 

Epsom, Surrey. 
1 Adams, A 3L, Oan. J. Ret., O, 87, 170 (1949). 
"Harteltus, V, and Ditleveen, H., Nature, 188, 395 (1061). 
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Coupling Azo Dye Methods for 
Histochemical Demonstration of Alkaline 
Phosphatase 


T's coupling azo dye methods of Menten, Junge 
and Green!, and of Manheimer and Seligman’, have 
generally been found insensitive and unsatisfactory 
for the demonstration of alkalme phosphatase. The 
recent improvement of the method by Gamom’, using 
sodium a-naphthyl phosphate, has overcome some of 
their disabilities. We have confirmed that this sub- 
strate is the best available, but find that with acetone- 
fixed paraffin sections the method is still insensitive 
and useful only for the demonstration of gites of high 
enzyme activity. 

If brief cold formalm fixation (4°, 8-16 hr.) is sub- 
stituted, and 10-15- frozen sections, the method 
becomes aa sensitive aa any so far published. Preserva- 
tion of enzyme is good, fixation artefacta few and 
enzyme diffusion negligible. Nuclear ini re- 
ported absent by Gomori? and Novikoff*, we have 
often observed in paraffin but never in frozen sections. 
Using cold formalin-fixed sections, the most important 
single factor becomes the choice of a suitable diazon- 
ium salt for coupling st an alkaline pH. 

We have tested a number of stable diazotates 
thought likely to be suitable on theoretical grounds 
as coupling agenta in the alkaline phosphatase method. 
Cold formalin (4°) fixed (16-hr.) frozen sections (15 u 
thick) of rat kidney were used, in veronal acetate 
buffer at pH 9-2. A note was made of (1) the speed 
of the reaction, (2) the rate of decomposition of the 
diazonium salt, (8) the colour of the final product, 
and (4) the type of precipitate. The resulta, in the 
case of nine stable diazotates, appear in the &coom- 
panying table. 
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2 
Deoom- Diffuse or 
Diaxonium salt of | Inhibition; postion | Colour | particulate 
R 1-Amıno-anthra- +++ +++ Brlek Diffuse 
2. d4- 
2:5 dimethary- + + Black | Particulate 
8. p-Nitroanilne +++ t+ Brlok- Particulate 
4. 4-Ohloro-2-nitro- tT + Rose- | Partloulate 
aniline red 
5. 2: 5 Dichloz- ++ ++ Rod- | Particulate 
antline brown 
6, o-Diantsidine + +++ + | Black | Diffuse 
7. 4-Ohloro-c-anis- + ++ Brok- | Partloulate 
1dme Ted 
B. 5-Nitro-c-anis- ++ +++ | Red- | Diffuse 
dine brown 
9. 5-Ohloro-o- tolu T nd to + | Brown | Particulate | * 
idine 
pHO? 
ie tion: are from + to ++ + +, the former 
ca almost complete Bimilarty, in the oase of de- 


oom. 

stro referen te' means that tbe 
aye particion vum Targo enough o de dear Titi with ihe 3 
Hi mean a © 
magnification. 


The question of diffumon of the reaction product 
was oontrolled by in ing two sections face to 
face, one inactivated by heat (15 min./90°) and 
Lugol’s iodine solution (15 min.), the other untreated. 
No diffusion of the reaction product was detected 
with any of the salta within the lmmite (100 u) of the. 
distance between the two sections, provided that the 
concentration of the diazonium salt was sufficiently 
high. The optimum concentration for all these salta 
was found to be in the region of 1 mgm. per ml. 
substrate solution. With stronger concentrations, in 
the region of 5 mgm. per ml., inhibition was excessive, 
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and with lower concentrations (0-1-0-2 mgm./ml.) 
two effects were noted. First, diffusion of a-naphthol 
occurred which was greater than 100 p, and secondly, 
the final axo dye product was not as deeply coloured. 
With those salta producing & black dye, for example, 
the resulting dye waa invariably red. Absence of 
enzyme inhibition by salta 2, 6, 7 and 9 was mdicated 
by the production of a strongly positive result in 
2-5 min., using the optimum concentration of 
diazonium galt in each case. With all the other salts 
inhibition was considerable. The decompomtion of 
salts 2 and 9 was neglgible, even after moubation for 
2—4 hr., and with salt 7 it was only alight up to 1 br. 
Salt 6, on the other hand, rapidly stamed the tissues 
dark brown. Size of precipitate waa largest with 2, 
smaller with 7 and very much amaller with 6; but 
in spite of this the reaction with salt 9 (diazotate of 
5-ohloro-o-toluidine) is the beet so far obtamed in 
respect of speed, colour and lack of decomposition. 
With a suitable diazonium salt, the coupling azo 
ethod, applied to formalin-fixed frozen 
ould become the method of choice for the 
of alkaline phosphatase rn normal and 
pathological tissues. 

One of us (E. G.) acknowledges the receipt of a 
grant from the Swias Academy of Medical Sciences. 


E. Groea 
A. Q. Evenson PEARSE 


Postgraduate Medical School, 
University of London, W.12. 
April 4. 
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Separation of the 2,4-Dinitrophenyl- 
hydrazones of Volatile Aldehydes and 
Ketones by Paper Chromatography 

Ir m posible to separate the dinitrophenyl- 
hydrazones of keto-acids by paper partition chromato- 
graphy with the usual two-phase alcohol- water 


, &olvente^*, Aldehydes and ketones without a carboxyl 


Shi acto 


group are not appreciably separated by this means 
because, leas soluble in aqueous media, they 
have unifo high Ry values. Rice, Keller and 
Kirchner? were able to separate a number of these 
compounds by using single-phase solventa such as 
diethyl ether -— petroleum ether. They also found 
that filter paper impregnated with silicio acid was 
helpful. Kostir and Slavik‘ used paper on which the 
solvent phases were reversed. They acetylated stripe 
of filter paper and used two-phase solvents such as 
ethanol-chlorobenzene, the ethanol phase being the 


mobile one. In thia way they separated acetaldehyde, ' 


formaldehyde, acetone and & number of keto-acids 
and dicarbonyl compounds. 

The followmg method gives mproved separations 
of the dinitrophenylhydrazones of & number of 
aldehydes and ketones and has been useful ın the 
detection of volatile aldehydes and ketones dissolved 
1n petroleum ether in quantities greater than 107" gm. 
mole. The non-aqueous two-phase solvent meth- 
anol- heptane is used, the heptane phase being the 
mobile one. ‘The slight modifications that are 
necessary to obtain equilibrium conditions in the 
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chromatographic chamber with these volatile liquids 
have been described’. By the method of descending 
irngation, the solvent front moves about 20 cm. in 
an hour. The yellow spots, which are somewhat 
elongated, can be revealed more clearly by spraying 
with aqueous 10 per cent sodium hydroxide solution. 
The red-brown colour obtamed varies slightly with 
the compound and is sometimes an aid to identifica- 
tion. 

The accompanying table shows the Rp values 
(+ 0-02) obtamed for the dinitrophenylhydrazones of 
the compounds from a run of about 20 cm. at 20° C. on 
Whatman No. l filter paper. 


00 Acetone 


F 0 0 30 
Acotald 0-18 Methyl ethyl ketono 0 48 
Propionaldehyde 0 32 Methyl n- on kotono 0-53 
--Butyraldehyde 0-42 Methyl n- ketone | 005 
-Valeraldehydo 0 54 Furfural 0 00 
"-Caproaldehyde 0-57 Acroletn 0 21 

Orotonaldehyde 0 22 


Keto-acida and dicarbonyl compounds do not travel. 
If the values for the homologous series of do- 

rivatives of saturated aldehydes are used for 

calculating the corresponding Har velues*, and theso 


The work described in this paper was carried out 
as part of the programme of the Food Investigation 
Organization of the Department of Scientific and 
Industrial Research. 


D. F. MEIGA 


Dıtton Laboratory 

(Department of Scientrfic and Industrial Research), 
East Malling, 
Maidstone, Kent. 
March 11. 
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Proline and Hydroxyproline in Leaves 


IN the course of mvestigations on the nitrogan 
metabolism of plantae, the distribution of free amino- 
acids in the leaves of a number of plant species was 
studied by the circular peper chromatographic 
technique!. The occurrence of proline and hydroxy- 
prolme in relatively high concentrations in some of 
the leaves investigated prompted us to roport these 
preliminary observations. 

Fresh leaves were extracted with ethyl alcohol by 
blending 20-gm. portions with 80 ml. of alcohol (final 
concentration, 75 per cent) in a Waring blendor for 
about 6 mm. After centrifuging, the alcohol extract 
was well shaken with three times its volume of ahloro- 
form and agam centrifuged. The aqueous layer 
containing the free ammo-acids was used for chrom- 
atography. The method followed for running the 
chromatograms was essentially the same as that 
described by Gir and Rao! using Whatman No. | 
filter paper and N-butanol-acetic acid—water as tho 
developing solvent. 
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Among the plants investigated, those belongmg to 
the genus Citrus (Cttrus deownana, Citrus aotda, 
Ottrus medica and Citrus : and family 
Rutaces contained high concentrations of free pro- 
line in their leaves, compared to other amino-acids 
present. Although proline is distributed widely in 
plant tissues, the occurrence of free hydroxyproline 
in high concentrations has not been reported so far. 
However, Joslyn aod Stepka’ found traces of free 
hydroxyproline in prune extract. Dent e£ al. could 
not detect this amino-acid m potato tubers although 
twenty-one other amino-acids were identifled. How- 
ever, the circular paper chromatograms of fresh sandal 
leaf extracte iBantalum "alium ) showed the presence 
of hydroxyproline, proline, berks glutamic acid, 
alanme and traces of other unidentifled amino-acids. 
The dried sandal leaf extract contained, in addition, 
leucine (or t$»oleucine), phenyl alanine, valine and 
tryptophane. But the most prominent and intensely 
coloured (yellow) band was that of hydroxyprolme. 
Proline and hydroxyproline were identifled by their 
position and the characteristic yellow oolour of their 
bands on the chromatogram, and further confirmed 
by the specific test with isatin'. 

Sandal leaves collected in the morning and dried 
at 50° C. and powdered showed there was no deteriora- 
tion in the hydroxyproline content after drying. 
50 mgm. of powder were extracted four times with 
5-ml. aliquots of 75 cent alcohol. The combined 
extract was treated with chloroform as before and 
the aqueous layer used for the estimation of hydroxy- 
prolme by the’ method of Neuman and .Logan* 
involving oxidation with alkaline hydrogen peroxide 
and copper sulphate, followed by acidification and 
reaction with p-dimethyl amino-benraldehyde. The 
dried healthy leaves contained about 1:7 gm., and a 
sample of spiked leaves contamed 8:0 gm., of hydroxy- 
proline in 100 gm. of material. The predominance of 
hy roline over other amino-acids present in the 
leaves of Santalum album is striking. So far as we 
are aware, this is the first record of the occurrence of 
free hydroxyproline in high concentrations in leaves. 

The practical application of these resulta in the 
Qe of proline sod hydroxyprohne from 

ves at least on & laboratory scale is an inviting 
possibility. Investigations in this regard and on the 
role of the two ammo-acids, especially of hydroxy- 
proline in the nitrogen metaboliam of spiked and 
healthy sandalwood trees, are in progreas. This has 
added mgnificance in view of the recent finding of 
Stemberg” that hydroxyprolme was toxic to tobacco 
seedlings, even at 5 p.p.m., indicating a specificity 
of action. 

K. V. Grai 

K. 8. GOPALKRIBHNAN 
A. N. RADHAXRISHNAN 
C. B. VAIDYANATHAN 


Department of Biochemistry, 
Indian Institute of Science, 
8, India. - Z 
June 17. 
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Improvements in Optical Fourier Synthesis 


A wxruHop has recently been described of pro- 
ducing Fourier syntheses of ocentro-symmetrical 
projections by means of optical interference’. The 
biaxial nature of mica was used to introduce into the 
diffracting beams both intensity and phase relations 
corresponding to those of the X-ray spectra. The 
resolution obtained was poor, and it was suggested 
that this could be improved by using lenses corrected 
for i aberration. 

Pinar doubleta have now been fitted to the 

piro eee and considerably better resolution 
been obtained. The accompanying photograph 
is ae the optical Fourier synthesis of hexamethyl- 
benzene, based on the X-ray date of Brockway and 
Roberteon!. This is & striking improvement over 
previous work. 
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Optical Fourier synthesis of heramethylbensene 


In & recent article’ ıt was suggested that, unless 
the available beam of parallel light were greatly 
extended, this method of optical Fourier synthesis 
would probably be of very limited application. Work 
now in progress will make it possible to pack more 
terms into the avaiable beam ; ıt is hoped that in 
this way it will be pomible to accommodate a 
maximum index of 15 in each direction. This 
should greatly increase the scope and usefulness of 
the method. 

A full account of recent developments will be 
published elsewhere. ] 


A. W. Hanson 
Physics IM mim College of Technology, 
cigars l. July 3. 
and Li 
NIE ind Libeon, 11» Aata Groat Br he CORS). 
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Lattice Vacancies and Porosity in 
Copper- Nickel Alloys 


Iw work on the aluminium-zimo! and gold-nickel 
alloy systems’, it has been shown that lattice vacancies 
occur in solid solutions when Brillouin zones are 
filled. Similar experiments have been made on 
oopper-niokel alloys, and it is found that lattice 
vacancies occur in these alloys particularly when they 
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»ontein leas than 80 per cent nickel, 
bhe maximum being about 2 per 
sent at 45 per cent nickel. 

The alloys were melted and 
solidified $& vacuo, annealed in & 
vacuum for seven days at 900° C., 
reduced in thickness by 50 per cent ` 
by hammering at room temperature 
and then annealed tn vaouo. at tem- 
peratures between 700° and 970° C. 
‘or periods of up to 4,175 hr. 
Density measurements were made 
‘rom time to time. It has been 


‘ound that the alloys grow pro- 
yreasively, the amount of growth 
lepending on the temperature of 
wnealing and number of lattice 
7Bo8nc1es. 

The accompanying photograph 





-olume increased by about 4-6 per 
vent. It will be seen that consider- 
ble micro porosity has developed 
luring treatment. Almost all the porosity occurs in 
rystal boundaries with very little at twin boundaries 
r in the crystals. 





Ioro d in —niokel 
; porosity developed 30/20 oopper-niokel alloy by pro- 


Alloys containing leas than 20 per cent copper, in 
rhich there are comparatively few vacancies, show 
yas than 0-1 per cent growth under similar con- 
itions. 

7 E. C. Errnwoop 

Department of Me $ 
ing's College (University of ) 
Newoegatle upon Tyne 1. 
April 7. 
lwood, H. O., Netwre, 163, 723 (1040); J. Imm. Metals, 80, 217 
(1951-82). 

Ellwood, H. O , and Bagley, K. Q., J. Inst. Metals, 80, 617 (1952). 


Spiral Growth on Graphite 

, SPIRAL growth papterns have been observed on 
atural graphite. Typical spirals are shown in the 
d E P enel The spirals have been 

exagonal, although some with curved 
ee oe nee at the centre of the spiral, have 
xen noted. The step-heighte vary widely ; the step- 
aight of the spiral shown in (b) ıs about 500 A., 
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thoee in (c) and (e) are apparently many orders larger. 
Photograph (d) shows a double spiral and serves at 
the same time to give an idea of the density of spiral 
patterns. Areas have been noted m which the 
density of spirale is of the order of 10 per om.*. 

Of the graphites studied, those which lend them- 
selves best to the observation of spirals have been 
obtained from the crystallized lmestones of the 
Grenville series ranging from the Adirondacks to 
north of Quebec. The spiral patterns are observed 
on the natural surfaces of the embedded graphite 
and also on surfaces exposed by carefully separating 
the graphite layers. No spirals have been observed 
on the surface of the limestone at the point from 
which the graphite is removed. Spirals have not been 
observed on samples of graphite obtained from 
Ceylon, nor from columnar graphite from Quebec. 
Neither of these samples has the distinct sheet-like 
structure of the Grenville series graphite. It is not 
possible yet to determine whether it is simply more 
difficult to resolve the spirals or whether they are 
not present on such samples. 

The observation of growth spirals on graphite may 
be taken as evidence—in the same sense at least as 
has been established for silicon carbide! in particular 
—that graphite may grow from sorew dislocations. 
It is believed that certain structural problems ın 
graphite may be clarified knowing that screw dis- 
locations may be present. Thus, the polytypiam in 
graphite may be developed along lmes simular to 
those applied to the problem in silicon carbide’. 

As developed a priori, the theory of crystal growth 
by sorew dislocations is considered to pertain to 
growth under somewhat restricted conditions’. If 
spiral growth on graphite 18 lrmited to graphites from 
certain localities, the observation of spiral growth 
may be of assistance in interpreting the geological 
origin of graphites. 

F. HUBBARD HOEN 


General Electrio Research Laboratory, 
Schenectady, New York. 
April 2. 
R. Phl. Mag., 48, 1005 (1961). 
Phil. Mag., 48, 1014 (1961). 
Dis. Farad. S00., No. 5 (1949). 


fou 


Verma, À. 
Frank, F. O., 
Frank, F. 


' 582 


Relativity and Indeterminacy 

WrrHouT wishing in any way to with 
H. Bondi’s view! that “relativity demands a non- 
deterministio theory”, I would suggest that his final 
summing-up is somewhat misleading. He says 

“The flow of time has no significance m the aeiy 

fixed pattern of eventas demanded by deterministic 
theory, ieu oa RE In a theory 
of indeterminacy, however, the passage of time trans- 
forms statistical expectations into reel evanta”. 

In the case of deterministio theories, we must 
surely distinguish between reversible and irreveraible 
determined proceases. Time, in statistical but 
determined laws, as distinct from dynamical laws, 
ey oe eS ee A 
in ite relation to en: and 
those Proceases which f. A. R. Ubbelohde* ka 
described as ''disentropio". (These are defined as 
"happenings which turn against the trend towards 
increasing entropy’’.) Many statistical laws depend 
on determined processes. The motions of individual 
components may be difficult to observe, or too 
.numerous or complex to calculate, yet ther be- 
haviour certainly falls outeide the range of appreciable 
indeterrnmacy. 

It is true, if not & truism, that where there is no 
cause—effect relation, real events become actual from 
mere statistical tions during the course of 


time. But can thi of time nghtly be 
described as the anaiona agent | This would 
involve & return to causality with time as the cause | 

I would suggest that there is at least as much 
difference between time used as a co-ordinate in 
dynamical processes and time describing local varie- 
tions in efficiency (both being determined) as oe 
is between either of these and time d 
(not by which) non-determined vios en 
abilities become actualities. 

G. W. Soorr BLAIR 
National Institute for Research in Dairying, 
University of Reading. 

1 Bondi, H., Natwre, 169, 660 (19052). 


1 Ubbelohde' A. R., “Time and Thermodynamics”, 97 (Oxf. Unity. 
Prom, 1947). 


IN & recent communication in Nature'!, Mr. H. 
Bondi (in common with & large number of writera 
in the fleld) took as & fundamental postulate of 
relativity the principle P that effects are delayed 
relative to causes by amounts corresponding to trans- 
mussion speeds lees than or equal to the velocity of 
light, c. This led him to the conclusion that inde- 
terminacy 1s fundamental to relativity, and so we 
must abandon the camplete de contem- 
plated in classical physics (and, ıt should be noted, 
in at least one approach to quantum theory!) 
argument was, more or less, that there is no unique 
cause-effect link, and so no unique meaning for P, 
in & deterministic system. 

The principle P is commonly employed in setting 
up a system of space-time co-ordinates by means of 
light signals, and it appeers that this is the use- 
envisaged by Mr. Bondi. However, the i rtant 
fact in such a co-ordinate formation is not o 18 
the maximum speed between cause and effect, but 
rather that o is a speed on which relatively moving 
observers will agree for all directions of motian. 

One can set up one’s own oo-ordinate system m 
any number of ways, using light signals or not; all 
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that 1s needed is & unique (to an arbitrary faotor 
and self-consistent method of correlating event 
which occur at separated spatial and tem 

positions. Whether or not these events are tex 
through a cause-effect link is irrelevant and, som: 


would say, 
If two pean gaat occur at separations A 


End i Vian gues en Perma we A organs omens 
correlation, s = |Ar/As|. This need not th 
speed of a ponderable body nor of a light signal 
it could just as well be, for example, a group spee 
or the speed of the juncture point of two straigh 

in relative motion. It need not, then, be oon 
fined to values leas than or equal to o. In this con 
nexion, it may be pointed out that no escape, fo: 
example by considering discontinuous flelds, nex 
Bo DAE eum they LANA TDN BECU Apea 
exoeed o. 

A. difficulty arises only if we attempt to compan 
our measurements with those made, on the 
eventa, in a relatively-moving co-ordinate synta f 
general, Medion S E Ge vaeana Gf Taree 
rather than Gelilean, transformations, and in per 
ticular, the effective speeds are found equal (for al 
directions) in those cases when s == c rether tha 
when s is infinite. It is these circumstances that givi 
o its unique position in the establishment of oo 
ordinate systema. Cause—effect links and limitin 
velocities are not involved, and conclusions base 
on them are therefore irrelevant to the fundamental 
of relativity. 

For those who may not agree with the foregoing 
I shall add the folowing remarks. There are altern 
ative, though leas po , methods of introducm; 
relativity which te neither a cause-effect lin! 
nor limiting velocities. "e ie quits e Ween 
adopt one of these other methods, and many woul: 
choose to do so. Mr. Bondi’s apparent preference fo 
P does not commit the rest of us to indeterminacy 
any more than Prof. P. A. M. Dirac’s interpretation 
of his symboliam—whether it leads to issued 
or not—ocommite us to an ether. 


Depertment of Mathematios, 
University of Cambridge. 
1 Bondi, H. Nature, 109, 600 (1052). 
"Bohm, D., Phy. Rew, 88, 166 (1962). 
* Dirac, P. A. ML, Natwre, 188, 606 (1961). 
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C. O. Hina * 


Ir is not clear why the subject of statistics ahoul 
throw any light on this problem, as Dr. Q. W. Scot 
Blair suggests. There are two possible logical founda 
tions for the use of statastics in physics: dither, 1 
the framework of a fully deterministic theory, wherei 
statistica may be used for the discussion of problem 
of such complexity that the detailed application c 
the sup y known physical laws is impracticable 
or withm a non-deterministic theory, where the mot 
basic physical laws may be concerned with the stat 
ment of probebilities. 

In the former case, time is & co-ordinate, that, lik 
space, is required for plotting the world linea of th 

idles. Whether this fixed pattern of world lin 
is simple so that we can construct it directly fror 
the determmistio laws, or whether it is so complicate 
that we use statistical theorems as well as th 
deterministic laws in the calculation, does not alte 
the significance we attach to the various co-ordinate 

In the case of indeterminacy, the passage of tir 
has a farther significance, being concerned with tk 
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realization of probabilities. A vamety of verbal 
methods of description can be used for this, from 
which Dr. Scott Blair has chosen some. ! 

In the unique pattern of world linea appropriate 
to a completely deterministac world, it is not clear 
how an analysis would reveal the rules of causality 
(the physical laws). Since every set of events would 
be in some way unique, any selection of apparently 
recurring patterns would be arbitrary. 

Such seta of recurring patterns would be the only 
way of investigating possible causal relations. It 
would, however, require an arbitrary judgment 
to say which patterns represent direct cause-effect 
relations and which represent the various effects of 
some previous cause. In a deterministic world, it 
would be necessary to understand all causel con- 
nexions in the entire pattern before any perticular 
laws of causality could be singled out. 

In a non-deterministic system the situation is quite 

ifferent. If it is found that certain eventa occur 
invariably after the occurrence of some uncaused 
event, t not in ita &beence, then & causal con- 
nexion can immediately be inferred, for no such 
events can be regarded as distant effecta of earlier 
causes. 

Mr. C. O. Hines presents a completely acceptable 
definition of the velocity c from the experimental 
verification of the Lorentz transformation. But he 
does not point out that this implies a limiting velocity 
o also for the transfer of information if cause-effect 
relations are to be unidirectional in time. We are 
therefore led back to what Mr. Hines calls principle P, 
and go to the starting point of this discussion. 

The essential fact is that no step-by-step investiga- 
tion of Nature is logically possible without some 
indeterminacy. This statement does not conflict with 
the possibility of constructing deterministic mathe- 
matical theories to cover any known field, but denies 
their acientiflo utility. 
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H. Bonvi 
Faculty of Mathematios, 
University of Cambridge. 
T. Gop 
Cavendish Laboratory, - 
Univermty of Oambridge. 


Measurement of Thicknesses of Fine 
Particles 


A METHOD for measuring thicknesses of particles 
jin the sub-sieve range has been devised. Measure- 
‘ments are made using the Vickers projection micro- 
‘goope. The apparatus required is an attachment to 
the sub-stage condenser which replaces its front lens ; 
16 conaista mainly of a quarts spherical lens, which is 
allowed td make contact with & microscope slide 
carrying a dispersion of flne particles mounted dry 
on ite uppermost surface—which 18 most distant from 
‘the objective lens—as shown in the di 

Contact is made on & strip which has been wiped 
free of particles, near the left-hand edge of the slide. 
(The point of contact is focused on to the soréen and 
is arranged to lie at the middle of the left-hand aide 
{of the screen. When the slide is traversed from right 
to left, particles enter the fleld and are seen to meet 
the ane a viria distances from the point of con- 
taot of lens and slide. These distances are propor- 
tional to the square roota of the thicknesses of the 
perticlee. 
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Quartz lens 


Microscope slide 


=f ———— Objective Jens 


By having in le spherical lenses of 
different diameters and the choice of suitable 
i ons, lens diameter being decreased when 
the magnification is moreased, the thicknesses of 
icles of diameters in the range 76-8 microns can 
measured with the same degree of accuracy. 
throughout, the standard error of a single measure- 
ment being b per cent, if the smallest thickness 
measured is not leas than 0:4 micron. 

Transmitted light is used for all measurements, 
and the illumination and image definition do not 
deteriorate even when objectives of 4 mm. and 2 mm. 
focal lengths are used. When these particular object- 
ives are used, rectangular No. 1 microscope cover 
cen the particles. 

is method of measurement is eminently suitable 

for the Vickers projection microscope but is not 

adapted to the normal light microscope; it 

could be readily adapted to the inverted microscope, 

measurements being made with a suitable eyepiece 
graticule. 7 

The method is the subject of a patent application 

and more details will be reported at & later date. 
W. H. M. ROBINS 
36 Mayfleld Avenue, 
Victoria Park, 
Cardiff. 


April 17. 





Scintillation Spectrometer Studies on the 
Decay Schemes of Silver-110, Antimony-124 
and lodine-131 


Iw order to study the decay schemes of redio- 
isotopes, we have used two scintillation spectro- 
meters in coincidence. The construction of the 
spectrometers used and the measuring technique have 
been described earlier’. The pulses from one of the 
spectrometers are analysed by a single-channel pulse 
analyser. Pulses corresponding to & oertain energy- 
range are selected by the channel, and the output 
pulses from the analyser are fed to the sweep-trigger 
of an oscilloscope. The from the second 
spectrometer are led to the vertical deflexion plates 
of the oscilloscope. Only pulses which are in com- 
cidence with those selected by the pulse analyser 
then appear on the screen. The ooincidenoe-r&te is 
10-100 pulses per minute. The screen 1s photographed 
for a few hours. A picture of the pulse-height 
distribution is then obtained on the photographic 
plate; the density at a particular pomt is a measure 
of the number of pulses with the corresponding 
height. The density is determined by means of & 
miorophotometer, and, from the known density curve 
of the plate, one obtains the pulse-height distribution 
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curve. With the pulse analyser one thus selecta 
pulsee corresponding to a certain beta- or gamma-ray 
energy, and from the shape of the coincidence 
spectrum obtained one can infer what gamma-rays 
are in coincidence with the selected radiation. 

The apparatus deecribed.here has been used to 
investigate some decay schemes. The following resulta 
have been obtained : 

Stleer-110. It haa been posible to determine in a 
satisfactory way the coincidence relations of the two 
beta-components and of the strongest ax gamma- 
rays. Our resulta are in complete agreement with the 
decay scheme proposed by Siegbahn!. 

Antimony-124, Our resulte agree on the whole with 
the decay scheme suggested by Kern et al.*. We have 
found, however, that the 2:06-MeV. gamma-ray 
probah y does not go to the ground-state but to the 

excited level at 0-00 MeV. 

lod$ne-131. From our measurements, we conclude 
that the only coincident gamma-rays are those at 
80 keV. and 284 keV. The gamma-rays at 638 keV. 
and 720 keV. go directly to the ground-state. The 
results obtained thus support the decay scheme 
suggested by Metager and Deutsch‘. The coincidence 
measurements described here do not agree with the 


coincidence experiments performed 
bs Bell œ al.*. On the other hand, they agree with 
the beta-gamms coincidence measurements pub- 
lished quite recently by Ketelle e£ ai.*. 
A detailed account of this work will appear in 
Arkiv for Fysik. 
8. ALMQVIST 
Svan A. E. JOHANSSON 
Department of Physica, 
Univermty of Lund. 
Feb. 27. 
1 Johansson, B A. N., Natwrs, 168, 306 (1050) ; Arki» for Fnk, 8, 171 
(1080); 8, 583 (1061). 
K., Phys. Res., 77, 288 (1050). 


Li 
od Ei D.. Zaffar&no, D. J., and Mitchell, A. O. G., Phys Ree, 
1142 (1048). 


*Meüxger, F., and Deutsch, M., Pkye. Rev., 74, 1640 (1048). 


"Be E Ba Oasmidy, J. M., and Kalloy, G. G., Phys. Ree., B3, 108 


*Xeelle B. H H., Brosi, A. and Dandl, R A., Phys. 
Eø., 84, 585 (1961). Pn ids 


Use of Radioactive Tracer in the Study of 
Insect Populations (Lepidoptera) 


Ir has up to now been impoemble to mark larve 
in the wild because of their frequent akin 
and their pupation; consequently, the method y 
adopted m population studies of distinguishmg an 
insect with & spot of cellulose paint 18 not applicable 
to them. It was therefore decided to attempt the 
ae of larve by feeding them on radioactive 
ma 


A suitable isotope would require the following 

properties: a half-life long enough to survive the 
upal period yet.short enough to ensure agamst 
ing up radioactive populations m the wild ; eesy 

. ingestion and incorporation into the food plants and 
afterwards into the living tissue of the insect; slow 


elimination. Sulphur-35 answers these requirements, . 


having a half-life of 87-1 days and being an easential 
element in both plant and insect physiology. How- 
ever, it has the drawback of emittmg a low-energy 
beta ray (0-168 MeV.). This difficulty was overcome 
by the use of a Geiger-Muller countmg tube fitted 
with a thin mica window. 
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The species chosen for study were Panazia domsnul 
and Arcia caja. The food-plants selected for ther 
were dead nettle (Lam4um spp.) and dook (Rume 

-), respectively, and these were treated wit 
ur-85. The following procedure was adopted t. 
ensure ita uniform mcorporation throughout the plant 
roteins. Planta stripped of most of their olde 
oliage were established in water culture for two t 
three days, during which time root regener&tioi 
occurred. They were then supplied with one par 
in a million of sulphur (given in the form of potaseiun 
Ag es and 100 mioro-Ouries of sulphur-36 per litre 
A ced medium contaming necessary material 
other than sulphur was then added at weekly interval 
and, after three weeks or more, the larvs were fex 
on these. It was found that if the plants wer 
used shortly after treatment with sulphur-85, thi 
bulk of this was concentrated in the young tissues 
so that the of radioactivity varied greatly 
from leaf to leat, with the result that no uniformit$ 
of count was shown by the larvw which had fed on 
them. 

Nearly full-fed larve of P. doménula fed on suck 
treated material for 65 hr. were to a 
mica-window counter tube in a lead castle and theu 
count for one minute recorded. These gave only low 
counts, while their excreta were highly radioactive. 
When returned to non-radioactive food planta, how- 
ever, they continued to show in counts for 
some hours, the reason being, no doubt, that the 
soft-ray sulphur was in the process of absorption and 
had not yet been incorporated into the superficial 
structures.  Larvs near to pupation ate lees and 
therefore gave low counts. An arbitrary figure was 
taken of about 20 counts per minute above the back- 
ground and larva were placed in one of two gro 
those which ‘qualified’ over this value, and those 
which did not. In due course, they pupated and the 
pups showed counts comparable their larval 


stage. 

Six to eight weeks after radioactive treatment, the 
imagines hatched and it was noted that they all gave 
counts far in exceas of those obtained from the 
larves and pups, so that all the 'qualrflere' -showed 
counts two to six fumes higher and many of the 'non- 
qualifiers’ were easly recognizable (experiment OJA, 
No. A 17, pupa 18 counts per mm.; imago 79), 
This, doubtless, ia due to the fact that an imago hae 
a much greater surface area than a larva, in the more 
bulky body of which the majority of the beta-rays 
must be absorbed. Furthermore, it has bean shown 
that there is a concentration of sulphur in the wings 
of same Lepidoptera!. 

It should also be pointed out that holometabolous 
insects are, in general, an excellent medium for such 
work, inasmuch that there can be no ‘sulphur 
exchange’ during the pupal stage and thereafter ; the 
only loss occurs in the excretion of a small amount 
of meconium on emergence, while the chitinous pupal 
case does not appear to contain much sulphur. 
Further experiments using Archa caja confirmed these 
resulta. Other relevant points which arose during 
these i ta were: a batch of ova laid by a, 
female 4. caja with a count of 417 per min. gave 
676 counts per min. Dead and dehydrated larva. 
and pupe gave higher counts than when living, as 

bebly leas absorption in the body takes place, a 
faot of use m substantiating doubtful instances of 
radioactivity. There was no evidence of decreased 
viability among the treated specmens compared 
with their controls. 
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ig hoped in the near future to release a known 
Mu of radioactive larvae into a normal population. 
Jy recapturing the mdividuals ag moths, by such 
neans as mercury vapour lampe and assembling 
Tape, and at the same time estimating the total of 
bei es by the methods used by Fisher and Ford’, 


t should then be possible to estimate for the first 
ime the mortality-rate in the early stages : 


Total larval population = * 

radioactive larvæ released x total imagines caught 

radioactive magnes caught 

Mortality = total larval population — total popula- 
ion of imagines. 

Similar methods might be applicable ın modified 
vays to ascertain total populations, larval death- 
ates, dispersal activity, and other aspects of popula- 
ion dynamics as well as pigment chemistry in many 
rdera of insects. 

wish to thank Dr. D. F. Shaw, of the Clarandon 
-büretory, Oxford, for his advice on suitable 
sotopes > also Dr. Scott Russell and Dr. R. P. Martm, 
f the Department of Agriculture, Oxford, and their 
assistants, who both prepared the radioactive food 
lants and offered me their amenities and equipment. 
am grateful to Prof. G. E. Blackman for his en- 
ouragement and Dr. E. B. Ford for helpful sug- 
estiong. I am indebted to the Nuffield Foundation 

or & grant which made this work posmble. 

H. B. D. ExrrrmwELL 
Genetics Laboratory, 


Department of Zoology, 
University of Oxford. July 22. 


Bull. U.S Nat Àfws, 187, 237 (1082). 
Fisher and Ford, Heredity, 1, 148 (1047). 
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A New Linkage in the House Mouse : 
Vestigial and Rex 


In 1047, Wright? (Mrs. M. E. Wallace) reported 
edu eee discovery of recombination frequencies 
Oe ee ee EU ee 

see mouse. henomenon had been predicted 

a theoretical ibility by Jennings" in 1923 for 
stantially the right reasons, although he based his 
zgument on a theory of two-strand crossing-over and 
sioplified discontinuous theory of interference. Mrs. 
Vallace found that the genetic markers sh, (ahaker-2) 
nd wv, (waved-2), which show loose linkage with 
ach other of about 30 cent recombination fre- 
uency, both recombined with sex with a frequency 
f about 56 per cent. This finding was the first case 
f partial sex-linkage to be reported-in any mammal 
ther than man. Hex (symbol He), which was known 
» be about 20 per cent from s^, and about 40 
ant from wv, assorted independently of sex in other 
ate from the same department. 

A theory of interference between adjacent chias- 
ata advanced by Fisher, Lyon and Owen? offered 
basis for the resolution of these apparent contra- 
ictions. From this theory it is calculated that the 
'equenoy of recombination with an end marker rises, 
3 the map distance increases, to & maximum of 
bout 68 per cent before falling baok to the 50 per 
int level. They accordingly prepared a map of the 
xx-chromosome as follows : 


05 20 35 
L—Re—— M4 — —— — — wt 
(units in centimorgans) 





mer 
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while specifically not excluding the possible order 
Bax wv, 5h, He. 

Dr. T. C. Carter* has very landly sent me additional 
date on recombination between sex and Re collected 
since the above mape were proposed. His resulta, 
when combmed with those of Fisher, Lyon and Owen, 
give 52-2 + 1-1 per cent aa an estimate of the recom- 
bination ency, and suggest that the distance 
from sex to in the above map is & slight under- 
estimate, and that the second alternative map 
should be given distances roughly as follows: 


85 35 20 





Bex ‘Re 


The purpose of this communication is to present 
evidence that: (i) the recessive mutant ‘vestigal’ 
(symbol t), found and described by Heston’, is 
linked with Ee, and lies at a distance from it of about 
19 oentznorgans on the game side as ah; and 
(ii) females heterozygous for the two markers produce 
æ much higher proportion of recombmant gametes 
than do males. 

512 mice were raised from beackcrosses of double 
heterozygotes of both sexes, in both the coupling 
and the repulsion phase. The results are summarized 
in the accompanying table. 


Phenotypes of progen progeny Recombination 
parent +Re ++ whe + Total frequencies 
(per cant) 
g X Hs 80 9 19 59 107 
* + 
++ 1l 57 556 10 10 17 09 + 2:20 
jw Re 
Qd 29 15 15 33 901 
a+ 
Tot 18 89 48 18 us} PTEE ERIB 
Pat Re 


In order to allow for viability differences, the 
recombination frequencies for the two sexes are 
estimated from the combined coupling and repulsion 
data by the method of Fisher*. As shown in the table, 
the estimated recombination frequency for males, 
Pa, is 17-99 per cent, and its standard error, am, 18 
2-20 per cent. The estimate for females, pr, 18 27-55 
per cent and its standard error, sf, is 3:15 per cent. 
The corresponding estimates, p, and sy for the sexes 
combined are 21-66 per cent and 1:82 per cent 





respectively. The mgniflcance of the sex difference 
is given by: 
xu, 7 GL POS Pw) 6.53 P < 9-08. 
e 


The more direct test afforded by & 2 x 2 contin- 
gency table runs the risk of a alight bias if both 
segregating genes affect viability. 

In order to determine the position of ot relative 
to other marked loci m the same chromosome, testa 
were made of the joint segregation of w with shy. 
The resulting estimate of recombination was 1:7 per 
cent, with 9-5 per cent as the upper fiducial Lumit 
at the 24 per cent probability level. Hence vt hee 
within & few unite of sh,. 

It should, therefore, according to either of the 
alternative maps given above, show more than 55 per 
cant recombination with sex. Extensive teats were 
made of the joint segregation of wœ and sex. Theso 
gave an estimated recombination frequency of 
51-64 + 1-94 per cent, which acoords poorly with 
expectation. This result, if combined with other data 
to which reference has been made, can only be 
accommodated by & map approxmately as follows 
(map distances based on male gametogenesis) : 
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20 
(tt, h) Re 


On the other hand, the position on the sex chromo- 
some of the centromere, as described cytologioally by 
Shzynski, militate against such an interpretation. 
I have discussed the problem with Bir Ronald Fisher 
and Mrs. Wall&oe; they have suggested to me that 
the true explanation of Mrs. Wallaoe's observations 
may ho not in partial sex-linkage but in ‘affinity’, a 
hew genetic phenomenon which other work has led 
me to postulate, and on which both Mrs. Wallace 
and I hope shortly to publish prelminary evidence. 

My thanks are due to Prof. L. C. Dunn for the 
gift of vestigial mice; to Dr. T. C. Carter and Dr. 
D. 8. Falconer for the gift of Rex and shaker-2 mioe ; 
and to Dr. E. B. Ford and Sir Ronald Fisher for 
advioe and encouragement. This work waa done while 
I was in reoerpt of a research training grant from the 
Medical Research Council. I also wiah to thank the 
Agricultural Research Council for the provision of 
facilities. 


ser - bác; 


DONALD Mron 
Genetics Laboratory, 
University of Oxford. 
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Body-Temperature of Arthropods 


Parry! has recently concluded that evaporation 
is inmgnificant as compared with radiation and con- 
vection in determining the equilibrrum temperature 
of small animals in direct sunlight, except m unusual 
circumstances. While this is probably true for insectse 
and spiders, in which evaporation of water is severely 
restricted at low temperatures, isopods and millipedes 
are known to evaporate water more rapidly, and I 
am prompted to report the following prelimmary 
fleld observations on the body-temperature of Ligta 
ocearnoa. 

Three of these animals were exposed to direct 
sunlight on the surface of a concrete quay at Dale 
Fort (Pembroke) at 2.0 p.m. a.m.T. in August 1951. 
One was alive, another was freshly killed by chloro- 
form and a third was also dead and thoroughly dry. 
A fine thermocouple was inserted into the rectum of 
each, and another thermocouple was in contact with 
the surface of the quay. During a 30-min. observation 
period, the quay surface temperature varied between 
34° and 30? O., while that of the living and freahly 
killed Ligia dropped to 28°C. That of the dry 

i rose during the first 10 mm. to within 
0-5? O. of the temperature of the quay surface and 
remained there. The air, of relative humidity 66-68 
per cent, was moving gently (force 1 on the Beaufort 
scale), and ite temperature 2:0 om. above the quay 
was 21? C. These resulta suggest that evaporation was 
playing & large part in determmmg the equilibrium 
temperature; but on theoretical grounds this will 
only be so if the evaporation factor m the heat 
balanoe-sheet (radiation + conduction = convection 
-- evaporation) 18 of the same order of magnitude 
as the other factors. (Metabolism aa & source of heat 
may be neglected.) 
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As regards radiation, Parry has shown that thr 
mean total radiation load (long and short wave) upor 
& rectangular plate or bar exposed to the sun, witl 
a surface reflectivity of 50 per cent, varies fron 
9 to 22 mW./am.*, according to ita orientetion. Thi 
radiation load of Ligia may therefore be approxim 
ately estimated at 15 mW./om.*%. Conduction is a1 
unknown value. The convection coefficient for a dial 
l in. x 3/32 in. at & wind speed of 50 em.[seo. ha 
been shown (also by Parry) to be 1 4 mW./cm.*/^ C. 
and this amounts to 9:8 mW.[cm.* for a temperatur 
differance of 7? C. (Liga, 28°; air, 21°C.). Ni 
measurement of the rate of evaporation was mad 
during the fleld observations recorded above, bu 
laboratory measurements show? that in slowh 
moving air (o. 6-0 om./sec.) having a saturatio: 
deficiency of 32 mm. , Ingia at 30° C. loga 
water at the rate of 11:6 mgm./om.*/hr. On the qua; 
referred to above, the saturation ciency (assuming 
the surface temperature of L1gia to be 28° C. anc 
that of the surrounding eur to be 21? C. at 67 pea 
cent relative humidity) was 16 mm. , 80 that 
evaporation would be approximately 18/32 x 11-5, 01 
5-75 mgm./am.!/hr. Now at low wind speeds, -the 
rate of evaporation fram a free surface is &pproxim 
ately proportional to the square root of the au 
velocity. This was 5:0 om./seo. in the laboratory 
and has been taken as 50 cm./seo. (force 1 on the 
Beaufort scale) over the quay. At & conservative 
estimate, we may therefore double the rate o 
evaporation, giving 11:5 mgm./cm.*/hr., and this ii 
equivalent to 7:7 mW ./om.*. 

The heat balance is now as follows (in mW./cm.*) 
15 (radiation) + z (conduction) = 9-8 (convection) + 
7-7 (evaporation). Without evaporation, the balance 
would be maintamed largely by 1noreeamg the loss duc 
to convection (to nearly 17-5 mW./cm.*), and thy 
would mean raising the temperature of the anima 
to 33.5? C. (which 1s approaching the temperature 
found expermmentally in the dry Ligia). It seem: 
clear, therefore, that in this case evaporation u 
significantly affecting the equilbrium temperature 

These considerations may help to explain the faci 
that Ligia and Porceliio were often to be seen or 
roaks in direct sunlight. The accompanymg diagram 
shows the temperature and humidity a aan 


VoL. 170 


various pointe near the foot of an insolated red san 
stone cliff, and ıt seems not unlkely that the 
body temperature of Ligia below the shingle, where 
the air was still, and nearly (perhaps quite) saturatec 
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ith water vapour, may reeult in & temporary up- 
ard migration to the cliff face, where evaporation 
nd convection together lower the body temperature. 
The humidity measurements referred to were made 
ith a small electrical hygrometer, about the size 
f Porællio. The instrument is to be described 
lsewhere shortly. 

The observations recorded above were made while 
1 receipt of & grant from the Agricultural Research 
ounoil. 


Zoology Depertment, 
University of Birmi 
March 21. 
D. A. J. Exp. Biol, 88, 445 (1963). 
B., J. Exp. Biol, $3, 91 (1981). 
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Pelagia in Manx Waters 


ocourrenoe of the scyphomedusan Pelagia near 

'lymo referred to recently in Nature! reminds one 
hat early ‘in October of 1899 the genus invaded Port 
irin Bay, Isle of Man, in astonishing numbers. It 
vas & truly remarkable spectacle. The sea looked 
s if converted into & solid massa of the jelly-fish. 
"he species had not been reported in Manx waters 
fore, nor has ıt been seen there since. They 
ippeared suddenly, remained for a short time, and 
w suddenly disappeared. When the record was 
ted to the late E. T. Browne, he was at first 
rary sceptical as to our identification ; but an exam- 
nation of some actual i enabled him to 
ecognize the animal as Pelagia perla. He assumed 
hat its presence in Manx waters was due to “a 
iortherly current bringing down animals through the 
worth channel from the Atlantic shores of Ireland 
nd Beotland". Two of the specimens are preserved 
n the Zoology Museum, University of Reading. It 
nay be added that on August 10, 1903, a large shoal 
f Pelagia appeared in Valencia Harbour, along with 
shits dec CH Cr pee on which the pelagias were 


F. J. Cora 
Littledown, 
ood Common, 
Henley-on-Thames. 
June 5. 


‘Nature, 189, 034 (1055) 
M Report Oo fS End mlana, POI SE Ireland: ToS) 1es 
lin, 1907). 


A Simple Device for measuring the 
Volume of an Aquatic Animal 


DizrggHNT methods of determining the volume of 
mall animals have been described by Lowndes, 
Iolter, Kuenen and Smaliman'. None of these is 
onvenient and simple for rapid measurements. I 
ive found the volumometer sketched here very 
weful. It consists of a long capillary tube T with a 
mall cylinder O closed with a stopper S to ensure a 
vacuum seal. The capillary and the cylinder are 
llled with water and the cylinder is then cloeed with 
he stopper. By using the screw-head H at the 
'obbom, mercury is forced from below and the water 
3 raised up the capillary within the stopper to the 
a&rk M. Using a d lens, the base of the water 
olumn in the capillary T is read to a fraction of a 
ailimetre. Water is lowered well below the stopper. 
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The creature whose volume 
has to be measured is dried 
M with filter paper and dropped 
into the cylinder. When the 
stopper 18 replaced, the 
water is raised to the mark 
once more and the position 
of the base read. If the 
creature cannot be safely 
wiped with filter paper, the 
water in the cylnder is 
T lowered until a short column 
of air enters the capillary 
and the animal is pipetted 
along with & minimum of 
water into the cylinder. The 
water around the creature is 
drained into the capillary, 
and a spill of filter paper is 
used to remove the 
traces of water. The stopper 
is replaced and the column 
of water thus drained from 
the creature is measured. 
Next, the water ıs raised to 
the mark and its position 
read once more. The last 
reading minus the column of 
water drained from the 
animal will give the volume 











of the animal. 
To test the &ocuracy of 
the apparatus, & copper 


wire, 0:315 gm. in weight 
and 35:1 omm. in volume, was cut into pieces; 
the pieces were mtroduced into the apparatus 
with some adherent water and their votal volume 
was measured. The mean of ten rea 


was 
34-928 c.mm.— an error of 0-57 per cent (8.D. + 
0.2207, B.E. + 0-098). Volumes were measured 


on Gammarus pulex, using single specimens of 
different sizes, and the resulta were compared with 
volumes calculated from density measurements. The 
density waa found by weighing groups of ten animals 
first in air and then in water; from sıx such groups 
the average density at 20° O. was found to be 1:0665, 
varying from 1- 082 to 1-087 (Lowndes gives the range 
as 1-065-1-086). To take an example, & specimen 
weighed 84 mgm. ; its volume calculated from density 
is 31-880 omm. The croes-sectional area of tho 
capillary bemg 0-476 sq.mm., this volume corresponds 
to a scale-reading of 66-9 mm. When this specimen 
waa introduced with some adherent water and drained 
into the apparatus, the mean of eleven i Was 
70-3 mm., an error of B per cent (8.D. + 0-511, 
S.E. + 0-154); when the animal waa dried before 
being introduced into the apparatus, the mean of 
ten was 03.0 mm., an error of 4 per cent 
(S.D. + 0-679, B.E. + 0-214). 

I wish to thank Prof. J. Gray for permission to 
work in his Department, and I also wish to thank 
Mr. W. 8. Darkin for assistance in the construction 
of the apparatus. 


Department of Zoology, 
Cambridge. 


C. P. GNANAMUTHU* 


!Lowndes, A. G., Proc. Linn, Soc., Lond., 1&0, 62 (1 Holter, H , 
; , sério chimique, 85, No 8 quip. 
). 
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(Afestings marled with an asterisk * are open to the public) 
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Jenkins : 
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Inaugural Address. 
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Untverty College, (Gower Street, 0.1), Aa ieee pm— 
Mr James Lover: “Fashion phorus 
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before the dutes mentioned 
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UTILIZATION OF FUEL IN 
BRITAIN 


HE report of the Ridley Committee* is marked 

by & pronounced cleavage of opinion on one 
essential point and, in general rather than technical 
matters, seems to raise fresh issues as well as settle 
others. The report, however, contains many sensible 
and unanimous recommendations, and on the whole 
it carries us & step farther towards a national policy 
for the use of fuel and power resources. No govern- 
ment will, in future, be able officially to ignore the 
existence of & continuing rather than a temporary 
fuel shortage, and policy must be framed accordingly. 
Nevertheless, the Oommittee deals a shattering blow 
at any exalted ideas as to what can be achieved by 
central direction: ite stricture, though implied, on 
the Ministry of Fuel and Power, is scarcely lesa 
severe than are its restrained comments on the 
warfare between the great nationalized industries 
which that Ministry is supposed to co-ordinate and 
which is displayed so frankly m the memoranda 
appended to this report. 

The Committee was appointed to advise on possible 
measures to promote the best use of the fuel and 
power resources of Great Britam. It decided to 
interpret this as meaning that the general aims of a 
national policy should be: first, to meet in full the 
demands of the community for the different fuel and 
power services, when those services are sold at prices 
which closely correspond to the relevant costs of 
production and distribution; secondly, to provide 
for export fuels on such a scale and of such types as 
oan be sold abroad with most gain for the country ; 
thirdly, to promote the maximum economic efficiency 
in each use of each fuel; and to encourage the use 
for particular services of the fuel which gives the beet 
return on the resources consumed. The first two of 
these aims raise questions of pricing policy, and the 
other two depend on comparative costs. Throughout 
the report, therefore, the importance of price policy 
is stressed. Furthermore, it is emphasized that all 
these aims must underlie & sound national policy at 
all times, even in the next few years when the gap 
between supply and demand makes ıt a first objective 
to divide what is available between different claimants 
80 as to make the best use of it, and when immediate 
policy may require measures conflicting with the 
general aims of policy for the long run. 

Reviewing first the prospects for fuel supply, on 
the evidence it examined the Ridley Committee 
expecta a continued shortage of fuel and power in 
Great Britain. Future years may bring extra supplies 
from water, peat, wind and nuclear energy, but no 
significant return in power supplies is likely withm 
the next few years from the development of power 
from ocean waves, the internal heat of the earth, 
solar heat, nuclear energy and other potential sources. 
Thereafter supplies should be easier, but it appears 
to the Committee that, to be able to meet in fall pros- 
pective demands over the next decade, the National 
Coal Board may have to a&ooelerate and expand ita 


* Report of the Committees on National Policy for the use of Fuel 
and Power (Omd. 8647. Y-F24A2. (London: H.M. 
Btatlonecy Office, 19062.) és. od net, PPT 
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plans for future output. A certain complacency on 
the part of the Board in this respect left the Ridley 
Committee quite unmoved aad, like Political and 
Eoonamie Planning in its broadsheet last December, 
it considers that the Board's estimates of inland 
demand are too low and its production plans in- 
sufficiently related to national needs. 

Measures to improve the efficiency of the use of 
fuel in the next few years are thus essential if the 
fuel needs of the country are to be satisfied, and in 
the longer run will always be important as a means 
of economizing resources. Many constructive pro- 
poeels are made in the report in this connexion, and 
to a number of them the Committee attaches special 
importance. It recommends, for example, that new 
standards of performance based on achieving & room 
efficiency of the order of 40 per cent with coal should 
be determined for solid-fuel room-heating appliances, 
and it suggeete a 100 per oent purchase tex for sobd- 
fuel room-heating appliances and their parts which 
do not achieve these new standards. It recommends 
encouragement of the production of high-efficiency 
open fires of ‘utility’ pattern capable of easy instal- 
lation m existing fire-openings and with convection 
heating and a restricted throat, as well as of ample 
devices for adapting existmg fireplaces, and financial 
inoentrves for the installation of fires of the new 
standards and for improved insulation in new houses. 

Subsidies for new house buildmg and the granting 
of building heenoes offer obvious opportunities of 
encouraging such developmente, and the Committee 
thmks that there is a Bound case for the provision of 
some special financial incentive for firms to install 
fuel-saving equipment. It recommends expansion, on 
more attractive terms of the present expermnental 
scheme, announced by the Ministry of Fuel and 
Power last March; of government loans for approved 
fuelsavmg appliances. ^ Btokers, too, should be 
encouraged to raise their efficiency by arrangements 
for improving their status, and the Committee refers 
pointedly to the responsibility of government depart- 
menta and other pubho bodies for takmg the lead in 
promoting fuel efficiency, and to that of the Railway 
Executive for planning for moreased fuel efficiency 
and accelerating trials of new forms of traction. A 
great increase m the service for providing industry 
with advice on fuel efficiency is recommended ; but 
the Committee wisely emphasizes the responsibility 
of industry for solving ita own fuel efficiency problems, 
and it recommends that industry should be mvited 
_to organize ita own fuel efficiency advisory service to 
supplement that of the Ministry. 

There are other sensible recommendations on which 
also the Committee is unanimous. In view of the 
greater efficiency of fluorescent hghtmg, it recom- 
mends removal of the purchase tax on fluorescent 
lighting tubes. The need for trainmg in fuel tech- 
. nology is seen against the background of the general 
„problem of technological education, and it recom- 
mends that measures for dealing with the general 
problem ahould take full account of this particular 
need, including the provision of financial aid. There 
are words for nationalized fuel industries which stress 
particularly the great importance of pressing forward 
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the investigation of methods for the total gasrfication 
of coal, and the Committee lends strong support, as 
a help both to fuel economy and the export trade, of 
the early introduction of petrol with a higher octane 
rating. Unmoved by blast and counter-blast from 
the rival industries, the Committee notes the costa 
to the country of overloaded electricity capamty in a 
period of shortage, and the damage done at all times 
by smoke pollution, of which the domestic use of 
coal is a main source. Ita impartial analysis of rival 
claims regarding domestic heating, which 1s rather 
kinder than some surveys have been to solid fuel, 
leads to the conclusion that no fuel or combination 
of fuels can be selected as the ‘best’ for domestic 
fuels m all or most or even ‘normal’ conditions; the 
mam Toom-heating and winter-heating services in 
new houses should normally be provided by solid 
fuel directly burnt m efficient appliances. 

This conclusion is reached on the ground of cost, 
and rt is on this question of costs and prices, especially 
the price structure for coal, that cleavage of opinion 
appears. The Committee is unanimous that, from 
the point of view of the community, the price of coal 
should not be leas than cost. Half of the Committee, 
however, believes that it should continue to be based 
on the average cost of production; the remainder 
would raise the price to cover marginal cost of 
production by iumposmg an excise duty of £l per 
ton. Without entering here on the merite of argument 
and counter argument, it might be observed that the 
price of coal already appears to be sufficiently high 
to compel attention to fuel economy, and that the 
proposed excise duty is more likely to penalize the 
efficient user who has already elmingted waste than 
those whose extravagance leaves them with a margin 
for economy.’ Apart from this, such a proposal 
prejudices any attempt to devise a price structure 
based on the quality of the fuel. 

It is not, however, this division of opinion tha 
leads the Committee to reject same of the grandiose 
proposals for the formulation and co-ordination of 
national fuel policy which were suggested to ıb i 
evidence. The Ridley Commuttee prefers to use tl 
price mechanism rather than physical controls om fuel 
consumption to achieve the desired ends, taking into' 
account such factors as the expensiveness of electricity 
for domestic service at peak hours and ite inexpensive-, 
nes off the peak. The small specialized Tariffs 
Advisory Committee, which it recommends should be 
set up to asst the Minister of Fuel and Power in 
his general control over the price policies of the 
nationalized fuel and power mdustries, is recom, 
mended to see that electricity tarrffa disormmmate, if 
possible, between peak and off-peak use, while the 
Committee also recommends that rmmediate steps be 
taken to make extensive practical trials of the various 
methods of measurmg or controlling the consumption 
of electricity durmg peak hours. ; 

Besides these, the Committee makes the important 
recommendation that full publicity should be given' 
to the reporta and recommendations of the proposed 
Tariffs Advisory Committee. It mghtly attaches 
the utmost mportance to public opinion being well 
informed on fuel- and power-pricing problems. This 
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3 easential if there is to be ready acceptance of price 
tructures determined so as to promote the beet use 
f fuel and power. The Ridley Committee may have 
Iso had in mind the restraining influence of such 
»ublieiby- on some of the struggles between the fuel 
md power industries, and the manifest tendency of 
uch vast monopolies to seek sectional rather than 
he national interest. i 

That ia one of the most disturbing features revealed 
vy the Ridley report, and it speaks well for the sound 
ense of the members of that Committee that they 
wold firmly and unanimously that the nght policy, 
iid indeed the only practicable one, i8 to leave the 
wattern of fuel use to be determined by the oon- 
umer’s own choice between competing services. The 
Jammitteo does not believe that direct intervention 
vy the central government would be effective in 
mproving the pattern of fuel use. Such intervention 
d unduly restrict the competition between the 
power industries, which it regards as one 
if ‘freedom of choice’ is to produce an 
ttarn of fuel use. The ‘rationing’ of 
.ouse-ooal is accepted as necessary, but only for the 
resent. This, moreover, is not the only factor 
alitating against ‘freedom of choice’ at present ; and 
he Committee also puts forward three conditions 
esential for competition to be effective in the desired 
rection. First of all, the prices and tariffs for fuel 
nd power should correspond closely to the relevant 
osta of the particular services provided ; secondly, 
he fuel industries should not impose on consumers 
ny conditions of supply which may restrict their 
reedom of choice and are not justifled by costa; 
nd thirdly, full and objective information of fuel 
ervioes and fuel appliances should be made readily 
vailable to the public. 

It will be noted, too, that the Ridley Committee 
asta its hope for the succees of the measures it 
doommends largely on the willing and continuing 
co-operation of all fuel users. This presupposes a 
vnsiderable educational campaign. No doubt the 

thamentary and Scientific Committee will give 

ly attention to this aspect ; from that Committee 

y well come a lead to many professional bodies of 
ientific men and technologists who oould give 
eee help. 

There is scopo, however, for more co-operation 
etween the fuel and power industries themselves, 
ad the Ridley Commrttee also recommends that tho 
Unistry of Fuel and Power should establish a joint 
lanning board through which the fuel industries 
ould concert policy, with the assistance of the 
‘inister. This board would be concerned essentially 
ith the production and distribution of fuel and 
ower. Its functions are conceived as embracing 
eoimon as to the selection of projects for investi- 
ation as possible joint enterprises, reference of the 
blected problems to the Board's staff for detailed 
judy, the introduction of new projects to the fuel 
idustries and possibly advising on the establishment 
f organizations to operate joint projects. 

The Ridley Committee believes that such a planning 
oard, in collaboration with the Scientific Advisory 
ouncil of the Mmistry, would accelerate the appli- 
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cation of the resulta of research, and secure necessary 
routine collaboration at all technical levels. In the 
last resort, however, the board would, the Committee 
observes, "depend on the Minister to ensure col- 
laboration when one industry was unwilling to jom 
in a scheme because ite particular interests appeared 
to be prejudiced”. Elsewhere, in rejecting proposals 
made in evidence for the establishment of a mngle 
statutory body with executive powers to co-ordinate 
the activities of the nationalized fuel and power 
industries as & whole, the Committee observes: “To 
the extent that co-ordination measures have to be 
imposed on the Boards (or on any one of them) that, 
in our view, is a matter for the Minister. In fact we 
look upon this function of co-ordination and of the 
control of policy as the main reason for the existence 
of a Minister of Fuel and Power". 

This clear statement that it is the technique or 
will, and not the power, to co-ordinate that is lackmg 
is an indictment of successive Ministers of Fuel and 
Power; it is also an indictment of the failure of 
Britain to deal effectively with the question of 
Parliamentary control of the nationalized industries, 
and indeed of the ability of Ministers to ensure that 
the nationalized industries are administered in the 
national and not in a sectional interest. That is a 
failure for which both major political parties must 
share the responsibility. The Ridley report throws 
mto such strong relief the oritical importance of an 
early solution of this problem of control for the 
implementation of national fuel policy that it is to 
be hoped that both political parties will join in the 
attempt to find a satisfactory solution. Much fresh 
constructrve thought will be required, but given 
goodwill and an unprejudiced approach the task is 
not impossible. The Ridley report, itself marked by 
so much sense and moderation on controversial 
subjects, may possibly give a further impulse to such 
inquiry ; without it there can be small hope of a 
national policy effective to elimmate waste of a 
precious resource, to mitigate domestic hardship 
and social inconvenience, or to remove the handicap 
to industrial expansion and economic recovery of 
which the Federation of British Industries has 
complained. 


ATOMS AND AXIOLOGY 


Philosophic Problems of Nuclear Sclence 

Eight Lectures. By Werner Heisenberg. Translated 
by F. C. Hayes. Pp. 126. (London: Faber and 
Faber, Ltd., 1052.) 16s. net. 


NE summer evening in 1925, a small and very 

select meeting of theoretical physicists took 
place in one of the Fellows’ rooms in Trinity College, 
Cambridge. It waa a special occasion, and the host 
may even have ‘sported his oak’ meanwhile. A 
brilliant young mathematical physicist, fresh from 
Munich, Góttmgen and Copenhagen, was about io 
expound his work in the fleld of atomic physics to a 
handful of people capable of appreciating it. The 
speaker was none other than Werner Heisenberg, 
before long to become a celebrity for his ‘uncertainty 
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principle’. Subsequent evente have added not only 
to his distinction but algo to the debt which philo- 
Bophers and scholars everywhere owe him for the 
profundity of his thought, and for the elegance of his 
‘expression. The present book does something to 
bring these things home to English-speaking readers. 
‘Something’ is probably fair comment, for here is a 
collection of lectures, originally 1n German, translated 
with obvious sincerity but not always with complete 
tdiomatic success. To this, some er reference 
will be made later in this review. 

Meanwhile, with engaging humility, Prof. Heisen- 
berg implies that his particular technique, though 
potent, was not the most beautiful, or even the most 
unusual. Yet concord upon all easentials concerning 
atomic configuration was achieved between his 
resulta—including the labours of his oolleaguee—on 
one hand, and those of Dirac on the other. En- 
couraging proof of the existence of “a bond unham- 
pered”, as Dilthey called it, in reference to seven- 
teenth-century Paris, was near at hand. 

History, however, does not repeat itself: these 
were no ‘conversions’ to mathematics such as that 
experienced by Hobbes, and brought about by the 
presence of Descartes. On the contrary, the twentieth 
century was to witness & forward surge by the 
specialista towards a deepening of physical science, 
and a fresh realization of ite implicatione—for good 
or for ill—for all mankind. 

The reader may well delight in the details elaborated 
in theee eight lectures; but he will probably be the 
better rewarded if he takes them for what they are 
assuredly intended to be—an epistemology of Nature 
on the grand soale. An example (lecture 6) appears 
1n the tracing of the beginnings of the modern era 
with Galileo and Kepler. Certainly there then existed 
& unified concept of Nature, namely, that conformable 
io Scriptural revelation. The aim of the men of 
science, in modern , was ''to find out God, 
and read Him everywhere". Later, however, as we 
all know, other motives gained the initiative. 

Prof. Heisenberg brings his readers to the edge of 
the cliff in his last lecture. He almost invites them 
to look over and keep their heads. “The core of 
scienoe is formed, to my mind, by the pure sciences 
which are not concerned with practical apploations.” 
Again, science can help international understanding, 
not because it succours the mck and so forth, but 
because it may direct our attention to a “centre” 
(call it what you will, the scholastios knew it as the 
deus ) in harmony with “the fact that 
the world is beautiful". 

Now all this is exactly what one would expect 
from a mind of the author's calibre. He writes else- 
where of a region wherein science and art are scarcely 
separable, and, it might be added, "few there be that 
find it". This theme, laid before a university audience 
m Gottingen in 1946, was a breve confession to make 
before the Germany of that year. It may not be 
without influence over a wider company. 

Philosophically considered, two questions arise. 
One is the relation of such & view as this to the 
Boholastio doctrine of analogia entis (to which in 
structure it bears some likeness). The other is the 
marked contrast with the essential outlook of the 
great humanist architects, in the tradition of 
Vitruvius. They set out, deliberately, to build 
geometrically to the glory of God and erected many 
and dames to declare His glory above the 
firmament. Taken together, the Thomist conception 
seems closer to that of Prof. Heisenberg—his ‘‘oentre”’ 
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and the visible world, while inoommensureble, permi 
of a balance, enabling decisions to become real an 
living experiences. 

The poise of the suthor’s mind is perhaps bes 

m his treatment of the age-long Newton 
Goethe conflict. This occupies practically the whol 
of lecture 5 and should be read as a worthy com 
paren ue the late Sir Charles Sherrington’s Denek 
of a few years ago. 

In the result, the battle was not pointless, but i 
may be all too easly taken to be so if the dichotom: 
is not fully appreciated. For Newton, colour was t 
become an exact part of physics: Goethe- was no 
wholly biased against mathematics, but he feere 
mathematical analysis and (for him) the destructio: 
of the arena of Bense-enjoyment. Yet, aa Prol 
Heisenberg remarks, the loftiest science and th 

‘8 Vision ate not far apart. It i m 
these that & rare quality of insight stand 
manifest, to fortify troubled mankind. 

Nobody can expect discussions at this level nof-t 
suffer in translation (not to mention being wreribhe 
out of the particular circumstances in which they 
were origmally delivered), but certain easily avoid 
able blemishes are surely out of place. Examples an 
“experience” for "experiment", 'apprehensible" fo 
“comprehensible”, and [mental] ''deformation" fo 
“deformity”. They do not mislead, but merely 
annoy: one looks forward eagerly to their correctiol 
in a later edition. 

In & sentence of impressive restraint (spoken a 
Gottingen), these lectures end with a precept akm t» 
the famous one of Wittganstem—‘‘Whereof one canno 
speak, thereof one must be mlent". 

F. I. Q. RAWLINS 
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CLINIC AND SOCIETY 


The Psychology of Pierre Janet 
By Elton Mayo. Pp. 1x+ 182. (London: Routledg: 
and Kegan Paul, Ltd., 1951.) 85. 6d. net. ? 


T is much to be regretted that the work of th 

eminent French psychiatrist, Pierre Janet (185° 
1947), was overshadowed during his lifetime by t¥ 
of his greater contemporary Frend and, consequent . 
is httle known in i ing countries. W; 
are therefore grateful to the late Prof. Elton Mayı 
for his concise introduction to some of Janet’s ideas 
Prof. Mayo addresses himself, not to the student o 
medicine or psychiatry, but chiefly to students o 
social and industrial administration, and he confine 
himself to theories of Janet which are relevant t 
these areas of activity. His aim is to show how the 
clinical study of mdividual psychopathology may 
help us to understand how a person’s social role 
become disorganized. He is concerned, of course 
with the paychopathology of everyday life, not tb» 
disorders of the psychotic safely tucked away in aa 
institution. 

Taking as his point of departure Janet’s view tha 
“social actions are the most complex human aotivit? 
and that the costs exacted by adaptation to th 
individuals around us are by far the heaviest” (p. 90) 
he proceeds to trace the various ways in whicl 
obsession staltifies or distorts social action. He dis 
tinguishes two kinds of obseserve formula, one bein 
‘The world is hostile, let me attack it", and th 
other ‘The world is dangerous, I must be careful’ 
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nd he devotes his analysis mainly to the second, 
vhich he thinks is much more common. 

His theme, accordingly, is the social and intellectual 
neffeotivenees of the obseasive person. Beyond a4 
eference to the fact that Janet saw in the obeeenive's 
iifficulties a failure to develop in early life the skills 
ieoesBAry for ordinary social communication, the 
liscussion avoids the etiology of obsession and 
ttempts rather to elucidate rts nature and effects. 
‘ince nearly every intelligent person suffers obseasive 
pisodes from time to time, tbe mal and social 
lisruption caused by them must Sioa to all 
hose concerned with human organirati 

Janet's interest in the study of hysteria led him to 
vise his "method of distraction” and to develop his 
beory of the dissociation of the personality into 
“rimary and secondary selves. Retraction of the 
leld of consciousness and dissociation he held to be 
he two characteristic features of the hysterio. This 


ork gave him an appreciation of the complexity of 
ttantive act and enabled him to describe with 
teat i 
ealized 
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t the nature of obsession, though he 
t he was now dealing with disturbances 
f a different order. In his studies of obeeasion he 
bows that every successful act of attention pre- 
uppoees an ordered background of contributory 
aflexes and skills. On the interplay between acta of 
ittention and reflective thinking, which gives unity 
experience, depends the capacity for decision and 
ction. It ie in the attentive act, according to Janet, 
bat the obseesive’s disability manifeste iteelf. 
The reader may be somewhat durprised to find that 
of. Mayo omits any reference to the work of the 
ate H. 8. Sullivan who, more perhaps than any other 
aodern psychiatrist, succeeded in synthesizing many 
f the ideas of Freud and Janet. Janet’s notion of 
etraction of the conscious fleld becomes, in Sullivan's 
ands, the “principle of selective inattention’’. 
'ullivan supplements this principle with his important 
heory of ‘prehension’, or perception without aware- 
was (which I have elsewhere suggested needs to be 
ompleted by introducing & concept of ‘apprehension’, 
bat 1s, apperception without awareness). In the 
Titings of Sullivan, Janet’s ideas seam to have so 
r found their moet astute elaboration. 
Joun COHEN 
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FISH AND FISHERIES OF 
J AUSTRALIA 


) 
“sh and Fisherles of Australia 

3y T. C. Roughley. Completely revised and enlarged 
dition. Pp. xv4-844--81 plates. (Sydney and 
ndon: Angus and Robertson, Ltd., 1951.) 50s. 


ORE than thirty years ago, Mr. T. C. Roughley 
published a book entitled ‘Fishes of Australa 
d their Technology”, illustrated with sixty-eight 
Yolour plates of common Australian fishes. That book 
ias long since been out of print and.unobtainable ; 
yut a continuing demand for it has induced the 
thor to write & new and larger volume—“Fiah and 
*isheries of Australia’’—which is now available. The 
Sublishers’ description of the new book as a ‘cam- 
Xetely revised and enlarged edition” of the former 
me seems scarcely accurate. 
The book is in two parts. In Part 1 the occurrence, 
abita, edible qualities and commercial or sporting 
mportance of more than a hundred and fifty kinds 
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of fish are described in detail and there are brief 
references to many more. In order, no doubt, to 
keep the book within reasonable limits of size, little 
information ig included from which identifications 
can be made; for this the reader must rely on the 
plates. These are all of very high quality ; but they 
are relatively few in number, and the absence of 
precise descriptions of distmguishing features limita 
the value of the book. 

Part 2 is concerned with the industry and sport. 
The ahnual value of Australia's total fish production 
is amall—leas than one-flftieth of that of the United 
States. Mr. Roughley's explanation is that ''the 
southern hemisphere lacks the vast concentrations of 
fish characteristic of northern hemisphere waters’, 
although he also admite that Australian exploitation 
of her pelagic flahea could probably be greatly stepped 
up. He offers little hope of any great expansion of 
demersal fiahing, for already some of the most 
important estuarine and offshore demersal fishing 
grounds are being overflahed, and conservation rather 
than ion must be the future policy. In fresh 
waters, pond culture, which has not yet been tried 
to any great extent, is believed to offer possibilities, 
and the fisheries departments of both New South 
Wales and Victoria plan to investigate them. 

Many other fishery activities are dealt with, m- 
cluding shark flahing, big-game -gun 
fishing and fish canning. interesting chapter 
briefly describes some native fishing methods, several 
of whish, are. atill practised by Aberunues tn northern 
Queensland, where the influence of the white man has 
not yet penetrated. 

The author has gallantly attempted to present an 
Australian rather than & State picture. The attendant 
benefits of using go broad a canvas more than out- 

igh the disadvantages—which are many—and the 

should have a ready sale in Australia, despite 
ita high price. It ahould, however, be supplemented 
aa soon as possible by companion volumes dealing in 
much greater detail with regional fish faunas and 
their fisheries. G. A. STEVEN 


SURVEY OF HORMONES 


Hormones 

A Burvey of their Properties and Uses. (Published 
by direction of the Council of the Pharmaceutical 
Society of Great Britain.) Pp. xii+ 220. (London: 
Pharmaceutical Press, 1951.) 35s. net. 


HE publication of a volume of some two hundred 
pages, which seta out to survey the properties 
and uses of hormones for ‘pharmacists, medical 
practitioners, students and other interested persons", 
raises hopes of a general review which would neoee- 
sarily be compreased but would bring together the 
scattered contributions from different branches of 
science to the problems of endocrinology. Perba; 
no one man could Poes Grits all sushi a book: 
and it might have to be a composite production, 
under the guidance of an editor with the neceasary 
breadth of view. This book, with four named con- 
tributors, seams to have had no editor other than the 
anonymous writer of the preface, which, ominously 
enough, begins with a quotation from Starling in 
which pudo 18 misprinted pudo. 
The result is & collection of articles pitched at 
different levela, making independent approaches to 
different aspects of the same subject, entirely without 
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evidence of oo-ordination. Many reiterations of 
summarized statements might have been avoided by 
oroge-references, and an editor might have discovered, 
for example, that in spite of repetitive statements 
about propylthiouracil the chemical formula had'not 
been given. The ilustrations are a curious mixture 
of the frankly popular, such as the frontispiece, and 
the technical. Some of the sections are competently 
written; but each author seems to have had a 
different view of the educational level of his potential 
reader. i 

The chemistry of the steroid hormones is reviewed. 
in the tight and abbreviated style associated with 
the "Annual Reporte on the Progreas of Chemistry" 
(and, rather surprisingly, the system of nomenclature 
is one abandoned by the Chemical Society four years 
ago). Dr. C. W. Emmens contributes & brief chapter 
on “Standardisation”, but it is disappointing to find 
that in at least one instance, adrenocorticotrophio 
hormone, the information is far from up to date—in 
fact, leas so than in the book on hormone assey which 
the same author edited and which was published in 
the United States in 1950. There is & section on 
"Action and Uses”, haps necessarily superficial, 
and & chapter on “Pharmacy”. The section on 
"Physiology" is an example of the worst type of 

ing and inaccurate compreasion. This may be 
illustrated by one quotation. Of the adrenal cortex 
it is stated: ‘Twenty-eight crystalline steroids have 
been isolated from the cortex. In 1934 Kendall ei al. 
, isolated a ine substance capable of main- 
taining the life of adrenalectomised animals. In 1086 
Reichstem obtained from the adrenal cortex a sterol 
with androgenic properties which he named andro- 
sterone. Ingle isolated seven compounds which were 
effective in relieving different conditions associated 
with adrenal cortical deficiency, one of the most 
active being deoxyoortone". It would be difficult to 
find a parallel to such a concentration of musrepre- 
sentations of facta. 

It would be unfortunate if a book of this quality, 
appearing under the patronage of a scientific societ 
of standing, should taken to represent Bn 
knowledge and achievement ın endocrmology. 

K Cee 


PROTECTION OF COTTON IN 
PEACE -AND WAR 


Microblal Decomposition of Cellulose 
With Special Reference to Cotton Textile. By 
R. d. H. 8m. Pp. xi+531. (New York: Reinhold 
Publishing Corporation; London: Chapman and 
Hall, Ltd., 1951.) 80». net. 
FEY textile problems owe go much to the 100 
of our knowledge of cellulose and the bros of 

which it is the major component as the growth of 
mniero-organiams on cellulosic textiles. It is only 
necessary to compare the information available when 
the Fabrics Co-qrdinatmg Research Committee of the 
De t of Scientific and Industrial Research 
began, in 1920, the first o ized attempt to ascertain 
the causes of decay of cellulosic fibres, and to assess 
the value of preventive measures with the extensive 
literature of to-day, in order to realize the progress 
that has been made in the intervening period. 

In peace-time, the textile technologist is content 
to protect cellulosic textiles against the growth of 
moulds at the humidities and temperatures to be 
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expected during transport to, and storage in, tropica 
climates. The conditions rarely it the growth o 
bacteria or even of the moulds which decompos 
cellulose, so that his main concern is to preven 

i nt. In service, chemical tendering by ai: 
light and moisture is a more t source of damag 
than microbial tendering, with the notable exception 
of fishing neta and lines and filter cloths. 

In time of war, particularly in jungle warfare, us 
may be severe enough to reverse the relative im 
portance of chemical and microbial tendering. Thi 
p has dominsted the approach of the Unite 

tates Army Quartermaster Corps to the problem o 
lengthening the useful life of textile i t ani 
has, naturally, tended to colour Dr. R. G. H. Siu’ 
treatment of the subject. Nevertheless, Dr. Siu ha 
earned the thanks of every worker in the fleld fo 
undertaking the herculean task of summarizing | 
more considerable body of work than the title of hi 
book would suggest. He covers successively ih: 
decomposition of cellulose in Nature; the structun 
and properties of cotton fabrics ; the organisms whic) 
have been isolated from them; the microbia 
degradation of cellulose ; and methods of preventin; 
microbial attack, including chemical modification. 

The description of the mechanical and chemica 
processes applied to cotton might have been omitted 
it is unnecessary if the reader 18 familiar with bextil 
technology, and inadequate if he is not. For the reat 
either by choice or by force of ciroumstance, Dr. Bi» 
has provided & comprehensive rather than a critica 
account. Thus, in Chapter 3 he streeses unduly th: 
occurrence of chemical damage during the mechanica 
processing of cotton. In Chapter 4, the lists o 
cellulolytic and non-oellulolytio organams would hav: 
been more valuable if the taxonomy had beer 
brought up to date. In Chapter 5, it 1s not mad: 
clear why the humidity of the atmosphere sur 
rounding a textile may be more important than it 
moisture content from the point of view of moulc 
growth. More attention might also have been devote: 
to the greatly varying moisture requirements o 
different moulds, particularly as some of those whicl 
decompose cellulose develop freely only at a ver 
high relative humidity. In Chapters 6 and 7, th 
comprehensive account of the mechaniam of 4 
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degradation of cellulose is inevitebly rather 
lative, for many of the observations are contradictory 
and often lack adequate descriptions of experiments 
materials and techniques. 
The remaining ters (8-12) are accounts ol 
methods of biological testing and of the preventior 
of microbial attack, either by the use of antiseptic 
or by conversion of the cellulose into suttabl 
derivatives. The search for new antiseptica i 
described very thoroughly ; the author's reliance o 
the soil burial test as the criterion of efficiency lead 
him, however, to reject treatments which hav 
proved valuable for specific purposes and to accep 
treatments which may be open to objection on othe 
grounds. As the soil burial technique is accepted a 
& satisfactory prediction of fleld behaviour, it 1 
disappomting to find no asseaament of the relativ 
muportanoe of microbial and chemical tendering ir 
the many practical uses of celluloaic textiles. i 
Dr. Biu has provided a book of exceptional valu 
to the specialist in any section of the fleld he ha 
covered; ita merit is enhanced by the v com 
prehensive bibliographies appended to cain chapter 
It ia not, however, & book for the industrialist wh: 
seeks a ready guide to the solution of his problems 
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The British National Bibliography Annual Volume 
1951 

Edited by A. J. Wells. (Published by the Council of 

the British National Bibliography, Ltd., British 

Museum.) Pp. ix+ 954. (London: J. Whitaker and 

Sons, Ltd., 1952.) £8 net. 


HE objects of the British National Bibliography 
are to list every new work published in Great 
Britain, to describe each work in bibliographic detail 
and to give the subject-matter of each work as 
precisely as possible. The work is carried out at the 
British Museum by a team of fully qualified biblio- 
graphers. The first annual volume, which is classified 
according to the Dewey Decimal Classifloation, is 
provided not only with & full author, title and subject 
index, but also with a preface moluding some hints 
for tracing information which should smooth the 
path of the novice in bibliography. The fullest inform- 
ation about a book is given in the Subject Section ; 
information m the Alphabetical Section is limited to 
author's name, short title, publisher and price. 
The value of this Bibliography hee in the authori- 
tabe, full and accurate deeoription of each book 
and inthe detailed subject index, which facilitates 
the finding of books on the moat specific subjects. 
On that ıt has met such testa as a leisurely examina- 
tion and one person's experience has been able to 
apply, and ita production appears to be reasonably 
in keeping with the scale and olarms of the enterprise, 
though ite price must restrict the use of the biblio- 
graphy by the smaller libraries and by individuals. 
A few classes of publications, namely, cheap novel- 
otte, periodicals a from the first issue of a new 
periodical and the issuc of a periodical under a 
new title), musical scores, maps, and the lees sig- 
nifleant Government publications, are omitted. On 
the last, the term ‘significant’ appears to be inter- 
preted generously, for there are listed such minor 
papers as the White Papers on Higher Technological 
Education, issued last September, on the Future of 
the Overseas Food Corporation, and on Government 
Scientifle Organization in the Civilian Field, as well 
as the annual reporta of most departments or organ- 
izations of interest to scientific workers. 


k: Earllest Stages of Delinquency 

Clinical Study from the Child Guidance Clinic. By 
H. Edelston. Pp. vii-- 200. (Edinburgh and London : 
E. and 8. Livingstone, Ltd., 1952.) 10s. 6d. net. 


T is now generally accepted that crime is the 

product of environment rather than inheritance. 
There are some factors— such as mental deficioncy— 
which may be inherited and influence behaviour, but 
even with these good environment is able to prevent 
antisocial behaviour in the majority of cases. If 
environment is of such importance, it is essential 
that we should make the greatest possible effort to 
correct: it as goon ag there is evidence that it is having 
an evil effect on conduct. It is here that a child 
guidance centre is of such importance. The result 
of experience in this work is described by Dr. H. 
Edelston in his excellent book “The Earliest S 
of Delinquency”. He states in the preface that “It 
is my claim that in this study I have introduced the 
new ‘Psychiatric’ approach without losmg sight of 
traditional moral standards”. In reality, it is doubtful 
whether any psychiatrist ever does neglect completely 
such standards, mnoe he has to adapt his patient to 
society ; but among the lay public the psychiatrist's 
emphasis on adjustment by removal of disrupting 
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emotions rather than suppression of the personality 
in accordance with a moral code is sometimes 
misunderstood. 

Dr. Edelston’s book æ divided into three perta. 
The first is concerned with the nature of misconduct 
&nd the use of the child guidance olinio ; the second 
with treatment at home, by removal from home, and 
with those cases of severe characterological disorders 
which are unresponsive to the present modes of 
therapy. The third part is concerned with the actual 
administration of treatment and with practical 
procedures. 

The author is the director of the Bradford Child 


“Guidance Clinic, and obviously has had wide experi- 


ence in this type of work. The book makes an 
excellent introduction to the problems of delinquency 
and should certainly be read by all who contemplate 
dealing with it. It would also be valuable to those 
interested more broadly in the nature of crime. If 
only such works were widely read we should have 
fewer wild statements on the imagined boneficial 
effects of pet remedies which have already beon 
discarded as useless, and more real effort to cure 
those in need before they become hopeless recidivists. 
CLIFFORD ALLEN 


The Story of 100 Years of Phosphorus Making, 
1851-1951 
By Richard E. Threlfal. Pp. x+400 (58 plates). 


(Oldbury : Albright and Wilson, Ltd., 1951.) 25s. 


OR a century the firm of Albright and Wilson ha» 

been virtually the only maker of phosphorus in 
Great Britain, and the story of tho introduction of 
the technical process, of ita modification by the use 
of the electric furnace, of the collateral industries 
which have developed from it, and of the participation 
of the firm with others within the scope of 1ta interests 
in two World Wars, could obviously make an inter- 
esting book. The task of producing such a book 
must have been difficult. Unpublished records and 
published material, personal details of the many who 
contributed to the succeas of the undertaking, and 
the traditions of the firm, have all been drawn upon. 
The associated companies, such as those at Niagara 
Falls and in Canada, come into the story. Tho book 
is well written and handsomely produced, the illus- 
trations and plates, some in colour, being espocially 
noteworthy. The book is interesting to read and also 
gives & valuable survey of an umportant branch of 
chemical industry. 


Coal, Coke and Coal Chemicals 
By Dr. Philip J. Wilson, Jr., and Dr. Joseph H. Wells. 
(Chemical Engineering Series.) Pp. ix+509. (Lon- 
don: McGraw-Hill Publishing Co., Ltd., 1950.) 685. 
HIS volume is intended as a text-book for those 
interested ın carbonization; but its main 
emphasis ia on the coke-oven industry in the United 
States. It is for this reason that the book has 
limitations for those requiring & general survey, 
including British and European practice. 

The early chapters deal with the combustion of 
fuels, the origin, clasarfication and properties of coal, 
and with laboratory and small-scale tests for the 
selection of coking coal. Detailed descriptions and 
drawings are given of coke-ovens in the United States, 
followed by a review of the chemical and physical 
changes taking place during coking, and a survey of 
the properties of metallurgical coke. Useful tables 
are provided of statistics up to 1046 of the coke-oven 
industry and the disposition of products, and modern 
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trends are reviewed. In one appendix there is a list 
of all the carboniration plante in the United States. 

About one-third of the book is devoted to the 
recovery and utilization of by-products. This section 
is informative and gives a very useful survey. The 
account of the gas industry is limited to same seven- 
teen pages, and it is here that the book fails to give 
a balanced picture of modern gas-works practice. 
Reference is made to the growing interest in the 
United States m low- carbonization ; but 
proceases operated within the United Kingdom are 
not described. 

The book fulfils a useful purpose in reviewing the 
carbonization industry in the United States; it has 
endeavoured to cover a wide fleld in a limited space 
with considerable succeas. The printing and repro- 
duction of diagrams and a i are good. 

. MONKHOUSE 
Tests for Colour-Blindness 
By Prof. Shinobu Ishihara. (Published for Nippon 
Isho Shuppan Co., Ltd.) Tenth completely revised 
edition. Pp. 274-38 plates. (London: H. K. Lewis 
and Co., Ltd., 1051.) 75s. net. 


OBABLY the best known of the confusion chart 
tests for defective colour vision is the Ishihara 
series, in which the subject is required to read a 
number made up of coloured dota printed against a 
background of a different colour. By the appropriate 
choice of colours, the various charts have been 
so that the oolour defective may either 
misread the number or fail to read any number at 
all. The charte may also be a guide to the type and 
degree of defect depending on the mistakes made by 
the subject. 
the Second World War, the charts were 
unobtainable fram Japan, and Meers. H. K. Lewis 
end Co., Ltd., produced an English edition which 
ved & very effective substitute. Now & tenth 
Taranis edition has been produced and is obtainable 
from Meesrs. Lewis, who are acting as agents for the 
Japanese publisher, the English edition having been 
discontinued. The underlying principles of the charte 
&re sound, and the merita of Sirorent editiong depend 
on how successfully the quality of the oolour-printmg 
is maintained. Extensive tests carried out a few 
years ago in the United States showed mgnifloant 
variations between different editions, and only time 
will ahow how the new edition ranks with the old. In 
some of the charte the colours are darker and more 
saturated than in the earlier mxth and seventh 
editions, so that some inconsistency in the subject’s 
reactions may appear. One or two new charta have 
been added which increase the versatility of the test, 


and perhaps, in a future edition, charts for a 
tritanopis, the blue-green ducc ecu be 
included. Wana 


Name this Insect 
By Eric Fitch Daglish. Pp. xxrvi+ 204+ 64 plates. 
(London: J. M. Dent and Sons, Ltd., 1952.) 15s. net. 
DENTIFICATION of insects is & difficult subject 
for the non-specialist, the species being so 
numerous—more than twenty-one thousand in 
*Britain—with many closely . Most popular 
books offer illustrated descriptions of a selection, 
through which laborious search is frequently neces- 
. “Name this Insect” is & notable attempt to 
make the search swifter and more direct. 
Attractively written and produced, it begins with 
a sample exposition of structure and metamorphosis. 
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There follows a key to major groupe of insects; 
thence the quest is directed to the appropriate 
chapter, which contains a general account of the 
Sn ee need M UM 
suede (more than seven hundred altogether). The 
y non-technical, and opposite each 
sade ief d tion with notes on habite, 
habitat, eto. Most of 480 or so illustrations, of 
which more than eighty are in colour, are good and 
many excellent, but some are a little inaccurate. 

The ‘book will be useful to those for whom it is 
intended, but there are two inevitable criticisms. 
doe if a convincing identification is not achieved, 

Ed a See ae ee ee 
made a mistake, or because the speciea 

bas notbeen insiuded, Beoond, the designed simplicity 
and breadth of fleld of the keys entails a lack of 
precision, and identifications will sometimes bo 
incorrect. Careful checking with descriptions and 
illustrations is essential, and, unless these clearly fit, 
specialist books should be consulted if certainty is 
desired. Unfortunately, & list of these is not provided. 

B. D. Monwron 
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From Atoms to Stars 

By Dr. Martin Davideon. Third edition, revised and 
ary ar Pp. 280. (London : Hutchingon’s Scientific 
and Technical Publications, 1952.) 18s. net. 


VEN a short compendium of modern astronomical 
facts, theories and methods must perforce be 
presented fragmentarily in so small a book as this 
one of Dr. Martin Davidson. Items that especially 
interest the author, such as atom structure, cometa, 
meteors and tidal theory, are represented by larger 
fragmenta. The whole of the universe beyond our 
local galaxy receives but a small fragment, as does 
the subject of stars, other than Cepheids, which are 
mtrinsically variable. Some fragments seem to be 
missing, notably the interpretation of tra in the 
light of atomic physica, the principle of the spectro- 
helioscope and speotroheliograph and others on which 
so much present-day astronomical] knowledge is based. 
Nevertheleas, in spite of an unbalanced effect, slipe; 


‘Misstatements and inadequate proof-reading, the 


book will help the reader whose interest in such 
matters has lapsed to bring himself up to date i 
certain particulars, especially if he is of a math 
matical turn of mind. the reader will not 
have to complain that this department is represented 
by an inadequate fragment; indeed, if he does as 
the author suggests in the preface to the first edition, 
and checks the mathematics for himself, he may 
spend some profitable hours. 

Commendable features are the bibliography and 
the index. F. M. Horsonw 


Chymia 
Annual Studies in the History of Chemistry. (Edgar 
F. Smith Memorial Collection.) Vol. 8. Henry M. 
Leicester (editor-in-chief), Pp. ix+261+15 plates. 
(Philadelphia : University of Pennsylvania Breas: 
London: Oxford Univermty Press, 1950.) 365. net. 
a ete volume contains thirteen papers dealmg 
with various aspects of the history of chemistry 
and alchemy. Those on Lavoisier's apparatus, early 
American ical societies, and on & comparison of 
Boyle the chemist and Bayle the historian, may be 
mentioned as examples of the wide range of interests. 
The publication has taken ite place among the 
journals dealing with the history of chemistry, and 
the standard of the articles is being maintained. 
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CONSTITUTION OF COAL AND THE FORMATION OF COKE 


By Dr. W. A. KIRKBY and Pror. R. J. SARJANT, O.B.E. 
Department of Fuel Technology, University of Sheffield 


PRELIMINARY investigation here described, 

which was initiated m this Department in 1947 
ind carried out by D. K. Datta, 18 concerned with 
he constitution of coal from the pomt of view of the 
aechaniam of coke formation and forms part of a 
wider co-operative series of researches includmg 
rpernnental "studies in carbonization and coke 
ropertieg. 

Four coking-coal slacks were selected for study, 
ach being of similar ultamate compoation but 
orming cokes which were known to have shown 
considerable differences in behaviour in industrial 
‘ractice, particularly by their use in blast furnaces, 
upolas and lme-kilns. The composition of the 
olong slacks is given in Tables 1 and 2. 


‘hardness’ of a coke was affected to such an extent 
by variation of carbonizing conditions and the 
position of the actual sample of coke ın the oven that 
the inherent influence of the coal in determining such 
properties could be maaked. 

In determining the reactivity by a new mothod it 
was found that the parentage of the coal in the 
coking blend was more definitely related to the 
reactivity as determmed by this method. The 
reactivity values given in Table 3 were obtained by 
8. Banerjee and R. J. Sarjant! m another investi- 
gation m the same series of researches, using & 
modification of a method suggested by A. C. Dun- 

as used in the laboratories at Winnington 
of Imperial Chemical Industries, Ltd., in which coke 



































The general method used is that of selective solvent 
tion of coal under such conditions that as mild 
lution as possible is obtained. The experimental 
ures adopted comprise: extraction of the coals 
nth phenol, pyridine and other organic solvents, and 
f these extracts further with chloroform, in an 
damosphere of nitrogen ; chromatographic separation _ 
£ the latter extracta on activated alumina, eluents 
ised including chloroform, benzene, acetone and 
hexane ; and mfra-red absorption spectrometric 
nalysis of the extracts and elutes. The affect of 
ltragonio flelds! of various characteristics upon the 
xtraction of the coals is also bemg studied. 
"In Table 3 values are given showing the relative 
roperties of cokes prepared from these slacks in an 
xpermmental oven in the Department and also of the 
pmmerocial cokes. The ‘degradation factor’ is an 
ndex of the physical properties of coke, obtained by 
he use of a vanable-impact shatter machme, and 18 
reased as the percentage degradation per ft.-lb. of 
lineo t onergy applied. The values given in the table 
yore obtained 1n these laboratories by J. E. Little 
hild, who developed this impact test for measuring 
he ‘hardness’ of coke. It was found, however, m an 
avestigation of the relation between carbonizing 
onditions and the physical properties of theae cokes 
8 assessed by this. impact test, that the so-called 


aor dry oom m postion arias Gross calorific value 











Hydro- en 
Carbon | irs xi alic: y 
87-50 505 1:60 0-96 4-00 15,530 B.Th.U JIb. 
88-75 1-90 2 00 0-45 5-00 15,370 
"76 5165 2-35 1-30 6 45 15,180 
B4 -50 5-60 1-85 1°75 6°40 16,010 





is burnt in & sized bed with air supplied at a standard 
preheat to ignite the bed, the temperature of which 
18 controlled by an external heater. The reactivity is 
expressed in terms of the ratio of the actual carbon 
found in the gases to the theoretical maximum carbon 
content which would be obtained by complete con- 
version of the carbon dioxide to monoxide, and based 
in both cases on unit volume of air supplied. 
Solvent extraction of the coals. For the present 
experiments phenol was chosen as the solvent, as it 
can be obtained in a high degree of purty and can 
be comparatively easily removed from the extract. 
Moreover, ıt has & high internal pressure of 120 
cal./ml. at 160° C. and may therefore be expected to 
give & relatively high yield of extract. ‘he coal 
samples were ground to pass a B.5.72 mesh sieve, 
and the extractions were carried out in an atmosphere 
of nitrogen in a Soxhlet apparatus devised by W. A. 
Bone and R. J. Sarjant for their researches on coal?. 
Extractions carried out up to 240 hr. gave 31-38 por 
cent of extract; and as there appeared to be no 
limiting value of the yields up to that time of 
extraction, it would seem that the process is not 


TABLE 3 








Cokes prepared in an experi- 
mental oven, carboniz 
temperature 1030—1250* 





Ooking 
dock 













. 3 50 x 107 





0 -606-0 612 
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* Under the experimental conditions of the full mechanical 
properties of this ooko had not been develo eed 
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merely one of solution, but of depolymerization as 
well. In a few riments applying an ultrasonic 
fleld (frequency 650 ke./s.) to the coal-phenol mixture, 
with the coking alack D, whereas 85.8 per cent of 
extract was obtained under the ordmary conditions 
after a period of 240 hr., after 3 br. at 50° C. with 
the fleld applied the amount of extract waa increased 
to 80-9 cent. 

The p l extracts (after 240 hr.) were then 
resolved further by extracting with chloroform, and 
amnilar yields of soluble (14-19 per cent on the 
original coal) and meoluble (16-21 per cent) fractions 
were obtamed for all the coals examined. 

Ohromatographio separation of the chloroform- 
soluble extracts. Activated alumina waa used for effect- 
ing a chromatographic separation of the chloroform 
extract. After percolation of the solution through 
the column, ıt was developed by means of chloro- 
form. There were formed: (1) & narrow yellow zone, 
about à in. m th; (ii) a rone about 3 in. with & 

tion of our from bright yellow to dark 
brown; (ii) e greyish-brown zone about $ in. deep ; 
and (iv) & deep-brown zone of about $ in. in depth. 
Liquid chromatograms were then prepared by 
eluting with different solvente as follows: chloro- 
form, (i) light-yellow solution from the yellow zone, 
(i,a) dark-red solution with green fluorescence, (u,b) 
light-yellow solution ; benzene, (iia) dark-red 
solution from the grey portion of the greyish-brown 
zone; acetone, (in,b) from the brown portion of the 
greyish-brown zone; and n-hexane, (iv) from the 
deep-brown zone. 

Infra-red absorption spectrometric analysis of the 

io fractions. The mstrument used for 
this purpose was a non-recording Hilger infra-red 
spectrometer D228, with rock-salt priam and absorp- 
tion oelle, and photoelectric relay amplifying galvano- 
meter system. ‘The equivalent ght-width for the range 
2:5-15 u varies from 0:08 to 0:42 p. 


TABLA 4. ABSORPTION BANDE OOMEONX TO THA FOUR COALS 











— y 
Elueni Ponton of bands 
"-Hexane 2-95-8 10 u 
Acotone $0 
Chloroform 40-4 
n-Hexane 5 9- 5-96 
Aoetone for coals 4, B D l 8-40-8-45 
Aceto n  4HB0 8-65-8-65 
n-Hexane „ D Á | 
9 » A BD 10-20-10 -35 
AND oy oe Doi 11-011 -20 
Benzene r rire 12-05-12 -20 
TABLE b. OTHER ABSORPTION BANDS 
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Tanta 6. D G ABSORPTION BANDS 
| Hluent Coal A D Coal B Coal C 
Ohloro- 4 75-45, 4 5 55 5b5u 
form 7-4,10:830 & | 7 85 a 
Benzene |6 13-65 «| 6 a d 4-05 
Acstone 12-35 x 40 a 3-10, 7 &| 8-10 785. 
*-Hexane| 14-05 x u | 11-60 1146 
12-70 x 12-70 u 








The chloroform extracts and chloroform, benzen 
acetone and n-hexane elutes were examined for the 
infra-red absorption spectra. There were found to | 
very few bands in the spectra of the chlorofon 
extracts for differentiation of the four coals. 

In the chromatographic elutes, however, numero 
absorption bands have been distinguished an 
tentatively identified, and among them are sever 
which may be used for differentiating the coals. Tl 
four eluents used differ considerably in their chemici 
character, and there 18, as may be expected, a larg 
degree of selectivity shown by these eluents in respe 
of the absorption bands revealed in the differer 
elutes of any one coal. An analyms of the speoti 
given by the various elutes is given in Tables 4, 
and 6. 

There is to be considered the possibility that th 
differing proportions of phenol — chloroform-solub! 
material extracted from the coals may be reflected i 
the differences between the coals as indicated by th 
absorption spectra of the elutes. If that were so, th 
relative amounts of material extracted would lead t 
the expectation that ocala A, B, D would show cor 
siderable similarities in their absorption spectra an 


. that coal O would differ appreciably from them. 


comparison of absorption bands common to drfferer 
groups of three of the coals shows that the numb 
of similarities in the group 4, B, D is not significant! 
greater than in any other group. 

In view of this, there seams at least a prima fac 
case for dividing the coals into two groups—A an 
D, B and CO— on account of the considerable numb 
of absorption bands which are common to the oo& 
in each group respectively, as‘shown in Table 6. ^ 

From the information available‘ on the inte 
pretation of infra-red absorption spectra of organ. 
molecules, the chemical groups in the chroma 
graphic fractions shown in Table 7 may be tentative 
identifled from the position of some of the absorpti 
bands, neglecting their intensities. 

In the large number of bands between 9 and 14, 
the skeletal absorption region, there appear to | 
some which are characteristic of benzene substitutic 
and condensed aromatic 

A notable feature so far is that the differentiatic 
into groupe, based on the tion spectra of tl 
coal extract elutes, ıs matched by a differentiatic 
of the coals in respect of the properties and behavior 

> TABLE 7 





OH and/or NH 
OR {onm tiaten) 
œ NH 


NH œ BH? 
multiple bonds 


O = O (in ester 
or ydrxde 


form) 
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jf the cokes made from them. As judged by the 
lgures given in Table 3 for the degradation factor 
ind reactivity for both the commercial cokes and 
hose prepared in the oxperimental oven, it will be 
een that (with the exception already noted in Table 
|) the cokes from coals A and D have lower values 
han those from coals B and O, that is, the former 
or of ooa/'s give the harder and more unreactive 
'okes. Moreover, as regards the relative behaviour of 
ihe cokea in industrial practice, those made from coals 
4 and D give a very hot and narrow rone in high- 
emperature shaft furnaces, as compared with & 
vider and not so hot zone with the cokes from coals 
8 and C, as well as a higher temperature in cupolas. 

From the results obtamed so far in these pre- 
iminary experiments, it would appear that by the 
ase of these techniques there is ible a differ- 
antiation of coals in respect of at least some of the 
»roperties of the cokes produced therefrom. A con- 
siderable number of coals are now being investigated 
;0 Boe if there can be found in this way an under- 
standing of the fundamental differenoos in coals 
«which affect their coking properties. 
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FIRST INTERNATIONAL CONGRESS 
ON ANALYTICAL CHEMISTRY, 
OXFORD 


HE First International Congreas on Analytical. 

Chemistry, under the patronage of the lnter- 
national Union of Pure and Applied Chemistry, was 
aeld at Oxford dunng September 49, with Sir 
Robert Robinson as president. The Congress oon- 
astod of twelve sessions, at which forty-three scientiflo 
papers, under nine subject groups, were read and 
i , and of four Congress lectures. There were 

a trade exhibition of instruments, apparatus and 
books, and an exhibition of analytical techniques 
and apparatus. 

The success of the meeting was assured from the 
start by the attendance of about seven hundred 
shemists from ali over the world, some of whom were 
also able to attend meetings of the Section Committee 
and Commissions of the Analytical Chamustry Section 
of the International Union before and afier the 
Jongroes. The success of the Congrees was a worthy 
tribute to the orgamzers, the burden of the work 
falling on Mr. R. C. Chirnside, whose ability 
was reflected in the smooth running of all the 
proceedings. 

The first of the Congress lectures was given by 
Prof. I. M. Kolthoff, of the University of Miutnesdts 
who spoke on the “Ageing of Crystalline Precipitates”. 
The ‘ageing’ to which Prof. Kolthoff referred denotes 
the irreversible structural changes that occur in a 
precipitate after ıt has been formed, of which the 
classical ‘Ostwald mpening’, the growth of larger 
particles at tho expenso of the smaller, is an example. 

Dr. R. H. Muller, of Los Alamos Laboratory, New 
Mexico, an authority on the subject of instrumenta- 
lion, spoke on “Research in Analytical Instru- 
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mentation”. His lecture was not & more summary 
but reviewed the possibilities for the futuro. Ho 
discussed the need for perfocted instruments such as 
high-speed, auto-recording balances and instrumonis 
for recording refractive index and for photoolectric 
titration. 

Dr. L. H. Lampitt, chief chemist of J. Lyons 
and Co., Ltd., Laboratories, London. gave the third 
Congress lecture, with the title '"The Value and 
Economic Importance of Chemical Analys» nı 
Industry and ufacture’’. He traced dovelopmenta 
from the chemical revolution of the seventeenth 
century to the present tme, and pointed out that 
to-day the analyst is in a position to aid industry in 
the main fields of commercial activities, namely, 
research, process development and proceas control. 
He streased how, ın industry, analytical control 
could, by means of instrumentation, be carried out 
by relatively unqualified (in the academic sense) 
persons, and their work could be assessed as & ‘bench- 
rate’. & prime charge against the article manufacturod. 

Finally, Prof. van Nieuwenburg, professor of chem- 
istry m the Technical University of Delft, spoke on 
"A Contemporary Assessment of the Placo of 
Classical Methods in Chemical Analysis’. He spoke 
of the rovolutionary changes ın chemical analysis 
and of the fact that most of the papers road at tho 
Congress were on matters or techniques unheard of 
twenty-flve years ago. The classical methods, which 
are easentially chemical, may bo losing ground, but 
they still have a future, as the new physical methods 
need them as & basis. 

The papers read at the Congress and the discussions 
that followed are to be published m the November 
and December numbers of The Analyst, and the 
whole of the proceedings will be available as a 
separate bound volume for members of tho Congress 
and others. Consequently, the papers are not here 
reviewed in detail, but a bnef survey 13 given of the 
general and specialized subjecta discussed. 

Five papers on microchemical methods wero 
read, that on the direct micro-determination of 
oxygen m organic substances being particularly 
interesting. The apparatus involved was shown 
at the apparatus exhibition. Tho micro-gravimetric 
dotermination of lead as sulphate and of silver and 
of mercurous mercury as ohlorides was described , 
the determination of fluorine by the lead chloro- 
fluoride method in compounds contamung halogens, 
sulphur, phosphorus and areenic was reviewed ; anc] 
other papers included a description of & oountor- 
current micro-rotary extractor and & summary of 
some of the approaches that have been utilized m 
the development of spot tests, using eithor organic 
or inorganic reagents. 

In the subject group of optical methods of analyuis, 
there were sıx papers, covering two sessions. These 
papers served to illustrate the greater valuo of ‘open’ 
subjecta when they are intended for general dis- 
cussion at meetmgs. For example, an account of 
recent advances in infra-red spectroscopic techniques 
and & paper on the colorimetry of indicators both 
aroused keen discuamon. On the other hand, the 
papers on ultra-violet abeorptiometric determination 
of arsenic as 12-molybdoarsenic acid (designed for 
large percentages of arsenic) and on ultra-violot 
absorption spectra of pyridomme and rolatod com- 
pounds were only of interest to a limited number of 
people, although valuable in print. In addition, tho 
application of emisaron spectrography to the routine 
determination of metals soluble m lubricating oils 
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and the identifloation by X-ray diffraction of crystal- 
line inclusions in glass were discussed. 

The season on the presentation of data moved 
briskly under & foroeful chairmanship. Two papers 
which were taken together and which aroused con- 
siderable interest were those on statistical aspects of 
analytical determinations, for the detection and 
correction of sources of error in analytical procedures, 
and on statistical design in the study of analytical 
methods, to determine the sensitivity of an 
analytical method. The third paper in this subject 
group was on statistical methods in radioohemistry. 

The morning of Sep 6 waa devoted entirely 
to the study of radiochemical methods, and this 
naturally attracted the chemista working in the newer 
flelds of atomic research. A paper on the determina- 
tion of trace quantities of the metals by neutron 
activation analysis alaumed. that this type of analyms 
ig unique because of ita great sensitivity and the fact 
that other elements do not interfere. Two papers 
were read on the determination of small quantities 
of uranium by radioactivation and on precimon 
counting of a-particles, while the preparation of 
astatine by bombardment of bismuth oxide with 


- helium ions and the solvent extraction of Group HIB 


. 


metal halides with the aid of radionuclides were also 
discussed. 

The seasion on organio complexes opened with & 
paper on some factors controlling the selectivity of 
organic reagente, in which a product M4, formed 
from a cation M and an acidic reagent HL, if it 
has suitable physical properties, may serve as & basis 
for a test for M. The stability of metal ‘chelates’ in 
relation to their use m analysis, and 1 : lO-phen- 
anthroline and mono-, di-, tri- &nd tetra-methyl- 
1: 10-phenanthrolines as chelated copper complex 
cations were studied ; also discussions took place on 
the complexes formed by thorium and uranyl ions 
with complexones (tbat 1s, derivatives of mmo- 
di&oetio acid) and on the fractionation of ozokerites 
and the separation of optical isomers. 

A general survey on & fundamental approach to 
the establishment of pH standards opened the seasion 
on electrical methods. It was amphasized that pH can 
never possess the absolute significance of a true 
thermodynamic constant. A method of determinmg 
the equivalence point in potentiometric titrations, 
apploable to mstruments calibrated either in milli- 
volta or pH unite, was said to have been achieved by 
& numerical manipulation transforming potential- 
volume curves into straight lines intersecting at the 
equivalence point. Also included were papers on the 
replacement of the standard cell and salt bridge by 
indicator electrodes and the use of non-aqueous 
solutions in potentiometry, on square-wave polaro- 
graphy, and on polarography of the tetrathionate 
ion. 

It was perhape significant that nine papers were 
presented to the adsorption and partition methods 
group, involving three separate seesions of the 
Congress. Recent work on gas chromatography was 
illustrated by the separation and analysis of volatile 
organic mixtures by displacement chromatography 
from charcoal columns at 100° C. to an accuracy of 
better than 1 per cent. It was also suggested that 
some of the limitations of current chromatographic 

procedures are overcome by gradient elution analysis, 
although it has certain disadvantages. The theory of 
the partition column has been extended to include & 
compressible mobile phase of a t gas, and 
& method of determining the height equivalent to a 
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theoretical plate of such a partition column has bee 
given. The apparatus involved was demonstrated & 
the apparatus exhibition. 

The theoretical aspecta of paper chromatograph: 
have been studied with the aid of semi-automati 
instruments based on the square-law behaviour o 
the ascent or descent of liquid in a strip or sheet o 
paper. In the fleld of quantitative inorganic pape: 
chromatography, working detaus were given for : 
new chromatographic separation of aluminium 
titanrum and iron in three individual spots within i 
time of 330 min. and an &oour&oy of + 2 per cent 
The separation. of individual groupe of water-solubl 
extracta of plant and animal tissues was achieved b; 
displacement chromatography on ion-exchange resing 
a technique that led to the chemical characterizatio1 
of new or unexpected components. 

Other papers included one on the use of electro 
kinetic ultrafiltration to enable the larger molecule 
of the polysaccharides to enter the porous materiali 
used for chromatography, the inability to do so bein 
normally a serious difficulty, one paper on th: 
applications of ion exchange to analytical chemistry 
and one on the quantitative determination o 
tantalum and niobrum by inorganic chromatography 
on cellulose. This last technique was’ demonstrate 
at the apparatus exhibition. 

The leem-ex&ct science of biological method: 
attracted more lmnited audiences. Papers in thi 
subject group inoluded those on the,use of protozot 
in analysis; the use of fungi for determining trac 
metals in biological materials, whereby increase 
growth m test fungi was stimulated by the &dditio: 
of graded amounts of certain metals, from deficienc: 


_ to sufficiency levels, to & culture solution containin; 


all the other essential nutrients ; and the quantitativ: 
assay of pyrogens by the febrile response in rabbite 
using selected animals according to their body tem 
perature, body weight, sensitivity, excitation anc 
tolerance. 

In the seasion devoted to general subjects & tatri 
metric method was described for the rapid analym 
of certam binary liquid mixtures to which alternativ 
methods may not be readily applicable, and th 
quantitative determination of organio halides b; 
evaluation of reaction velocity curves was discusses 

The exhibition of analytical c = 
apparatus, so effladiently organized by Mr. F. 
Jones, waa regarded by some as the most importan 
feature of the Congress. Sir Robert Robinson, u 
expressing the wish that the exhibits could b 
retamed for his students to see, echoed the thought 
of many visitors who felt that it was a minor traged: 
to have to dismantle these outstanding exhibits 
involving as they did & wide range of subjects anı 
craftamanship and ingenuity of demgn of a hig 
order. Tho usafulness of the exhibition was enhance 
by the fact that it was staffed at all hours by a 
enthusiastic team of demonstrators who were qualifie 
acientiflo workers. specialized in their particular subject 
and always ready to answer questions or to discus 
the fundamentals of their exhibits. 

It must be clearly understood that selection of th 
items for description in this article has been quit 
arbitrary and that only lack of space precludes th 
inolusion of them all. Some, it is understood, hav 
been, or are to be, published m the Journal c 
Sotenitfic Insirumenis. 

In the case of three of the acientific papers desaribe 
above, reference was made to the fact that th 
instrumenta or techniques involved were algo demor 
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strated at the exhibition. These included: an 
apparatus for the determination of oxygen in organic 
compounds, in which the products of pyrolyse of the 
compound are passed in a stream of oxygen-free 
nitrogen over carbon at 1,120? C., the carbon 
monoxide produced being oxidized by iodine pent- 
oxide at 120° O. and the liberated iodine oxidized to 
1odate and determined by thiogulphate; the use of 
partition chromatography involving & mobile gas 
phase and a stationary liquid phase to separate and 
estimate roicro-amounts of volatile fatty acids from 
formic acid to laurio acid, moluding all the isomers 
of valero acid; and the application of paper strip 
technique, widely used m organic separations, to 
inorganic materials covering & very wide range, and 
the application of the method to separations on & 
larger scale using columns of cellulose powder. 

A popular exhibit was that demonstrating remote- 
handling devices for radioactive work. It comprised 

.& ‘gamma handling cell’ for the safe handlmg of 
100 mC. of 1-Mev. ray sources, tongs for 
changing tong-heads remotely and & mechanical 
simulator which is @ model of & machine used for 
accurate manipulation from behind & dense shielding- 
wall—for example, 2-3 ft. of concrete. An excellent 
instrument was shown, Known as the ‘thermistor 
ebulloscope'. This instrument is intended for the 
rapid and precise routine determinations of molecular 
weight. Hapidity is achieved by employing thermis- 
tors as short time-constant differential thermometers, 
and precision by the use of specially designed vapour- 
jacketed ebullicacopes. Hoiling-point elevations, 
accurate to 0:0005 deg. or leas, can be read within 
&bout two minutes of adding the solute. 

A large and beautifully laid-out exhibition of 
miorochemical apparatus had been organized by the 
Norwood Technical College (London County Counoil). 
This exhibit aroused considerable interest, and the 
demonstrators were tireless ın answering questions. 
Most of the items were of very simple construction, 
but the success of the exhibit lay in the fact that the 

. large number of pieces of micro-glassware—methods 
of stirring 1n small-scale work, micro-conductometric 
and other electrochemical techniques and apparatus 
for small-scale organic syntheses and identification 

, and for genera! microchemistry—had been made and 

ambled by a team of enthusiasts working in their 
spare time. 

f A fascinating demonstration of new methods of 
muoroeoopy was organized by Dr. R. Barer, of the 
Department of Anatomy, Oxford. The subject was, 
of course, highly specialized, but was of considerable 
mterest to all the viaitors who saw the demonstration. 
There were also demonstrations of a new method of 
identifying ine substances by measurement of 
interfacial angles, and of the Federov universal stage 
for determining the optical constanta of crystals. 

Altogether there were eighty-seven exhibits pro- 
vided by forty-one individuals, firms, laboratories, 
research associations or colleges. There was also & 

' trade exhibition of instrumenta, & tus and books, 
effectively organized by Mr. W. Thompson, in which 
forty-four trade exhibitora were represented. 

| Apart from the purely scientiflo side of the Con- 

' grees, the social side was catered for in a simple but 

' affective manner by the arrangement of tours and 
exoursions. Several informal receptions took place, 
and a banquet was held m the Hall of Christ Church. 
The Congress was undoubtedly a great success, 
and the next one will be awaited with pleasurable 
anticrpation. 
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ELECTRICAL DISCHARGES 
IN GASES 


T the recent Belfast meeting of the British 

Association, a session was held on September 8 
by Section A (Mathematics and Physics) which was 
devoted to electrical discharges in gases. The rather 
fall programme included six pspers on important 
aspects of this subject and & discussion. Prof. A. M. 
Tyndall presided. 

The application of the subject of electrical dis- 
charges to-day oovers a wide range in physics, 
including, for example, the investigation of certain 
properties of matter; the nature of ion-atom 
reactions; metal surface phenomena in discharge 
tubes, Geiger counters, and electrical contact devices 
of every kind; radar switches and the generation of 
radio-frequency oecillations ; high-voltage insulation 
by compressed gases; and ion sources for nuclear 
physics. The strong interest was reflected in the full 
attendance, which inoluded & number of electrical 
engineers. 

The session was opened with a paper by Prof. F. 
Llewellyn Jones (University College, Swansea) on 
the electrical breakdown of gases. Discharge 
phenomena at low pressures, at atmospheric pres- 
sures, m highly compressed gases and at electrical 
contacts appear very different, and diferent theories 
have been proposed. Recent work, however, suggests 
that there are basic principles common to all these 

. Breakdown at low pressures has been shown 
to be controlled by primary ionization with & 
secondary aga determined by the nature and 
geometry of the cathode. For sparks at atmospheric 
pressure an entirely different theory depending on 
space-charge effecta haa been proposed, but recent 

Tecision measurements of the ionization currents 
Just prior to sparking show that breakdown in 
uniform flelds at this preasure also is controlled by 
primary and secondary ionization processes the 
relative umportance of which is controlled by the 
nature of the cathode!. No space-charge effects have 
been found. With high voltages and compressed 
gases breakdown appears to be differant again in that 
Paachen's law fails, but this can be explained by the 
additional generation of electrons by field emission 
from the cathode.  Srmilar effects can occur at 
electrical contacts’. On the generalized theory 
proposed, breakdown 18 & consequence of the develop- 
ment of ionization currents in the gas by primary and 
secondary processes. No aingle secondary process 
always predommates; several can and do occur, 
sometimes together, sometimes singly. The factors 
which mainly determine the predominant process in 
any particular case of breakdown are the nature and 
geometry of the cathode. In this respect, therefore, 
the physics of electrical breakdown of gases has much 
in common with the physics of surfaces. 

Dr. C. Grey Morgan (University College, Swansea) 
described an investigation of oold-eleotron emismon 
both from electrodes covered with thick oxide layers 
and from those with thin tarnish films. With 
heavily oxidized metals, of the type often encountered 
in heavy electrical ing, emission of 10° 
electrons/Bec. was obtained with low electric flelds of 
about 10° V./om. The fundamental physical process 
underlymg this emission is considered to be the 
extraction of electrons from ionio mtes on the thick 
contaminating oxide layers always present on sur- 
faces operated in the atmosphere}, other claas of 
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` surfaces, of great interest in applied and theoretical 
physics, was also investigated; these were surfaces 
covered with thin tarnish films of but & few atoms 
thick. unexpectedly high electron currenta 
were obtained at the low electric flelda of 10* V. ./om., 
but investigation of the mechanism of this emission 
showed it to differ from that for thick fllms. While 
the mechanism was stil & cold field extraction 
process, it is thought that the electrons actually 
came from the underlying metal by extraction in 
an intense surface fleld set up by the ions 
lying on the surface tarnish film. This effect oan 
lead to & considerable enhancement of the Townsend 
secondary coeficient. This work directa attention to 
the important part played by the electrode surfaces 
in initiating spark breakdown. 

Experiments designed to investigate the fonic 
constituents m gaseous discharges were described by 
Dr. R. L. F. Boyd (University College, London). 
The use of the magnetic mass-spectrograph as & 
probe is im icable in this work because of diff- 
culties of obtaining radial movement of the 
screening the discharge from the magnetic en ee 
collimation of the beam of particles. A new small 
radio-frequency mass-spectrometer probe which 
avoids these difficulties was described. This employs & 
time-of-flight method of disormnination between ions 
of different mass/charge ratio. With this instrument 
measurements of the radial variation of negative ion 
density was measured m oxygen, where the negative 
o ion concentration.is only a hundredth of that 
Wi tho halogens ebctho sate elecieol ccrieaitralion, 
although the probability of attachment of electrons 
to iodine atoms and to oxygen is about the same. 

evidence indicates that associative 
detachment is the most likely process able to account 
for the sufficiently fast removal of negative ions in 


oxygen. : 

Prof. K. G. Emeléus (Queen's University, Belfast) 
described experimenta on the generation of plasma 
electron. oscillations by a hot-cathode discharge. The 
oscillations (5 om. < à < 200 cm.) were picked up by 
& amall probe projecting mto the glow m the region 
near the filament. The frequency f of the oscillations 
was of the same order as that calculated on the 
assumption of eleotrostetically controlled vibrations 
of an electron cloud displaced from an equilibrium 
position in the discharge plasma, and is given by the 
Tonks—Langmuir relation 


J = (Net/rm)', 


where N is the number of electrons per 0.0., and e 
and m the electronico charge and mass. With directly 
heated cathodes oscillations are detected at discharge 
currents below saturation values. Both with directly 
and indirectly heated cathodes, the oscillations 
yas Pig rage aic aap lnc of tube 
ca. The experimental observationa of 
Merrill and Webb showed that the oscillations were 
confined to narrow layers of glowing gas near the 
filament; the primary electrons passing 
these sheets were subjected to velocity modulations. 
These conclusions were confirmed by Prof. Emeléus 
and his co-workbrs. tal observations 
support the view that both a primary beam of 
electrons and & discharge plasma are essential for the 
ion of oscillations. It is suggested that the 
complicatéd motions of the ions and electrons in 
tubes set up, for example, by the influence 
of the magnetic field due to the drift current, are 
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analogous to hydrodynamical turbulent flow in 
fluids. The apparatus used in this work was 
described by Prof. Emeléus: the discharge tubes 
could be made easily demountable, as the results 
were not affected appreciably by impurities in the gas. 

Present knowledge of the physical proceases which 
initiate and maintain high-frequency discharges was 
outlmed by Dr. A. H. von (University of 
Oxford). Experimenta covering & wide range of 
frequencies and pressures were described. At ultra- 
high frequencies (~ 8 X 10° o./s.) the work of Mao- 
Donald and Brown on the limits of the application 
of the diffusion theory of electron loss and the work 
of Prowse at atmospheric pressure were outlined. 
Tho ode Where thewieen ico pola of Gus SEC 
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. are much lees than the dimensions of the tubes or 


electrode separations waa next considered : Llewellyn 
Jones and his collaborators have established & general 
dimilarity theorem involving the oscillation frequency 
as well as the linear dimension of the discharge tube. 
The work of Gill and von Engel and of von Engel 
and Francis on the growth of the discharge waa then 
described. The mean free peths of the electrons in 
these experiments were greater than the dimensions 
of the discharge tubes, and the fleld required to 
initiate the was dependent on the nature 
of the end walls of the tube on which the electrons 
impinged. ‘The growth of the eleotrodelees discharge 
was shown to depend both on the production of 4 

apace charge which reduced the amplitude of oscil- 
iion o the sections utl ib was lee hen the 
length of the discharge tube, and on the establishment 
of an equilibrium state in which the generation of 
ions and eléctrons in the gas equalled the loasas to 
the walls”. 

Mr. C. E. R. Bruce (British Electrical and Allied 
Industries Research Association) considered the case 
of discharges on both the largest terrestrial and on 
the cosmical scale; & certam resemblance between 
photographs of the largest laboratory spark, the 
lightmmg flash and solar flares has been found. In 
discussing the lightning flash, it was pomted out that 
the earlier recombination theory of the so-called 
leader stroke is incompatible with the large currents 
of the order of 1,000 amp. deduced both from mag 
netic fleld changes produced by the upward leader 
strokes from the Empire State Building, New York; 
and also from changes in the electric feld observed 
to accompany propagation of normal downward 
leader strokes from the cloud. It was suggested that 
the leader stroke column has aro characteristics, and 
that there is & high radial loas of ions from this column 
by corona logs ; the steps by which the leader stroke 
progressed may represent corona-to-arc transitions. 
Such & transition may represent the criterion of 
instability determining the breakdown of very long 


gaps. 

An interesting discusion followed. occupying all the 
timo available. Prof. Emeléus discussed certain anom- 
alous inductance and itance effects in neon 

tubes. Mr. 8. O. Haydon (Swansea) oon- 
sidered the case of photo-ionization of the gas as & 
possible secondary ionization mechanism in the break- 
down process. He gave the resulta of calculations on 
the growth of pre-breakdown ionization currents when 
photo-ionization was taken as the predominant 
secondary ionization . These showed that 
photo-ionization did not account for the observed 

of currente in air. 

Prof. Tyndall raised the question of the De 
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sparks used in the experimenta on the cold electron 
emission from surfaces, and pointed out that appreci- 
able disturbanoe of the surface geometry can enhance 
the local electric field by producing sharp pointe. In 
reply, rt was stated that the current in these 
measuring sparks is severely lmited, and experiment 
shows that no significant distortion of the surface and 
field enhancement occurs throughout the whole 
period of measurement. Dr. J. Dutton (University 
College, Swansea) discussed the significance of the 
formative time-lag of breakdown, and pomted out 
that the magnitude of the formative lag depends on 
the particular Townsend secondary ionization process 
which is predominant in the generalized theory of 
breakdown here put forward.  Assumung cathode 
electron emission due either to incidence of photons 
alone, or with positive ions, calculations showed that 
in both cases a rapid fall of formative lag from 10 
sec. to 10 sec. is to be expected as the overvoltege 
increases from 0 to 2 per cant, although the shape of 
the two curves differs significantly ın detail. 

Dr. Boyd discussed further the case of recom- 
bination in helium and also gave & fuller account of 
the radio-frequency mass-spectrometer probe. The 
high recombination observed in a decaying radio- 
frequency discharge can be accounted for by the 
proceas, proposed by Prof. D. R. Bates (Queen’s 
University, Belfast), of dissociative reoombination 
involving & preponderance of molecular helium ions. 
This view haa been confirmed by measurements with 
the radio-frequency probe. The reaction involving 
metastable atoms of helium with a hydrogen molecule 
was discussed in some detail by Prof. Bates and 
Dr. Boyd. 


F. LLEWELLYN JONES 
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CHEMISTRY AND FOOD 
PROCESSING 


DISCUSSION on food processing, arranged by 

Section B (Chemistry) of the British Association, 
took place on September 8 during the Belfast meeting. 
The food processing industry is steadily developing 
in Northern Ireland, and Prof. W. Wardlaw’s presi- 
dential addreas to the Section, on ‘The Advancing 
Front of Chemistry", had dealt inter aka with some 
recent aspects of this industry. 

The chair was taken by Prof. H. D. Kay (Bhin- 
field), who gave an mtroduotory paper. He pointed 
out that & very large proportion of what modern 
civilized man eats (and much of what he drinks, 
including many town and country water-supplies) 18 
proceased, with the object either of increasing keeping 
quality, thus permitting the conservation or the 
long-distance transport of perishable foods, or of 
tendering the raw food more palatable or digestible 
or of removing danger of disease. Typical examples 
were given of foods in each category. 

Better food processing would enable the very 
considerable loas—poesibly 15 per cent or more—of 
human food between production and consumption to 
be markedly reduced, a matter of real significance 
in & world where food supplies are increasing less 
rapidly than populations. Further, many human 
inhabitanta of the world to-day are more-or-less 
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severely parasitized, and efficient food processing 
would reduce food-conveyed infestation and thus 
improve general health and working capacity. 

The addition to food of chemical substances such 
as colouring, favouring and preservative agentas and 
'improvere' 1s now under good control in the United 
Kingdom, and, continued Prof. Kay, there is little 
evidence that any of those which are at present 
permitted are dangerous to human health. In fact, 
some of, these additions, like that of vitamins A and 
D to margarine, are nutritionally beneficial. 

In the category of food processing come also the 
manufacture of new foods, not previously eaten, for 
human or animal consumption. An example is the 
production of acceptable human foods from the 
world’s most important cro d another is 
the production of palatable, protein-rich food for 
men and for farm anmals by growing yeasts and 
other organisms on waste carbohydrate (of which a 
great deal is available) in the presence of morganio 
sources of nitrogen and phosphate. Circumstances in 
the near future will probably compel the aotive 
prosecution of further research on such problems. 

Prof. Kay also mentioned the development in the 
United Kingdom of improved methods for the pro- 
ceasing of home-produced feed for the winter keep of 
farm animals. He discussed modern ensilage tech- 
nique and gave the resulta of some recent experimenta 
at the National Institute for Research in iryi 
Shinfleld, in which different methods for making 
silage from young herbage crops were compared. 

A valuable summary of the science underlying 
modern bread-making was given by Dr. A. J. Amos 
(London). He described the biochemical processes 
involved in the steady production, from the starch 
of the wheat, of the sugar necessary for gaa formation 
by the yeast incorporated in the dough. Sugar 
production, which usually requires several hours, 
depends in part on the quality of the original wheat 
and in part on the damage caused to the starch 
granules during milling. The addition of enzymes 
derived from cultures of Aspergillus oryxos is a recent 
development, now used commercially in the United 
States, for the correction of low diastatic activity in 
flour. Slides were shown illustrating the rather 
complex relationship between the amount of yeast 
present and the rate of gas production. 

: In addition to an ample supply of sugar for the 
yeast, and the satisfactory conversion of this into 
carbon dioxide, the physical nature of the flour 
proteins when made into dough must be suitable. 
Bread made from freah-milled flour is quite unaccept- 
able; the flour has to be ‘aged’ for some wee 
during which time changes due to the action of 
atmospheric oxygen take place, before it is fit for 
commercial use. In the ageing process the flour also 
becomes whiter owing to the oxdation of the yellow 
colourmg matter—mainly xanthophyll. 

Though beneficial and indeed commercially neoee- 
sary, the natural ageing of flour is a process which 
demands, the storage under appropriate conditions of 
several weeks supply of flour. It has been found that 
the addition to the fresh flour of minute amounts of 
ammonium persulphate rapidly brings about ‘ageing’. 
nd oxdizing prey have also been sien 

ich ‘improve’ the flour by ageing it artifloially. 
The beneficial effect of improvers is due largely io 
their direct action on the protein. The protein is 
present in the form of a three-drmensiona!l network 
with cross-links between neighbouring molecules. 
‘Improvers’ increase the number of such cross-links, 
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probably by oxidizing contiguous gulphydryl groups 
on adjacent protein molecules to form new hide 


bonds. 

A recent discovery whioh is the basis of a patent 
is that the improving and bleaching effecta, obtained 
in several weeks by natural ageing, can be brought 
about in & matter of minutes by distributing atmo- 
spheric oxygen, applied by means of & special high- 

mixer, through a batter made from the wheat 
ur, in presence of a source of oxidases such as soya 
flour. 

Dr. Amos discussed whether the addition of 
chemical improvers to flour has any harmful effect 
either on the nutritional value of the bread or directly 
on the consumer, There is no significant effect on 
the vitamins of the B complex, and though flour 
treated with nitrogen trichloride has been shown to 
cause hysteria in some dogs, there ia no evidence 
whatever that it harms human beings. Nevertheless, 
because it could be detrimental to some animals, it 
is probably unreasonable to quarrel with the decision 
to discontinue its use. The other oxidizing substances 
used as flour improvers or bleachers have been 
thoroughly tested in both animals and man, at a 
level much higher than that in which they are added 
$o bread oue: perti. 1) 000-62, 000 of Dread) without 
any ill effects. 

Dr. J. A. Lover (Torry Research Station, Aber- 
deen) discussed some modern advances in fish pro- 
ing. Our knowledge of the chemical composition 

of fish and the changes which oocur in fish tissue 


‘subsequent to catching has steadily increased, and: 


we now have a rational background for the intro- 

duction of improved methods of storage and pro- 

emn There is little doubt that any direct use of 
emioals for the preservation RT qd. of 

„fish would conflict with existing fi 

.tegulntions. ` 

lt is bo be remembered that the greater part of the 
catch obtained by the British flahing industry is in 
-distant grounds—up to five or more days steaming 
from the home porte. This period, added to the week 
'ar'sb spent in actual fishing, means that much of the 
catch has to spend two weeks or more in ice before 
iit reaches the consumer. The ice itself is at times 
‘made from water containing antiseptica such as 
hypochlorite, hydrogen peroxide, eto.; one of the 
most ‘promising bacteriostatic agents is & high 
concentration of carbon dioxide in the flah-room 
atmosphere. 

There are three broad phases in the course of 
changes in fish after stowing in ice: first, the period 
antil the fish passes out of rigor mortis, during which 
‘no bacterial invasion takes place ; second, bacterial 
multiplication and the conversion of trimethylamine 
.oxide (originally present in. the fish, but having no 
,odour) into the strong-smelling trimethylamme ; 
third, the progreegive breakdown of fish protein, 
under the attack of bacteria, with the production of 
‚ammonia, indole, ete. For practical purposes the 
‘second stage is the important one. 

. While efficient freezmg and cold storage of fish 
completely stop bacterial attack, other types of 
can -oocur, for example, autolysis and 
:atmospherio oxidation. o and other 
respiratory pigments of the muscle have been found 
powerfully to catalyse the oxidation of fat in oold- 
aod flah. This oxidation is most effectively oon- 
trolled by excluding air from the system, for example, 
- by means of & coating of ice, with or without the 
addition of anti-oxidants. . 
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The process of fish smoking was also discussed by 
Dr. Lovern. He said that the constituents of wood 
smoke, as produced in the usual smouldering fire, are 
not the same as those resulting from the destructive 
distillation of wood, since the primary distillation 
producta are extensively hydrolysed in passing 
through the rone of -hot damp wood above the 
smouldermg area. The amoke is rich in polyphenols, 
presumably derived from “the lignin fraction of the 
wood, which are deposited on the fish. When smoked 
fish is kept for some time, it is not until the con- 
centration of phenols on the fish begm rapidly to 
decrease that microbiological attack on the damp 
fish begins. Present research is being directed to 
a study of the effective smoke constituents, as 
deposited an the fish, in relation to microbiological 


The last of the main contributions to the sym- 
poe was that of Mr. P. N. Williams (Unilever, 
td.) on the proceasing of fats. He reminded the 
audience that most of the butter and lard consumed 
in the United Kingdom is produced overseas, so that 
the main oils and fata proceased in Britain are of 
vegetable or marme origin. Much of the crude oil 
reaching the United Kingdom | for processing (except 
the whale oil) is of poor 
Tt seems certain that, if the diet of the increasing 
tion of the world is not to have a 

+ content, vegetable ols will have to be produced 
and processed in increasing quantities. At present, 
most of the crude vegetable and marine oils imported 
into Great Britain are first refined to edible quality 
and then further processed into margarine, or into 
100 per cent fat products such as ‘shortening’ 
drca. fat) or ‘compound lard’. 

In refining crude oils, impurities are removed by 
neutralization, bleaching and deodorixmg. Free 
fatty-acid is removed by the first of these processes, 
which consists in the addition of alkali— 
fairly strong caustic soda—removal of the soaps so 
formed and washing with water. Bleaching is usually 
achieved by shaking under reduced preasure with 
EAR fuller's der &nd deodorization by passing 

oil, also at reduced pressure. 
Sines ora of the oils, to produce 
end-products with the requisite physical properties, 
is brought about commercially by passing hydrogen 
through the warm oil in the presence of carefully 
prepared nickel carbonate-plus-hydroxide catalyst. 
If the oils are highly unsaturated, the heat of reaction 
with hydrogen is such as to cooling water to 
be passed in through coils in cylindrical hydro- 
genation vessel. ‘ 

To prepare margarine, & mixture of the hard 
hydrogenated fata with liquid oil and separated milk 
(which has been soured under controlled conditions 
to uce 8& desirable flavour) is churned. The 

emulsion is 6ooled on a rotating drum, and 
the cooled flakes obtained are afterwards worked 
to obtain the requisite rheological properties. An 
alternative modern method, which has the advantage 
of being continuous, employs an improved form of 
the ‘rotator’—a refrigerated, stainleas-steel cylinder, 
equipped with an agitatmg system, into which 
the fat-milk mixture is poured. After shaking, 
the semi-solid fat is extruded direct to automatic 
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packers. 

At & stage before the final churning, vitamin A in 
the form of & concentrate prepared from whale liver 
oil, and crystalline vitamin D, are added to the fat. 
Since a large part of the margarine sold in the United 
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Kingdom is coloured by the addition of the natural 
pigment and vitamin A precursor carotene, further 
vitamin A is produced in the intestine. The nutritional 
value of such margarine 18 at least equal to that of 
butter, and is constant throughout the year. Mr. 
Williams’s paper, like that of the other 
in the symposium, was illustrated by lantern slides. 
In the subsequent discusmon, Mr. F. O. Cooke 
(Ceylon) stated that ıf the United Kingdom is to 
secure a steady supply of vegetable fata from overseas 
for processing, an economic agreament is urgently 
required which would give some assurance as to 
future prices to producers of such fats. Another 
speaker said that, with the advance in the quality of 
processed vegetable fate and the steadily rising cost 
of butter, the future of the latter is becoming highly 
insecure. While there would pore era be an 
increasing trend towards the consumption of liquid 
milk, of dried whole milk and of cheese, butter can 
scarcely escape the fate of beoommg . little more than 
& luxury produot. 


OBITUARIES 


Prof. F. T. Hill s 

FaHpxnicK Tuomas Hirr, assistant professor of 
&eron&utics in the Imperial College of Science and 
Technology, London, died on September 24 within a 
few days of hus retirement. 

Prof. Hill was born on November 18, 1886. He 
was apprenticed to the Great Eastern Railway 
Company and completed his education at Queen 
Mary College, London. He then worked on engineer- 
ing design with the Whitehead Torpedo Co., until he 
jomed the Crty and Guilds College, Finsbury, as an 
instructor in 1911. He developed an interest in 
aeronautics and became the first teacher of that 
subject-in & British institution. During the First 
World War he jomed the Royal Flying Corpe as & 
designer and reached the rank of captain. 
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He joined the newly formed Department of Aero- 
nautica at the Imperial College of Science and 
Technology as & lecturer in 1920, and he became 
assistant professor with special responsibilty for 
demgn in 1924. For twenty-flve years this was the 
only entirely postgraduate department of aeronautics 
in Great Britain. It was dominated by Hill and Sir 
Leonard Bairstow, head of the Department. Few of 
the senior technical people in the British aeronautical 
world have not passed through their hands, and many’ 
will have had their first experience of wind tunnels 
in the Imperial College ‘channel’ designed by F. T.' 
Hill. In later years he fought a losing battle for the 
recognition of design as a postgraduate university 
subject. However, the more recent generations of 
studenta must have benefited from his documented 
accounts of earlier mistakes. 

His particular interest was m the materials of 
aircraft construction, and the many editions of his 
book on that subject have become a classic since it 
first appeared in 1933. He was working on & new 
edition at the time of his death. 

Hill’s life was devoted to his work, and this left 
time for little else. However, he was a foundeci 
member of the Institution of Aeronautical Engineers, 
a Fellow and sometime Member of Council of tho 
Royal Aeronautical Society and & member of many 
committees of the University of London and of his 
College. He is survived by his wife, & son and a 
daughter. P. T. FK 


Wa regret to announce the following deaths: ' 


Dr. W. T. Calman, C.B., F.R.8., lately keeper of 
zoology, British Museum (Natural History), on 
September 29, aged eighty 

Dr. Phili p Pinger, formerly of the Lister Institute, 
on Sep 

Prof. F. O. Tes: O.B.E., emeritus professor of 
engineering in the University of Sheffield, on Septem- 
ber 80, aged eighty-one. 
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Surgery In the University of Otago : 
rof. M. Woodruff 


Mr, MixcníAgnL WOODRUYET, senior lecturer in surgery 
in the University of Aberdeen, has been appointed 
Ralph Barnett professor of surgery in the University 
of Otago, New Zealand. Mr. Woodruff, who is the 
elder son of Prof. H. A. Woodruff, formerly professor 
of bacteriology in the University of Melbourne, was 
born in Britain but educated in Australia, where he 
graduated at Melbourne in both electrical engineering 
and medicine. During the Second World War he 
served in Malaya with the 10th Australian General 
Hospital, his experimental work on deficiency dieta 
during the captivity at Changi Camp having been 
the subject of & recent publication by the Medical 
Research Council. In 19840 Mr. Woodruff was 
appointed tutor in surgery and lecturer in surgery to 
dental studente at the University of Sheffield, but 
went to his present post in Aberdeen two years later. 
He will take up duty in Dunedin early in 1958. 
European Cortina-Ulisse Prize : 

Prof. E. H. F. Baldwin 


Tae European Oortina-Ulisse Prize of a million 
lire (about £600) has been awarded to Prof. E. H. F. 


Baldwin, professor of biochemistry in University 
College, London, for his book “Dynamic Aspects of 
Biochemistry’. This Prize is promoted by tho 
cultaral magazine Ulisse for the beat publhoetion, 
produoed in Europe durmg the past five years and 
written in & European language, d with an 
assigned topic (not necessarily scientific), When the 
Prize was first instituted m 1949, the set subject was 
the popular exposition of physios or chemistry, and 
the winner was Prof. John Read, professor of 
chemistry in the University of St. Andrews. The 
topio for 1952 was that of biochemustry considered 
exolusively tn ite relation to the human organism and 
with special emphasis on ite application to medicine. 


International Laboratorles In Latin America 


A GROUP of Boientiflo workers recently met in 
Montevideo under the auspices of the Unesco Science 
Co-operation Office for Latin America in order to 
study the possibility of establishing international and 
regional laboratories in Latin America. The meeting 
stressed the importance of the special conditions 
existing in Latin America (geographical situation, 
flora, fauna, etc.) for research work of international 
interest, and there was complete agreement that such 
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work could beet be done.by the common effort of the 
countries concerned the medium of the 
Boience Co-operation Office. It was decided that the 
most urgent need was to create a net-work of labor- 
atories of marine biology. Secondly, a certain number 
of ‘service laboratories’ should be organized on a 
-Tegional scale, in the first place by giving some 
laboratories now operating on a limited national 
scale the facilities for extending their services to the 
whole region; the laboratories so selected are to be 
those dealing with chemical analysis, conservation of 
microbiological type-cultures, X-ray analysis and 
scientific flims. Finally, the meeting, recommended 
that an Inter-Ametican Institute for Ooamic Ray 
Research should be sét up, with the task of estab- 
lishing & net-work of cosmic-ray research stations 
at appropriate altitudes and latitudes, taking into 
account the stations already in existence; the 
Institute would have the responsibility of standard- 
the reasearch work in these stations. Those attending 
the meeting were: Profs. M. O. de Almeida (Brasil), 
V. Deulofeu (Argentina), I. Escobar (Bolivia), C. 
Estable (Uruguay), A. G. ( tina), J. 
Ibañez (Chile), O. Lattes (Brazil, M. 8. Vallarta 
(Maxioo), R. Tálioo (Uruguay) and F. De Venanzi 
(Vénexuela). 


Sdence for Peace : Statement on the British Atom 
Bomb 


THE Natonal Committee of Science for Peace, 
40 Flower Lane, London, N.W.7, has issued the 
following statement: ‘The recent announcement 
that an atomic bomb has been made in Britain haa 
been welcomed in some quarters as an illustration of 
British scientific and technical skill. As an organ- 
ization of practising scientists, we feel that it serves 
rather to provide yet another instance of wasteful 
and dangerous misdirection of scientific effort... . To 
those who argue the priority of defence, we have an 
obligation, as students of the technical ibilities 
of modern warfare, to pomt to the fact t Britain 
is the most vulnerable of all the great powers to 
atomic attack. By permitting the installation of 
N.A.T.O. atomic bases in this country, successive 
governmente have ensured that in the event of war 
Britain wil begome the target for a of offensive 
to which we are satisfled there can no practical 
defensive answer. . . . We call on our government 
to abandon the path of the atomic arms race... . 
The only practical defence of Britam to-day lies in a 
programme, to be undertaken by men who have the 
moral courage to dissociate themselves from indis- 
oriminate massacre as a military policy, with a 
twofold aim: the use of scientific resources for the 
lea carey of our own economy and the raising of 
world living standards, and the sincere and tireleas 
pursuit of conciliation. This organization has never 
advocated the unilateral surrender of & legitimate 
defensive weapon. At the nt time, the measure 
of agreement already reached benwesti the powers 
ig, in our opinion, adequate to enable international 
renunciation of atomic warfare to be achieved without 
delay, on & basis of reasonable comprcmire”’. 


Eufopean Selsmological Commission : 


Stuttgart 
Durma the week tember 21-27 the first meet- 
ings of the European Seismological Commission, as 
constituted by the Intern ational Union of Geodesy 


Meeting In 


NATURE 


October 1l, 1952 


&nd Geophysics at Brussels in 1051, took plaoe in 
Stuttgart. The meetings were attended by ous 
sentatives from twelve European countries, 

being from Great Britain. Seiamologista from Algeria 
and South Africa also attended. The main subjecta 
discussed were the seismicity of the European con- 
tinent, the structure of Europe, the thicknesses of 
the continental layers as determined by elastic waves 
set up by explosions, earthquakes and gravity 
anomalies, near earthquakes in Europe, the motion 
at the foous of an and the determination 
of the depth of focus, seiamological observatory work 
in various European countries, seismogram inter- 
pretation including graphical methods, and wave 
theory. The meeting, m arrangements for which 
were in the hands of Prof. W. Hiller, was eminently 
succesaful, and it is intended to issue a report in due 


course, 
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Mathematical Research Institute of Oberwolfach 


Tum Mathematical Research Institute of Ober- 
wolfach (8tate of Baden), in the French Zone of 
Germany, has been functioning regularly since it was 
first opened in 1945 under ita honorary di , Prof. 
W. Sues, of Freiburg (editor of the German Fiat 
reviews in mathematics), and a large number of 
informal conferences have been held there, the most 
recent being one at the end of September on algebra 
&nd number theory. All and ages, from 
newly graduated research students to professors of 
world renown, from inside and outside Germany, are 
represented in the visitors’ book, and the atmosphere 
of stimulating homelinees, friendliness and freedom 
to which all testify is due to the quiet management 
and personalities of the hoste, Prof. and Mrs. Büge. 
The Institute is attached to the University of Freiburg 
and receives & small annual government grant for 
running expenses and equipment. It welcomes all 
working mathematicians (and their families, as far 
a8 space permita) and offers them, at & minimum 
charge to cover the cost of food, an excellent library, 
facilities and leisure for relaxation or work, in &. 
comfortable modern country house which is the gift 
of the State of Baden. It is open all the year round ; 
but, owing to the prohibitive cost of central heating, 
only a few rooms are in use during the winter. In 
gummer-time, the typical Schwarzwald scenery makes 
it very attractive, and many of the meetmgs are 
held in the open. Proposals for future work are 
gladly reoeived. Following a suggestion by Prof. 
Martin Eichler, of Munster, the ideas of Hecke and 
his school in the fleld of automorphic functions, 
algebraic functions and analytical number theory are 
to be discussed, probably during the second half of 
this month. ` 


Museum of Leathercraft, London - 


CONBDERING the great importance of leather in 
the past and ita not inconsiderable value at the 
present time, it is strange that only. recently haa 
there been established & museum devoted to ita-study 
and ite relation to the development of civilization. 
The Museum of Leathercraft has now been founded, 
&nd.is housed in temporary quarters in the National 
Leathersellers College, Tower Bridge Road, London, 
8.4.1. Although the formation of a collection is ita 
main purpose, the scope is much wider. Ite aims have 
been set out ifi the following terms: ‘The establish- 
ment of as complete & historical record aa possible 


‘of the preparation and use of leather, in all ages and 


in all countries, by the acquisition of actual examples 
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and of documenta, printa and books. The under- 
taking and encouragement of research into all 
historical aspects of the subject. The stimulation of 
research into the best ways of using leather, into 
possible new uses and into the production of new 
and special types of leather. The preservation and 
encouragement of high standards of craftamanship 


and design". During the preparatory period, the 
Museum s & comprehensive exhibition entitled 
“Leathero through the Ages”, planned by Dr. 


C. H. Spiers and Mr. J. W. Waterer and shown at 
many provincial centres as well as in London. 


Brotherton Collection of the University of Leeds: 
Annual Report for 1950-51 


Tae sixteenth annual report of the Brotherton 
Collection Committee of the University of Leeds 
covers the session 1950-51 (pp. 9; University, 1951) 
and records the virtual completion of the cataloguing 
of those books in the English literature section which 
had not been incorporated in the new catalogue. A 
start has been mado on cataloguing the Homany 
Collection. On June 30, 1951, the Brotherton 
Collection contained some 23,726 books, 15,927 
pamphlets, 585 manuscripts, 4,106 deeds, 31,555 
letters and 25 maps. The first main exhibition of the 
sesion consisted of books, manuscripts and other 
items from the Romany Collection presented earlier 
in the year by Mrs. MoGrigor Philips. The 
second exhibition, of English grammars and dio- 
tionaries, designed to illustrate their development 
from the seventeenth to the nineteenth centuries, 
drew upon the resources of the whole University 
library, and & third exhibition of books and other 
documents of 1851 was planned to illustrate the life, 
thought and literature of a century ago. Some 
thirty organized parties were included among the 
yearly total of more than a thousand vimtors to the 
Collection, and the report includes some details of 
items presented during the year. 


Breeding Blology of the Spotted Flycatcher 


Usnea data on the breeding biology of the spotted 
flycatcher which he had obtained from observations 
carried out by different investigators at 548 nesta, 
D. Summers-Smith has shown that the normal laying 
period for this bird in Britam extends from mid-May 
until the end of July, & small number of birds being 
double-brooded (British Birds, 45, No. 5, May 19652). 
The average clutch-size decreases from about 4-5 eggs 
at the end of May to leas than 3 eggs by the end of 
July. A slightly, but significantly, higher average 
clutch-mze occurs in north England and Scotland 
than in the rest of England and Wales throughout 
the breeding season. It is probable that the spotted 
flycatoher can only successfully rear a brood of five 
young in Bmtain when the conditions are very 
favourable. Summers-Smith also reports that no 
significant variation in nesting success with season 
has been detected. The average incubation period 
is 13:2 days and the nestling period 13-4 days. 


An Alternative to Regular Clear-Felling In Forestry 


Up to the outbreak of the First World War, at 
which period the bulk of the woods in Great Britain 
were on private estates, the general forestry method 
in force was clear-felling and replanting chiefly with 
conifers. The true practice of sylviculture and 
correct forest management, as found in Western 
Europe and enforced by trained British forest 
officers in India and a few other parts of the British 
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Empire, was at that time little understood in Britain 
beyond clear-felling and planting and coppice woods. 
In a recent issue of Scottish Forestry (6, No. 1; 
1852), the journal of the Scottish Forestry Booiety, 
an article appears entitled ‘The Altornative to 
Extensive Regular Clear-Felling”’, by M. J. Penistan, 
which shows & considerable departure in practice on 
& large estate in the south of Scotland. On this 
estate the management recently decided to limit 
very extensively the existing policy of clear-felling 
aod replanting, especially ın the old hardwood areas. 
As & result of this decision, an interesting situation 
&rose both from the point of view of instructing the 
forestry staff and securing enough timber to main- 
tain the estate sawmills—a position which has often 
faced the trained forest officer overseas in the past 
over far larger areas than the 650 acres maintained 
by Mr. Penistan. The difficulties in the managemont 
were the outcome of the fellings of the two World 
Wars. The new treatment is described as mixod 
forestry, and four so-called new rules are drawn up 
on sound premuses for the existing conditions of the 
crops: to obtain on every acre & continuous yield of 
the largest volume of timber; to cut only such 
timber as is ripe and suitable for conversion ; to get 
rid of all uneconomic growth at an early stage in life 
and to introduce trees of high quality by natural sood 
or planting; and to secure conditions for adequate 
recruitment of timber, that is, enough from which 
to geloot fine poles to grow to timber. For & private 
ostate the proposed management is & great departuro 
in forestry practice in Great Britain. Mr. Penistan 
says that his article, showing how this 18 to be carried 
out, has been compiled from the notes made after 
discussions of the necessary steps to be taken. It 
is & pity that these notes are not reproduced in a 
rather more lucid form. To the forester who hag been 
in charge of forest areas managed on professional 
technical lines they will be understandable; but 
it may be suggested that some rearrangement would 
appear to be advisable for those who, though they 
have not had this experience, may wish to follow 
Mr. Penistan’s admirable departure. 


Leicester Museum and Art Gallery : New Bulletin 


LEICESTER MUSEUM AND ART GALLERY 18 {o bo 
congratulated on the issue of the first number of a 
Bulletin. It is envisaged that each number shall be 
a coherent whole, and that all articles shall be linkod 
by some common and fundamental idea. The present 
theme is "Origin", and the second will be "Growth". 
Regular publication is not promised ; but future issues 
will appear as the necessary material is forthcoming. 
Following a general editorial article, sevoral examples 
of ongin are discussed. These are arranged ın order 
of their natural development, the earth, the animal, 
the artefact, recorded knowledge, and art. ‘Lho first 
paper thus describes igneous intrusions in the county 

ioester and is followed by & description of the 
pentadactyl limb ond the changes ıt has undergone 
in mammalan evolution. An archmologist then 
stresses, with illustrative examples, the importanco 
of origin; knowledge is represented by & papor on 
the early history of the Town Library, and art by a 
discussion of & drawing of two horsemen by sir 
James Steuart. 


Reporting Research In Education 


In the second pamphlet published by the University 
of Manchester School of Education chester Univ. 
Preas. Pp. vii+24. 3s. 6d. net), Stephen Wiseman 
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has provided some useful information for research 
students who are preparing their material for pub- 
lication. The first part of the pamphlet deals with 
the p tion of a thesis submitted for, higher 
degrees in education and includes useful sections on 
the length and form of the thesis, the general pattern, 
outline of the reeearch, statement of the problem, 
review of the pertinent literature, descriptions of the 
design of the experiment, description of the tech- 
niques, statement of the resulte, interpretation and 
discussion of the resulte, how to summarize the 
conclusions and the setting out of the bibliography. 
In the second of the booklet Wiseman exammes 
how & paper should be prepared for publication and 
deals with such topics as preliminary planning, the 
form of typescript to be used, the use of tables and 
diagrams, the question of proofs, the taking of 
E neun and typography. The whole pamphlet ig 
written and would be of value not only to 
research studente in education but also to those who 
have investigations to report in any academic study. 


Petroleum Films Bureau 


Taa Petroleum Films Bureau has recently pub- 
lished ite 1952 list of 35mm. and 16-mm. documentary 
‘and instructional films. It contains certain features 
not found in the previous 1951 lst, and included 

the new filma are “Oil for the 20th Century", 
“The Persian Oil Dispute", “ uth Project”, 
"Air Parade", ' ighta of Farnborough, 1051". 
"Model Flight", “Festival Log Book”, "X XIst 
Monte-Carlo Rally 1951", "An Introduction to the 
Heat Engine”, ' of Metals", ‘The Gas 
Turbine goes to Bea", “Weed Control", and also some 
additions to the film magazino serios. All 16mm, 
films are printed on ‘non-flam’ stock; the 35-mm, 
films are on ‘flam’ stock. 7 As previously, films aro 


&vailable free of oharge (return postage to be paid). 


to educational institutions, societies, clube and the 
like, and application should be made to the Bureau 
at 20 New Bond Street, London, W.1. 


‘Colonial Service : Recent Appointments 


Tae following intments have recently been 
made in the Colonial Berrino E. G. Harmer (senior 
produce officer, Department of Mar 

Exports, Nigeria), principal produce officer, 
ment of Marketing and Exporte, Nigeria; PF. A. 
Squire (entomologist, Sierra Leone), director of taetae ' 
control, Gold Coast; R. M. Arnold (veterinary 
investigation officer, Jamaica), deputy director (live- 
stock), Jamaica ; K. D. 8. Macowan (senior veterinary 
officer, Kenya), deputy director of veterinary services, 
Kenya ; E. P. Rioe (senior veterinary officer, Kenya), 
assistant director of ; 


and 


Statii. sedia D. R. Brewin and B. R. Tarr, 
agricultural officers, Tanganyika; E. L. Drake, 
entomologist, d A. D. 8. Duff, plant 
pathologist, Kenya ; L. J. Hart, agricultural chemist, 
Tanganyika; R. J. Harvie, agricultural officer, 
Uganda; W. Hirst; botanist (plant pathologist), 
Uganda ; O.T. Roberta and R. A. Sands, agricultural 
officers, Kenya; A. L. Wharton, plant ergoe 
West African Cocoa Reséatch Institute, Gold Coast ; 
A. J. Radford, government chemist, Mauritius; B. 
Do assistant conservator of forests, Northern 
Rh ia; J. A. Seymour, geologist, Somaliland 
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Protectorate; W. Hardie, veterinary officer, Fiji; 
B. M. Brown, meteorologist, Nigeria; L. J. Dyke, 
fleld officer (research), Mineral Resources, Uganda; 
F. C. F. Wickery, technical assistant, Mineral 
Resources (Research) Committee, Uganda. 
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Announcements 


- Peor. P. A. M. Drza6, Lucasian professor of mathe- 

matics in the University of Cambridge, bas been 
awarded the Planck Medal for 1952. This Medal is 
awarded annually by the Assocation of German 
Physics Institutes for special accomphshments in 
theoretical physica which have a connexion with 
Planck’s work. The- Medal was founded some 
twenty years ago and the first recipient was Planck 
himself. The award is announced to the recipient 
each year on Planck’s birthday, April 28, and the 
presentation is made at the autumn meeting of the 
Association of German Physics Institutes. 


A DINNAR to mark the centenary of Bir William 
Ramsay (see Nature, October 4, p. 554) will be held 
at University College, London, on October 15. The 
eia honour will be H.R.H. The Duke of Edin- 


Aw exhibition illustrating the work on logio of 
W. Stanley Jevons has been arranged in the Christie 
Library of the University of Manchester, and will be 
open during October 15-31. It includes Jevons's 
original logical machine, loaned by the History 
of Science Museum, Oxford, and more modem 
machines. 

Tua Committee of Privy Council for Agricultural 
Research and Nature Conservation has re-appointed 
Prof. G. R. Cameron, Sir James Turner and Sir James 
Soott Watson to membership of the ioultural 
Research Council for a further term. The i 
haa also appointed, after consultation with the Presi- 
dent of the Royal Society, Prof. E. J. Maskell, Mason 

esor of botany in the University of Bi 
f. P. B. Medawar, Jodrell profeasor of zoology and 
D EAR end anatomy in the University of London, 
easor of veterinary medicine in 
the Cuan of ridge, and Prof. J. 8. Young, 
profeasor of pathology in the University of Aberdeen, 
to fill the vacancies caused by the death of Prof. 
F. T. Brooks and the retirement from the Council of 
Prof. A. O. Chibnall, Sir Thomas Dalling, Bir Alan 
Drury and Dr. Joseph F. Duncan. 


- Tana Manson Lectures for 1952 of the Royal Institute 
of Philosophy, on the general topio, “Mind and ita 
Place in Nature", will be given at University Hall, 
14 Gordon Square, London, W.C.1, on Fridays, at 
5.80 p.m., October 17. The speakers will 
Dr. Macdonald 

, Dr. O. L. Zangwill, Prof. A. W. P. Woltera 
and Dr. A. C. E 


Paoraging Ţ and Allied Tredes 
Haa iod ‘Association ia hol & conference and 
exhibition at the Jackson , Weatgate Street, 
Cardiff, on October 27, at which there will be two 
seasions, on ‘Research and the Printer” and a ‘Brains 
Trust", respectively. The whole p will be 
i pans at the Grand Hotel, Bristol, on October 29, 

ere in addition there will be a technical discussion 
on October 30 and a farther viewing of the exhibition. 
Further information can be obtained from the 
Association at Patra House, Randalls Road, Leather- 
head, Surrey.” 
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ROYAL- PHOTOGRAPHIC SOCIETY'S EXHIBITION 


HE ninety-seventh annual exhibition of the 
Royal Photographic Society was opened in 
London on September 12 for one month and will also 
be shown in the City Art Gallery of Leeds during 
October 25-November 23 and in the Art Gallery of 
Bristol during December 6-31. The exhibition is 
divided into seven sections: pictorial, scientific, 
medical, nature, stereoscopic, record and kinematic 
photography, with & total of 840 exhibits. ' 
Within the Beientiflo Section, exhibits confined to 
tographic lications of physics and chemistry 
oe aa cue) though not in quality, while 
entries of biological interest are erecta Pe hg 
represented. The iœ Division e 
National Physical Laboratory is showing three printe 
consisting of Sohlieren patterns of the air disturbances 
emanating from &erofoils mounted in an air current 
of Mach number 1:0. Two of these prints are in 
colour and show the various regions of compression 
and rarefaction by making use of the familiar tech- 
which employs polarized light for the exposure. 
POH Lacu ahiven Ga clenecn miscere ofa abet 
of etched aluminium foil in which the etching had 
eaten away the metal, apparantly by boring it out in 
the form of minute tunnels. A. V. O. Cross is 
exhibiting a series of photomicrographs in which are 
shown the gradual erosion of & film of rosin naphtha 
varnish by sea water. A number of serial 
photographs by Hunting Aeroeurveys, Ltd., 
cipally concerned ‘with -the site for a dam in > 
' aro of considerable geological interest. In addition, 
an serial photograph of the ruined Palace of Persian 
Kings of Persepolis gives a im ion of the 
beauty and splendour that such & must have 
posseased in ages past. Ds At APE 
by H. J. Rr eU M 
micrographs of progressively inoreaamg tion 
from x 10 to x 350 of the apparently simple bird’s 
feather. First the shafts of the feather, then the 
barbs and finally the barbules are progressively 
brought into prominence, the fibres of the last inter- 
locking almost at right angles to produce an intricate 
and effective protection. The selective absorption of 
silver on the gills of a freshwater crab is shown in an 
exhibit by 8. F. Bush, yet the particulars of what is 
clearly & proceas of considerable interest to the 
chemist are left unexplamed. A good example of 
phase-contrast microscopy by B. A. Jarrett consists 
of the micro-organiam Stentor rosselsi, in which it can 
be seen how movementa of the cilia enable the oell 
to swim. An excellent series of colqur trans- 
by G. H. MoLean shows the effecta of five 
dire. diu on the leaves of the sugar-beet 


deci the Modical Section, many of the exhibits hold 
more than a morbid interest to the lay spectator, 
because they adequately describe some cycle or tech- 
nique rather than illustrate some more-or-less dis- 
tasteful specimen under an obscure Latin title. For 
example, & virus culture technique shown by the 
Institute of Ophthalmology, London, is most clearly 
demonstrated in & series of pictures in which, starting 
with an eleven-day old fertile incubated egg, part of 
the shell has been cut away and the egg inoculated. 
Incubation was continued for about three days, after 
which the membrane was covered with virus: lesions. 


Perhaps one of the most noteworthy exhibits is from 
the Hospital for Sıdk Children, Great Ormond Street, 
London, in which photographs of & patient taken as 
a boy and also as a man forty-seven years later show 
what was probably the first successful surgical 
removal of & brain tumour with survival over this 
period. From the same hospital there is also shown, 
in another exhibit, the system employed for the 
identifloation and recording of the particulars of each 
patient. The technique employed in testing such 
antibiotics as aureomycin, chloromyoetin, B 
streptomycin and terramycin is shown B. E. 
Veronique. Saali paper dis mpral With ths 
antibiotic are placed on the surface of agar upon 
which Staphylococous is seeded, and the clear area 
around the peper disks in which growth of the 
organism is inhibited is & measure of the effectiveness 
of the antibiotic. The Manchester Royal Infirmary 
panel how enlargement of & radiograph can 
prove to worth while, and illustrates this with 
X 10 enlargements of pathological bone imens 
a EA Ga DT Fed AM o 
flhm. Further exhibita by the Institute of Ophthal- 
mology demonstrate techniques and apparatus for 
retinography and keratography together with colour 
printa of the human retina, A series of mounts from 
ee DNI Oon, ARS Dier oaiue i hat ey. 
record limiting movements of the hand, foot or eye 
either by taking more than one exposure on the same 
negative or else i the pictures showing 
extremes of movement and making tracings from the 
separate pictures. Photographs of aome of the appli- 
ances which came to the aid of a hand rived of 
normal movement are also shown by K. G. Moreman. 
There are numerous excellent exhibita in the 
Nature and Record Sections of the Exhibition which 
make it difficult to review with justice ; m Dee 
the entries on the life-histories of marsh 


Rer pU Mh d r moth by 
pe seas and J. D. O Boyes  desrve epost 


MODERN METHODS IN THE 
TREATMENT OF TUBERCULOSIS 


HE figures for tuberculosis mortality (England 

and Wales) since the end of the Second World 
War show & marked decline. In 1946 the deaths 
from respiratory tuberoulomm were 19,305; in 1950 
they were 14,079. In 1946 the deaths from other 
forms of tuberculosis (bone and joint disease, mepin- 
gitis, glandular disease) were 3,485; in 1950 they 
were 1,890. 

-The ‘mortality from tuberculosis in England and 
Wales, moreover (with the exception of temporary 
set-backa during two World Wars), has been steadily 
declining since 1912, when the national scheme for 
combating tuberculosis, now merged in the National 
Health Service, was established. Even allowing for 
the potential influence of a hypothetical epidemio- 
logical cyale, it is not unreasonable to assume that 
increased knowledge and wisely directed adminis- 
tration have contributed. to this decline. 


610 


There are certain methods of prevention, diagnosis 
and treatment which are powerful allies in the 
anti-tuberculosis campaign. These are as follows. 

(1) Research. There is close association of research 
work in tuberculosis with practical aprico on by 
clinicians. Important work in this fleld is done 
tuberculosis committees of the Medical 
Council, the Ministry of Health, the Prophit Trust 
of the Royal College of Physicians, the Papworth 
Research Institute, the Tuberculosis Association and 
other research bodies. Studies are bemg made on 
immunization with B.C.G. ' 

(2) Pasteurization of milk. It is estimated that 
80 per oent of non-pulmonary tuberculosis 1s due to 
. infection by bovine strains of the tubercle bacillus, 
almost always conveyed by milk. In England some 
80 per cent of liquid milk is heat-treated, and if 
only the remaining 20 per cent were so treated a 
farther large reduction in these deaths might well 
follow. 

(8) X-rays. In the past twenty years the improve- 
ment in X-ray technique has he the diagnosis of 

tuberculosis and the control of collapse 
therapy. The value of tomography waa established 
by the work of McDougall and Turning in Great 
Britain. Lastly came mass radiography, which has 
developed much óf late years for the diagnosis of the 
early case of pulmonary tuberculosis. i 

(D Surgical treaiment. The extended use of 

ifleial pneumothorax from 1920 onwards marked 
a great advance. It may be associated, however, 
with oertain severe complications, such as air 
emboliam, spontaneous pneumothorax, empyema and 
bronchopleurel fistula. Difficulties aleo arise in the 
termination of an artificial pneumothorax, for. the 
lung will not always re-expand. The type of case, & 
limited lesion, which did well with this treatment is 
often treated by chemotherapy to-day. Artificial 

thorax is still of value in ap priate cases, 
although some itianers, in Holland, 
have aband it im favour of other ical 
measures. Pneumoperitoneum is sti th 


negative during the two months before their dis 
charge. Various extrapleural and extrafascial 
operations may be grouped with thoracoplasties. A 
o ion followed by no deformity is 
attractive, but the fate of the dead space and ite 
lastio packing has yet to be determined. Cavity 
drainage is not often done in Great Britain. Excision 
of diseased lung formerly had & high mortality from 
the risk of spread of tuberculous infection. 've- 
ment in operative technique and the use of anti- 
biotice, notably streptomycin, have made pneumon- 
ectomy, lobectomy, segmental resection and wedge 
excision safer and of benefit to many patients 
unsuitable for collapse therapy. In Laird's series, 
resection of lung gave a sputum-conversion rate of 
more than 90 per cent, and the mortality among 132 
patiente so treated was 4:5 per cant. Despite the 
increased risk, excision in the United Btates has 


NATURE 


October 1h 1952 vor 170 


largely replaced thoracoplasty, and it is an operation 
which has now a definite place in treatment. § 

(5) Chemotherapy. The clinical application of 
antibiotics, streptomycin and p-aminoealicylio acid 
is being actively pursued with encouraging resulta. 
Many petienta with pulmonary tuberculosis are 
initially thus treated at home, and, consequently, a 
higher proportion of those admitted to sanatoria for 
active treatment have become sputum-negative. This 
favourably influences medical and surgical treatment 
alike in sanatorie. , 

Prevention and treatment must go hand-in-hand 
in the attack on tuberculosis. As infected cases in 
the community become fewer, Bo will bud ere 
and mortality of the disease further me. The 
new methods of treatment here discussed are highly 
encouraging; but the older and simpler methods of 
prevention, notifloation, contact examination, en- 
vironmental hygiene and good nutrition must be 
associated with them. ARTHUR MAONALTY 
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CARNEGIE UNITED KINGDOM 
TRUST 


REPORT FOR 195] 


HE thirty-eighth annual report of the Carnegie 
United Kingdom Trust, covering the year 1951*, 
refers to the impeding of the village-hall buildmg 
Programme by the general restrictions on capital 
i : work proceeded on twenty-one schemes 


amounting to £11,079 were paid; a sum of £30,000 
remains available for schames approved before the 
end of 1947. but still awaiting & starting date. 
Sums of £15,000 were allocated to the F 
Welfare Association and to Family Service Units for 
the quinquennium. The former is Snpra 
experiment in the approech to personnel prob 
from the point af view of community relationships 
and also another experiment involving the employ- 
ment of a specially trained worker to deel- with 
problem familjes as part of the case-load at one of 
the Association's centres. The Family Service Units 
undertake practical work in the homes of problem 
families and, as & corollary, practical research in 
cloge association with the fleld-work of the separate 
units now established in some of the larger cities. A 
grant of £6,000 to Stanley House, a community 
entre in 1 for coloured people and their 


irrespective of colour, class or creed. The Joint Com- 
mittee on Museums Policy is surveying several 
provincial museums which have been selected as 
potential centres for installing experimental demon- 
stration galleries embodying the most modefn ideas 
of the technique of presentation. 


106 Bee Pek, Cera the Trust, Dunfaemfine, Sie, 108.) 
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The trustees are defraying the cost of twelve amall 
experimental alphabet-into-braille machines, which 
are to be given an exhaustive trial by the two 
National Instrtutes for the Blind and Deaf, and a 
grant of £2,000 over five years on & diminishing scale 
has been promised to the newly formed Scottish 
Institute of Adult Education; also, on certain con- 
ditions, £5,000 to the British Association for the 
Advancement of Science for the adaptation of Down 
House as a residential centre for scientifico work and 
courses in natural science. The survey of agencies 
and activities concerned with juvenile delinquency 
was concluded during the year, and the report is 
being drafted; Miss E. L. Younghusband’s supple- 
mentary report on the employment and training of 
social workers, published in September 1951 under 
the title “Social Work in Bntam”’, had a very favour- 
able reception. The bulk of the report 1s devoted to 
& review of the trustees’ policy in regard to music 
and drama, a field from which they have withdrawn 
now that it ıs & statutory responsibility of local 
education &uthorrtiee. 


ENERGY IN THE SERVICE 
OF MAN 


T is not yet too late to be worth while directing 

attention to the series of papers presented in Paris 
last year under the auspices of the United Nations 
Educational, Scientific and Cultural Organization 
(Unesco, 19 Avenue Kléber, Paris 16°). One such 
theme for discusmon is to be proposed annually. The 
first was “Food and People" ; now we have “Energy 
in the Service of Man", which covers an equally wide 
fleld. There is some duplication in the six papers ; 
but this is not very rtant, as the subject is 
treated from widely fee points of view, the 
authors being free to express their own opinions. 

Sir Alfred Egerton, of the Imperial College of 
Science and Technology, London, discusses "'Civil- 
ization and the Use of Energy". This long paper 
considers energy as & determining factor in the 
growth of civilization, emphasizing the tremendous 
effect of the new discoveries in the era following the 
Renaissance. The extent to which available energy 
Tesources are at present utilized is aleo discussed. 
There are tables and charts provided, but this very 
general historical approach does not make easy 
reading. lt provides a background against which the 
ideas in the other papers can be more usefully 
&agaimilated. 

Dr. L. O. McCabe, of the U.S. Bureau of Mines, in 
“World Sources and Consumption of Energy", con- 
siders the different forms of energy reeervee—thoee 
such as coal, oil and nuolear fuela, which will 
ultimately be consumed, and others like water-power, 
tides, wind and solar radiation, which are contmually 
renewed. He believes that, even with the present 
rate of technological advance and ever-increasing 
energy consumption, the world’s annual energy 
requirements in the year 2000 are not likely to exceed 
1 per cent of even the known mineral reserves. There 
are numerous tables giving precise data. 

Dr. G. Eichelberg, of the Federal Polytechnic, 
Zurich, presente & very thought-provoking paper on 
the ‘Utilization of Energy". He emphasizes that 
solar radiation is the ultrmate source of all our 
energy; the greater part of that which we use is 
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stored as chemical energy, which must be converted 
to mechanical energy by combustion in & heat-engine 
plant. Dr. Eiehelberg discusses the fundamental 
thermodynamic relationships and traces the thermo- 
dynamic evolution of the steam engine, the steam 
turbine, the internal-combustion reciprocating engine 
and finally the internal-combustion turbine. His 
remark that “for the great air-liners jet-propulsion is 
therefore scarcely & practical proposition”, because of 
ita low fuel-efficiency, 1s already out-dated. He ends 
with & mention of the theoretical merits of binary- 
vapour systems, both with independent and combined 
circuits, and advocates & more intensive research in 
the field of solution thermodynamics. There are somo 
revealing statements as to the efficiency of domestio 
heating and the possibility of greatly improved 
efficiencies by coupling to industrial plant or the use 
of heat pumps. 

Prof. P. Aileret, of the National Bchool of 
Roads and Bridges, discusses “Energy in its In- 
ternational Aspecta’’. Since the geographical dis- 
tribution of natural sources of energy bears 
practically no relation to the distribution of human 
needs, great international exchanges of energy aro 
desirable. He gives very interesting mape which 
demonstrate world movements of fuel, continental 
electricity grids and oil and natural gas lines. He 
gives facts to show the scale on which energy 
exchanges exist at present. He shows that a con- 
tinental area is usually adequate to form an economic 
grid—little gain would accrue from intercontinental 
linkage. Prof. Ailleret discusses the convenience of 
different forms of energy from the point of view of 

rt; the ease of transport of oi and gas and 
the difficulty of transporting electricity economically 
over great distances are remarkable. He algo con- 
siders energy storage: it ıs, of course, cheaper to 
carry alumina to the electrical generating station 
and then ‘transport back the aluminium produced 
from it than to transmit the electrical power to tho 
mineral source. The aluminium metal, having & 
higher ‘potential’ energy content than the alumina, 
represents & form of energy storage. This paper is 
full of interesting ideas: it 18 not so much the facts 
that are new as the way in which they are presented 
and their mterrelation shown. 

Prof. M. 8. Thacker, of the Indian Institute of 
Science, Bangalore, treats "The Role of Energy in 
the Under-developed Areas’. This is also & long 
paper, and the typographical arrangement is different 
from that of the remaining contributions. It does 
not make easy reading, largely because of the author’s 
elaborate prose style. He discusses the comparative 
development of the countries of the world and the 
distribution of resources among them, considering 
the factors responsible for the backwardness of 
various countries. Finally; he outlines a programmo 
of development, including technical and material 
assistance. He supporte his arguments with many 
tables and much statistical date. 

Prof. F. E. Simon, of the Clarendon Laboratory, 
Oxford, conmders ‘‘Energy in the Future". Like 
Prof. Ailleret's paper, this is & challenging and 
readable document, which ought to provoke much 
thought and discussion. This is exactly what was 
intended of the series. The exposition 1s masterly in 
ita lucid and scholarly approach, whue retaining and 
exploiting the inherent interest of ita theme. After 
dividing energy into ita two main categories of ‘freo’ 
or ordered energy &nd 'heat' or disordered energy, 
Prof. Simon recalls the limrtations and difficulties 
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inherent in converting the latter into the former, as 
determined by the second law of thermodynamioe. 
This leads to & consideration of the heat pump as an 
alternative use of the refrigeration cycle. He then 
discusses the present efficiency of energy utilization 
in domestic heating and in in there are same 
striking and unpalatable truths revealed here—it is 
& pity that more of those recently in oon- 
troversy on these topics had not read f. Bimon's 
paper. The next section surveys available power 
sources: the wind, earth and ocean heat, the tides 
and water-power. A carefully reasoned account is 
then given of the prospects of obtaining significant 
quantities of energy from nuclear sources and from 
solar radiation : the conclusion is reached that, from 
a ‘peaceful’ point of view, the prospects of the latter 
are fully as great as those of the former, and that an 
ded. amount of research ought rightfully to be 

it. It is & sobering thought to con- 
secs E Tatio actually must be. Finally, Prof. 
Simon summarizes his views on the prospects for- the 
near and distant future. 

Hach of the papers has & bibliography attached, 
and & more extenmve English bibliography, prepared 
by the Department of Scientific and Industrial 
Research, is included as & final contribution. It will 
be seen that the presented vary from the very 
general to the ra detailed ; but the most successful 
are those which strike & mean between these extremes. 
It would be valuable if they could be made available 
in more permanent form at a reasonable price. 

R. H. MAOMILLAN 
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PHYSICS IN THE UNITED STATES 


ANNUAL MEETINGS OF THE AMERICAN 
PHYSICAL SOCIETY AND OF THE 
AMERICAN ASSOCIATION OF 

PHYSICS TEACHERS 


HE annual mesting for 1952 of the American ` 


Physical Society was held at Columbia Univer- 
sity, New York City, during January 31—Febryary 2. 
The attendance reached the unprecedented figure of 
2,215, and approximately three hundred papers were 
contributed. The twenty-first annual meeting of the 
American Association of Physics Teachers took place 
aimultanéously at Barnard College. At the joint 
ceremonial session of the two bodies held in the 
afternoon of February 1, the retirmg presidential 
address of the Society was delivered by Dr. O. 0._ 
Lenriteen, of the California Institute of Technology, 
who took as his subject “Some Investigations of 
Light Nuclei” ; the Oersted Medal of the Association 
was presented to Prof. A. A. Knowlton, who responded 
by commenting on opportunities and rewards in 
phyzios teachmg!; and the tenth MRichtmyer, 


emorial Lecture waa delivered by Prof. E. dise . 


who spoke on “Large-Cyclotron Research at 
University of Chicago 

At the bisebanquetdn Ais evan ng tis aes dinner 
Speakers were Dr. O. E. Buckley, chairman of the 
board of the Bell Telephone Laboratories and of the 
Science Advisory Committee of the Offloe of Defense ~ 
Mobilization, who described the relationship of the 
Advisory Committee with the government depart- 
ments which it is designed to serve, and Prof. K. E. 
Peierls, of the University of Birmingham, who spoke 
&boub the status of physicists in Great Britain. 
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At the business meeting of the American Physical 
Society the following were elected to hold offioe^for 
1852 : President, J. H. Van Vleck; Vice-Presideni, E. 
Fermi; Secretary, K. K. Darrow ; Treasurer, G. B. 
Pegram. The main businees before the meeting was 
to consider urgently the extremely grave financial 
position of the Society. The treasurer reported that 
the surplus had been eaten away to such an extent 
that within a few months the Society would find it 
impossible to meet ita commitments. This was due 
to the almost explosive expansion of the Phystcal 
Review, which again increased in 1951 by a thousand 
pages to a total of five thousand. The Council agreed 
to attack the problem not by limiting the aize of the 
Review and thus exoluding many worthy papers, but 
by increasing subscriptions, eto. The awe have 
bien arendsi eo they Gredo ong may be 
obtained from members and fellows of the Society ; 
at a recent meeting of the Council these have been 
fixed for 1958 at 20 and 30 dollars, respectively. The 


ical enen Som 
papers and letters in the Review 
increased. An extra charge has been imposed on 
members who wish to subscribe to Physics Abstracts, 
and a registration fee for meetings has been imposed. 
The National Science Foundation has agreed to 
make a generous grant, and this will help to 
defray the deficita which the Review has incurred 
during 1951 and is bound to incur this year and 
next. z 
Twenty-seven invited papers were contributed at 
the scientiflo sessions held during the meeting of the 
American Physical Socisty. These included a i 
symposium of the Division of Electron Physics at 
which M. A. Biondi, P. Kusch and 8. A. Korff spoke, 
vely, on ionization and recombination pro- 
ceases in the , the magnetic moment of the 
electron, and recent developmenta in the physics of 
counters. In.anothet session on electron physice, 
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reports were given of the conference on gaseous 
electronica, during October 1951, and of the 
National Bureau of Standards jum on electron 


symposi 
physica, held during November 1951. In the Division 
of Fluid Dynamics invited papers included one on 
flows in the vicinity of Mach No. 1 by & member of the 
Wright-Patterson Air Force Base. In nuclear physics 
there were contributions b 
V. O. Weisskopf on nuolei, 
University on pions, by J. H. Van Vleck on the 
Bignifloanoe of microwave spectroscopy for the theory 
of magnetism, and from Great britain by R. E. 
Peierls and E. P. G respectively, on non-local 
fleld theories and cosmic rays underground. Other 
branches of physics were also represented, with three 
papers on optical physics and others with 
shock waves, high centrifugal fields and large mole- 
cules in en aaa systems. The complete list of 
papera, together with abstracta, is given in the 
minutes of the 
The programme of the meeting of the Association 
of American Physics Teachers included & session of 
' ten contmbuted papers and two invited addresses. A 
ium of four pa by members of the Oak 
Kidge Institute of Nader Studies discussed various 
forms of nuclear reactors and accelerators. Another 
symposium was devoted to a discussion of method- 
ology in the teaching of physics and included an 
address by J. B. Conant. 


1 Published in fall in Amer. J. Phys , 90, 267 (1062). 
* Published in Phyu. Res., 86, 570 (1052). 
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ACTION OF CARBOXYPEPTIDASE 
ON TOBACCO MOSAIC VIRUS 


By Dr. J. IEUAN HARRIS and Dr. C. A. KNIGHT 
Department of Blochemistry, University of California, 
Berkeley 


HE chemical composition of tobacco mosaic 

virus has been investigated in considerable 
dete. As a logical expansion of these and other 
studies, ıt becomes necessary to investigate the 
structural characteristics of the nucleic acid and 
protein moieties of the virus. 

Several methods'*-* are available for the identifica- 
tion of N-terminal gro in peptide &nd protein 
molecules, but no y satisfactory method has 
been developed for the donidan. of correspondmg 
C-terminal groupe. The use of carboxypeptidase for 
the identification of the C-terminal residue of 

lutathione was reported by Grassman e£ al.’, and 
Lens’ has attempted to use the enzyme to determine 
the nature of the C-terminal groups of insulin. 
Resulta obtained from a study of the digestion of 
&drenooortiootropio hormone (ACTH) protein and 
peptide preparations by carboxypeptidase?’ led one of 
us!? to re-in the potentialities of this reaction 
as & general method for the 1dentifloation of C-terminal 
groups in polypeptide molecules. In this way the 

terminal groups of insulin, of fractions A and B 
derived from oxidized insulin, and of lysozyme were 
identifled!?^; mmnilar resulte for insulin have been 
reported by Sanger and Thompson", and for lysozyme 
by Thompson". In the present investigation ıt has 
been found that threonine speorfically is released by 
the action of carboxypeptidase on tobacco mosaic 
virus. 

In preliminary experiments, an aqueous solution 
of a highly purified preparation of tobacco mosaic 
virus (containing 1-5 mgm. N/ml.) was incubated 
with carboxypeptidase (0:0028 mgm. enzyme N/ml.) 
at pH 7 0 and 25° for three hours. Enzyme action 
was termm&ted by spinning down the virus in 
the Spinco Model L ultracentrifuge. The presence 
of 0-8-1:0 per coent of non-protein nitrogen in 
the supernatant solution suggested that some 
oroteolysis had occurred, and chromatography on 
paper led to the identification of threonme as the 
only product of the reaction (Fig. 1,4). No further 
reaction was found to occur when the treated virus 
was isolated and incubated with higher concentrations 
of enzyme for 24 hours (Fig. 1,8), and no ninhydrm- 
reacting substances were detected when control 
supernatant solutions from virus and enzyme, 
Tespectively, were chromatographed under the same 
conditions. 

After it had been established that threonine was the 
only significant product of the action of carboxy- 
peptidase on the virus, experiments were designed to 
investigate the nature of the reaction and to estimate 
the amount of threonine berated. In a typical experi- 
ment, an. NA solution of the virus (containing 1:4 
mgm. virus N/ml.) was incubated with carboxypeptid- 

ase (0:0028 mgm. enzyme N/ml.) at pH 7:0 and 25°. 
nee of the resultmg solution were withdrawn at 
suitable intervals during a three-hour digestion 
period, and enzyme action was stopped by addition 
of 0-1 N hydrochloric acid to pH 3. After removal 
of the virus by ultracentrifugation, supernatant 
solutions were collected and their threonine content 
estimated by microbiological assay! at drfferant 


NATURE 


613 


A B ç P E 


Threonine 


9 . 9 * 


- Ohromatogra supernatant solutions from carbory- 
trea, mr utanol/aoet!o vip bred 
[6) A, tobacco mosaio virus-3; 


‘dethreon!: tred’ 
moselo virus-3, re-treated ; C, control progeny ; D n Died 
progeny ; E, threonine 


dilutions. As ahown in Fig. 2, liberation of threonine 
was essentially complete after 90 minutes and 
amounted to 74 pgm. threonine/0 mgm. of virus; 
this corresponds to EU ie can 7 per cent of tho 
threonine content of the virus. In its initial stages 
the liberation of threonine appears to be a zero-order 
reaction with a K value of 2:0 (+ 0-4) x 10^? 

The tobacco mosaic virus nucleoprotein appears to 
have a molecular weight of the order of 50,000,000 © ; 
on this basis it can be calculated that carbory- 
peptidase liberates more than 8,400 residues of 
threonine per mole of tobacco mosaic virus. The origin 
of this threonime is a matter of considerable interest. 
On the assumption that carboxypeptidase attacks 
only those peptide bonds adjacent to free «-COOH 
groups in polypeptide chains, it can be postulated 
that the protein moiety of the virus complex has 
more than 3,400 C-terminal threonine groups. As 
another posibility, one could envisage polythreonine 
components attached in some way to the virus 
molecule so that they are readily accessible for 
stepwise degradation by the enzyme. Beveral tobacco 
mosaic virus preparations, and & og (RR) purified pre- 
paration of the Holmes’s rib strain, have 
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Rate of liberation of from tobacco moaalo 
tidaso 


Fig. 2. threonine 
wvirus-8 by treatment with oarboxypep 


614 


been found to yield similar amounts of threonine (Bee 
table) when treated with carboxypeptidase as 
described above. Other strains of tobacco mosaic 
virus and other viruses are currently under investi- 
fanon In this connexion, & preperation of tomato 
y stunt virus was examined and found to yield 
amall quantities of several different ammo-acids when 
treated with carboxypeptidase under conditions 
similar to those described for tobacco mosaic virus. 
A tobacco mosaic virus tion which had 
been treated with carboxypepti until lberation 
of ita available threonine was complete was found to 
retain full virus infectivity when assayed by the half- 
leaf method. At the same virus concentrations, the 
control and 'dethreoninired' tobacco mosaico virus 
gave 2] and 20 lesions, respectively, aa averages for 
twenty-nine half-leaves. In this respect, the virus 
resembles insulm and lysozyme, for it has been 
shown!" that C-terminal alanine and C-terminal 
leucine, respectively, are apparently not essential for 
the biological activities of these proteins. 


MAXIMUM YIELDS OF THREONINE OPTAINED FROM TOBAOO0 MORAIO 
AND HR VUB PREPARATIONS BY RAACHON WITH OARBOXYPRPTIDASR* 














* Beo text. 
It was of considerable interest to see whether the 


t Beo Fig. 2. 


‘dethreoninized’ virus ted a laboratory- 
produced mutant capable of -rej ction in its 
modified form. To test this lity, two seta of 
young, healthy tobacco plants were inoculated with 
high dilutions of 'dethreoninired' and control virus, 
respectively. The disease symptoms observed on the 
two sete of planta were indistinguishable, and, after 
mxteen days, highly purified preparations of virus 
were obtained from the plants in the usual manner. 
, When these preparations were treated with carbóxy- 
tidase, it was found that threonine was released 
EH cence (Fig. 1, O and D) and that it was 
released in equivalent amounts (see table). Thus it 
appears that about 7 per cent of the threonine of the 
virus can be removed without changing quantitatively 
or qualitatively the host—virus relationship 
This work is being extended and will be published 
in greater detail at a later date. We are grateful to 
Miss Theresa Litwin for the microbiological assay 
resulta and to Ning G. Pon for valuable technical 
assistance. 
1 Knight, C. A. J. Biol. Chem. 171, 294 (1947). = 
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s Lovy, A. L, J. Chom. Soc., 404 (1960). 
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ISOLATION OF PORPHOBILINOGEN 
FROM THE URINE OF A PATIENT 
WITH ACUTE PORPHYRIA 


By R. G, WESTALL 
Medica] Untt, University Vie Hospital Medical School, 
Lon Cid 


HERE is, in the urine of patients suffering from 

acute porphyria, a substance which gives a red 
colour with Ehrlich aldehyde reagent. This com- 
pound, porphobilinogen, 18, 80 far as is known, only 
present m the urine of such cases and has, hitherto, 
never been isolated in the pure state. It has been 
the subject of study by several workers (Walden- 
ström and Vahlquist!, Prunty!, Brockman and Gra 
and Herbert*) since it was originally discovered 


porphobilinogen that it might be a dipyrrylmethane. 
They produced evidence that it was convertible under 
suitable conditions into a ‘uro-type’ porphyrin and/or 
porphobilin, a red t with urobilmoid charac- 
teristics. The view veu MEET inus 15 & precursor 
of uroporphyrin haa been generally acoepted; but 
recently Hawkinson and Watson‘ have disputed this. 
In their view, uroporphyrin arises from an Ehrlch- 
negative substance. 

All investigations, 80 far, have been carried out on 
ee ae ‘concentrates’ of degrees of 

on of the crystalline has 
now A ended the opportunity of making a further 
study of ata properties. 

experiments ahowed that porpho- 
bilmogen was retained on & column con the 
cation-exchange resin ‘Zeo-Karb 215’ and could be 
displaced’ by dilute ammonia. Similarly, it was held 
on the anion-exchange resin ‘Dowex 2’ and could be 
recovered with dilute acetic acid or ammonium 
acetate. By utilixmg these resins and also acetic 
acid-treated alumina (Prunty*), concentration has 
been greatly facilitated, but recoveries have been 
low—pertly due to instability of the compound in 
solution at room temperature and to @ con- 
mderable loas, by degradation, on the ‘Zeo-Karb 215’ 
column. It has been found that porphobilmogen can 
be completely precipitated from urme by mercuric 
acetate and recovered without loss by treatment with 
hydrogen sulphide. Such concentrates are readily 
freed from be Ap bases and ampholytes by 
anion-exchange resin and alumina columns. 

Ina typical preparation, crystalline porphobilinogen 
has been obtained from the urine of a patient (I. MoL.) 
with acute porphyria (admitted to the Metabolic 
Ward of University Co Hospital under Dr. C. E. 
Dent and Dr. E. A. B Pritchard). 20 1. were 
adjusted to pH 4-5 with glacial acetic acid and 
shaken with 400 gm. of telo to remove preformed 
porphyrin. After filtration, warm, saturated, mer- 
curio acetate solution was added in slight excess. 
The precipitate was washed twice with 1 per cent 
w/v mercuric acetate. The mother liquor and washings 
gave no red colour with Ehrlich’s reagent (20 gm. 
p-dimethylammobenzaldehyde in 500 ml. of 36 per 
cent w/v hydrochloric acid and 500 ml. of water). 
The precipitate, suspended in 2 l. of water, was 
sulphide. The filtrate and 
ide were serated and an 
showed fhat the solution 


washings from the sul 
assay carried out whi 


wo, as2a October ll, 1952 


contained 63-5 unite/ml (Vahlquist’) of porpho- 
bilinogen. The solution was then pagsed through a 
system of columns containing the prepared anion- 
exchange resin ‘Dowex 2’. This set was made up of 
three glass tubes of decreasing size connected in 
series with narrow glass tubing (Westall*), When all 
the solution had passed on to the columns, water 
(500 ml.) was applied, and this was followed by 
0.1 M ammonium acetate at a rate not exceeding 
200 mL/hr. Under these conditions, the coloured sub- 
stances, which had been carried down with the 
mercuric acetate precipitation, were firmly held by 
the resin, while the effluent containing porpho- 
bilinogen was practically colourleas. This was col- 
lected in 50-ml. fractions which were assayed (Fig. 1). 
The total recovery was 86,000 unite (80 per cant). 
Paper chromatography of the main fractions revealed 
the presence, besides porphobilinogen, of two unknown 
substances, one giving a bright blue and the other a 
green fluorescence in ultra-violet light. 

The richest fractions were combined, and the 
gs eal pe was again precipitated with mercuric 
acetate. removing mercuric sulphide and 
hydrogen sulphide as before, the solution (300 ml.) 
was applied to an alumina column previously treated 
with ascetic acid (Prunty*) and washed with water. 
The column (diameter 8-5 am.) contained 80 gm. of 
alumina (Savory and Moore, Ltd.) A narrow dark 
band of porphobilm remamed at the top of the 
column, and just below this a yellow band (the green 
fluorescent substance) was observed. The substance 
which gave the blue fluorescence in ultra-violet nd 
pad rrr Kcu ee eee 
ollowing the original solution with several 
tiong e cues e nu dy duis 
before porphobilinogen was detected in the effluent. 
0-1 N ammonia was run on to the column, and 
porphobilinogen was eluted, contaminated only with 
ammonia and ammonium acetate. On adjusting the 
solution to pH 4 with acetic acid, the free base 
crystallized immediately. After standing overnight 
at 0° O., the crystals, which were faintly in 
colour, were filtered, washed thoroughly water 
and dried over phosphorus toxide. The first crop 


by 
which were contaminated by Send) from the s 


band. The final yield was ly 40 per cent 
of that calculated to be t in the original urine. 
Properties of The pinkish-white 


crystals (Fig. 2) iR MADRE id 120-130? C. 
and decomposed with evolution of gas at 175—180? C. 


a` 2 oo 


1,000 units of porpbobilinogen 





Fractions (50 ml. eadh) 
Tig. 1. ee of fractions from 
calumn oe Mar iy OA M amd. MER. 
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"Fig.2. Porphobilinogen orystals, 


gave the following—found : C, 52-75; 

N, 12-08 per cent; C,,H,4N,0, requires 

PEST :02; N, 12-28 per cent. Ap ly 
SA hei (6 “5 per cant) of the total nitrogen was 
liberated as nitrogen by nitrous acid in the Van Slyke 
apparatus, and a similar amount (5:9 per cent) waa 
obtained as free ammonia on distillation in phosphate 
buffer (pH 8-5) at 100° C. No ammonia was obtained, 
however, when the distillation was carried out at 
40° C. 

Porphobilinogen crystals were almost insoluble in 
cold water and in the common organic solvents ; 
they dissolved readily in dilute ammonia and could 
be recrystalhzed by bringing the solution to pH 4 
with acetic acid. The use of sodium or potassium 
hydroxide instead of ammonia and subsequent 
neutralization with hydrochlonc acid or acetic acid 
caused the solution to darken quite rapidly. Using 
Vahlquist's' technique and definition, the crystals 
were assayed at 180 uni . On dry-heating & 
few crystals to 170° C. and dissolving the residue in 
dilute hydrochloric acid, the red fluorescence typical 
of porphyrins was observed under ultra-violet light, 
and paper-chromatographic analysis using lutidine 
(Nicholas and Rimington®) revealed a slow-moving 
spot due to 8carboxyl porphyrm together with 
faster-moving weaker spots probably due to other 


dior ee ee 
ormed a readily ble hy ride which 


Mn dub in due, also Do n2 A oes. 
ohlorio acid, m.p. 105—170? CO. (decom jJ. 
Uroporphyrin formation from . Bolu- 
tions of porphobilmogen in inorganio buffers darkened 
on standing in the light at room temperature with 
the formation of a purplish-red pigment which, on 
reaching a critical solubility, formed a black deposit. 
This material gave the typical band of 
porphobilin and & positive biuret but negative 
Ehrlich aldehyde test ; there was no evidence of any 
trace of uroporphyrin. If, however, atmilar porpho- 
bilmogen solutions were boiled, with or without the 


Mi 
en 
C, 5 


. presence of buffers at any pH between 1 and 8, a 
-proportion of uroporphyrin was formed and was 


identified chromatographically as an 8-carboxyl 
porphyrin. Herbert* maintained that the maximum 
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OONYEREOK OF PORPHOBILIMOGEX TO U: 





TABLS J. 











Bolutiona containing 


202 
hovinge 
at 


100° O. (vol. 2 mL) 












27-8 13-6 14:8 
49:2 24-4 26:8 
634 816 234-8 
70-1 84-6 38:2 
T87 30-0 41-8 
e1-1 30-8 53:8 
48-6 24:1 20-5 
17-1 +85 93 





uroporphyrin yield was obtained by boiling porpho- 
bilinogen solutions in the presence of 0-05-0-2 N 
hydrochloric acid and that the presence of buffer 
salts Jed to lower yields. This yiew has been oon- 


firmed ‘in the t work, except that it would 
appear ‘that slightly grester strength of hydrochloric 
acid (0:3-0.5 required for optimum conversion 
to uroporphyrm (Table 1). 
In an early expermhent, yamg a ‘Dowex 2' resin 

for separating as ariel & number of serial 
fractions con this substance were assayed for 
the colour given by Ehrlich’s reagent and also for 
the uroporphyrm developed by boiling with acetate 
buffer at pH 4-2 for twenty minutes (the optimum 
conditions were then unknown). These results, which 
are presented graphically in Fig. 3, indicated that a 
constant ratio existed between the Ehrlich colour and 
the uroporphyrin yield throughout the fractionation. 
If some substance other than porphobilinogen was 
yielding uroporphyrin, some variation, however slight, 
of this ratio would have been e 


(Consden, Gordan and Martin!*) in amounts as small 
as 0-25 pgm. by spraying with Ehrlich’s reagent. By 
this means it has been possible to assess the urity 
of the various fractions obtained during the isolation 
rooedures. It is also possible to demonstrate the 
ormation of uroporphyrin from porphobilmogen by 
heating the paper stripe for fifteen minutes at 100? C. 
in a vessel containing acetic acid vapour and then 
under ultra-violet light.. This teat, however, 


is not as sensitive as the Ehrlich reagent, and it is- 


necessary to use 3-4 ugm. of porphobilinogen. A 
number of fractions containing porphobilmogen and 
also solutions of the pure substance have been run 
on duplicate paper strips using different solvent 
mixtures. After drying, one strip was sprayed with 
Ehrlich reagent, while the other was heated for 
uroporphyrin development. In all, six different 





10 15 20 25 æ% 


5 

Fraction No. 

3. Comparison of the Hhrilch colour reaction with the yield 
on fractions containing 

of "Dowex # resin by 0-1 N 

Upper carve, porphoiiimogan: jowst curve, uroporphyrin 
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TABLE 2. DEYALOPENKT OY PAPER OHROMATOGBRAMB FOR PORPHO 
BILIKOGEN (HHRIICH'S REAGENT) AND, AFTER HEATING, FOR 
(FLUORESCENCE) 















08 
"iple FERES) 017 
1 
ater 60 ml, | layer 
*Propanol 60 mL 
Ammonia(0 890) 80 mL miscible 0-88 
Tod Sm. } tp. 047 ~ 
Water 20 mL E 
tButanal 40 ml. ~ top 
Aceto acid 10 ml. layer 0-51 
Water 50 mL 
* Hanas and Isherwood, t Partridge, 


solvent mixtures have been used, and in every case 
the position (Ry value) of the Ehrlich-reacting spot 
has comcided with the position of the uroporphyrm 
(Table 2). 

Discussion. While the resulte recorded above con- 
cerning the elementary composition of porpho- 
bilinogen, ita basio properties, reaction with nitrous 
acid and ita conversion to uroporphyrin, eto., when 
taken in conjunction with established facta oon- 
cerning the biosynthesis of protoporphyrin, obviously 
suggest certain structural possibilities, it is felt that 
any present discussion of these would be premature. 
Porphobilinogen, the excretion of which represents 
the main apparent metabolic error of the acute 
porphyria patient, is not necessarily a normal step 
in the biosynthesis of uroporphyrin, and im vitro 
yields of uroporphyrin from it have not, so far, 
exceeded 40 per cent; moreover, some conversion 
also occurs, under the same conditions, to porpho- 
biin, & pigment having urobilmoid rather than 
porphynn characteristics 

A molecular weight cannot yet be assigned to 
porphobilinogen, so the question of ita pyrrolic or 

ipyrryhnethane character must remain open. The 

ce is unstable, and experimental work with it 
presente many difficulties. The investigation is pro- 
oeeding along both chemical and pharmaoological 
lines in collaboration with Prof. C. Kimington and 
Dr. W. D. M. Paton, and a full. account will be 
published in due course. 


I wish to thank Prof. O. Rimington for advice and 
encouragement and for carrying out the Ehrlich and 
uroporphyrin assays. I am also indebted to Mr. J. 
Smiles and Mr. J. Harmer, of the Optical Department 
of the National Institute for Medical Research, for 


the photograph of porphobilinogen. The 

Microanalyses were made by Mr. F. H. Oliver, of the 
Micrcanalytical T of the Organio Chemistry 
Department, Imperial College of Science and Tech- 
nology, London. 
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Motor End-Plate Differences as a Determ- 
ining Factor in the Mode of Action of 
Neuro-Muscular Blocking Substances 


In consequence of the results obtained with 
decamethonium in the cat! and in human beings’, 
we felt justified ın putting forward the thesis that 
decamethonium produced & neuromuscular block in 
mammals only through & persisting depolarization 
of the motor end-plate. But work undertaken with 
other mammalian species (monkeys, dogs, hares) 
during the past few months reveals that decamethon- 
lum can produce in these three a neuromuscular block 
which differs in many ways from the block produced 
by pure depolarization. Thus in these species the 
tetanus is poorly sustained, and antagonizes the 
block, which is also antagonized by anticholin- 
esterases. The white muscles show an acute decreasing 
sensitivity to decamethonium, & second injection of 
a dose which at firat produced almost complete 
paralysis failing to produce any effect. If one records 
simultaneously from & red muscle and & white one‘, a 
transition from a depolarizing type of block to a 
block by competitive inhibition 18 seen. 

Sucemylcholne, & pure depolanxzing substance, 
when used on the cat, gave similar resulta to deos- 
methonium on the monkey and the dog. These 
findings clearly indicate that decamethonium and 
succinylcholine can no longer be described as purely 
depolarizing substances in these species. What, then, 
are they ? Undoubtedly they are not just competitive 
inhibitors, because in the first place they produce 
features of & depo substance, and in the 
second place the muscles of the species under con- 
sideration show an acute decreasing sensitivity to 

, decamethonium and to succinylcholine. Such a 
result is never obtained from a competitive inhibitor 
like d-tubocuranne. The impresmon resulting from 
the study of these facts is that the picture obtained 
in the monkey and the dog is similar to that obtained 
in the cat when an injection of d-tubocurarine is 
interposed between the first and subsequent doses of 
decamethonmm. 

A tentatrve suggestion I should like to put forward 
18 that there may be a dual mode of action of deca- 
methonium and succinylcholine upon the muscles 
of these animals. It seems possible that, while the 
molecules at first adhere ın the specific way necessary 
to produce a depolarization at the end-plate, their 
grip eventually changes, with the result that from 

epolarizing substances they become competitive 
inhibitors. 

This idea is strengthened by two other observations. 
A higher member of the same series as decamothon- 
1um, tridecamethonium, produces in the cat a aimilar 
picture to that produced by decamethonium in the 
monkey and in the dog. This shows that if the 
polymethylene chain is lengthened, the molecule loses 
the speciflo property required to produce a neuro- 
muscular block by pure depolarization even in the 
cat. The other obesa lioa relates to the action of 
| these substances on avian muscle’. In birds, d-tubo- 

curarme produces the usual paralysis, whereas 

decamethonium and succinyleholine produce & pure 
' contracture characterized by extension of the limbs 
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and retraction of the head’. If the dose is small, 
recovery is abrupt; if large, the animal dies in con- 
tracture and never exhibits paralysis. But when an 
injection of tridecamethonium is given, & completely 
different picture ıs produced. First contracturo 
appears ; but slowly, while the legs are still extended, 
the head drops forward in paralysis and finally tho 
paralysis extends to involve the muscles of the leg 
80 that the whole animal becomes flaccid. In the bird, 
as in the monkey, we start with a decamethonium 
‘picture and finish with a d-tubocurarine one. 

Hitherto it has generally been assumed that results 
obtained from experimenta upon one mammal could 
safely be regarded as typical for mammals in general. 
It is now clear that resulta obtained from the muscle 
of any one mammalian species are valid only for 
this species, and perhaps for the particular muscle 
upon which the experiment was made. 

These findings seam to provide an explanation for 
the varying sensitivity of different species to deca- 
methonium. In species where depolarization is the 
only mode of action of decamethonium, sensitivity 
is great. But mmmediately the dual mode of action 
comes into play, the muscle becomes more rosistant 
to decamethonium, most probably because these two 
modes of action are antagonistic. 

The variations of the cat, monkey and dog musclos 

in response to substances like decamethonium and 
succinylcholine show that there must be distinct 
phymeal differences between the muscle membranes 
of these mammalian species, in spite of the similanty 
of their reaction to acetylcholine— a fact revealed so 
far only by such pharmacological analyses. These 
normally occurring differences m certain species may 
appear as pathological changes in the muscles of any 
one species. Taking into consideration resulta obtained 
by Churchill-Davidson and Richardson (see succeed- 
ing communication), we may reasonably conclude 
that the myasthenic syndrome is due to changes 
developing at the motor end-plates of these subjects ; 
these changes make them react to their own acetyl- 
choline as if acetylcholine were & competitive blocking 
substance. 

ELEANOR J. ZAIMIS 
Department of Pharmaoology, 
School of Pharmacy, 
University of London. 
Sept. 9. 
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THE exact mechanism responsible for the muscle 
weakness and rapid fatigue characteristic of myas- 
thenia gravis remains unknown, although ıt has 
long been recognized to be associated with a failure 
of neuromuscular transmisamon. ‘I'hree main factors 
have been suggested as the possible cause of this 
neuromuscular block: firat, & reduction in the amount 
of acetylcholine liberated at the myoneural junction ; 
secondly, an excessive rate of its destruction due to 
increased esterase activity; and thirdly, the preven- 
tion of its depolarizing action on the motor end-platc 
by & curare-like substance. 

There is no adequate evidence to indicato an 
abnormality in the production or destruction of 
acetylcholine in myasthenia, and one could not 
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explain on such & basis the properties of the neuro- 
muscular block found in this condition. This block 
exhibite the Bree ice of one due to competitive 
inhibituon in t ıt is greater at high rates of neuro- 
muscular stimulation and reversed by substances 
having only an antagonism for competitive block in 
common; for example, neostigmine, tetraethyl- 
pyrophosphate, adrenaline and „potassium salts. 
Direct evidence for the presence of a curare-like sub- 
stance is based on the clann of Wilson and Stoner! 
to have detected it in blood samples obtained from 
myasthenio patients. Their claim, however, remains 
unconfirmed. 


Recent investigations into the action of decameth- 
onium salta on volun muscles indicate that 
another mechaniam must considered as & factor 
in this abnormal neuromuscular transmission of 
myasthenics. In normal human muscles decamethon- 
ium (0.10) haa been shown to produce neuromuscular 
block by depolarization’, as it does in certain 
other species; for example, the oet*^*. Electro- 
myographic recordmgs taken from normal human 
muscles show that the characteristic features of such 
a decamethonium block are that it is potentiated by 
ants-cholinesterase substances; twitch and tetanus 
are equally well sustained ; & steady but progressive 
fall in the height of the action potential follows the 
administration of the drug, and finally, muscle 
twitches and tightness are a marked feature, especially 
in the jaw and calf muscles. 

The muscles of myasthenic patients, however, show 
a very different response. We have previously 
demonstrated that they exhibit a diminished sensit- 
ivity to the neuromuscular blocking action of deca- 
methonium which is most marked ın those muscles 
showing little clinical weakness‘. We have now 
carried out further investigations mto the neuro- 
muscular block that can be induced in the clinically 
weak muscles of myasthenic patients by decamethon- 
ium and have observed that it differs radically from 
that induced in the muscles of normal subjects under 
identical conditions. The block in myasthenic muscle 
is rapidly and completely reversed by anti-cholin- 
esterase substances ;. tetanic rates of stumulation are 
not Bo well sustained as twitch; there is often a 
marked and prolonged rise in the height of the action 
potential following decamethonium, and muscle 


twitching and tightness are absent in this group of ' 


subjects. These changes in the mode of response of 
myasthenic muscle to decamethonrum can only be 
explained by the production of a neuromuscular block 
due to competitive inhibition by this compound. 
They are in contrast to the depolarizing block induced 
by decamethonium m no subjectd. 

The conceptaon of decamethonium acting as & 
competitive inhibitor in m ia could be 
accounted for in two ways: , by an alteration 
in the composition of the drug, and secondly by a 
change m the mode of response of the receptor— 
the motor end-plate. Biological assays of the urine 
of our myasthenic patiente and normal control sub- 
jects show that in both groups the deca&methonrum 


18 excreted at identical rates and unchanged. It must 


be concluded, therefore, that 1n cases of myasthenia 
gravis the ity of the motor end-plate for deca- 
methonium so that its thre&hold is raised 
for this compound and & block characteristic of 
competitive inhibition results. 

A dual mode of action of decamethonium is 
suggested by Zaimis in the preceding communication. 
Her observation that tridecamethonium, decamethon- 


NATURE 


October 1l, 1952 VoL. 170 


ium and succinylcholine exhibit this dual action in 
different species and, indeed, in different muscles of 
the same species, leads us to suggest that acetyl- 
choline—a depolarizing substance for all normal 
musele— may under certain conditions exhibit this 
dual mode of action. When it does so in the human 
species, the result is the weakness and fatigue ahar- 
acteristic of myasthenia gravis. 

We believe that the uction of competitive 
inhibition of neurom tranmmisgion by deca- 
methonium and acetylcholine in myasthenia oen 
result from changes in the motor end-plates. This 
hypothesis would explain our resulta and all the 
features of the disease, including notably the involve- 
ment of isolated muscles. 


X H. C. CEUBORLL-DAVID8ON 
A. T. RIOHARDSON = 


Bt. Thomas’s Hospital, 


London, 8.E.1. 
Sept. 9 
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An Antifungal Polypeptide produced by 
Bacillus subtilis 


Dorma work on cultures of Pentotlium roqueforis, 
& conteminant was isolated which caused pronounced 
inhibition of the growth of that mould. The oon- 
taminant, when purifled and characternzed according 
to Bergey!, proved to be Baotlhus subtilws. 

The isolate, when grown in shallow broth cultures 
on the medium used in the production of myoo- 
subtil, produced active solutions. Activjty was 
determined according to the procedure described by 
Turner-üraff!, with P. roqueforts as test organism. 
The optimum tem was 25°-30° C., and maxi- 
mum yield was obtained in four to six days. The 
cell-free fluid was active up to a 1: 10 dilution. 

The following procedure was developed for the 
preparation of the inhibitor. The cell-free fluid from 
cultures grown as described above was extracted with’ 
half its volume of n-butanol. The butanol layer 
was separated and vacuum-distilled at 60°—70° C. 
A viscous brown residue was obtained which was 
taken up in water and treated with hydrochloric 
acid until there was no further precipitation. The 
preciprtate was separated and dissolved in a mmimum 
amount of sodium hydroxide. ‘he solution was 
diluted with water and reprecipitated with hydro- 
ehlorio acid. The precipitate was rinsed with water 
and dissolved in & small volume of ethanol. The 
solution was then treated with an excess of ethyl 
ether, and a voluminous white-to-brown pue 
was obtained. Further purification was acoompli 
by repetition of the above aloohol ether procedure. 
The ether precipitate was filtered and dried at 
105? C. to & yellow-brown substance. 

The inhibitor ved to be a non-dialysable heet- 
stable polypeptide. It gave positive biuret and 
xanthoproteio reactions. The Molisch test was nega- 
tive. nitrogen content of the dried product 
was 11—11-5 per cant. 

A singlo counter-current distribution run with 
25 tubes, in the system M/10 phosphate buffer pH 8-7 
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and n-butanol, indicated that the peptide was homo- 
geneous. Ib 18 an acid polypeptide with a pK of about 
5-5 and an equivalent weight of approximately 1,000 
when titrated with sodium hydroxide. The poly- 
peptide is insoluble in distilled water, soluble above 
pH 6. It dissolves without difficulty in methanol, 
ethanol and n-butanol. 

Paper-partition chromatography of an aud 
hydrolysate with a phenol — water system using the 
capillary ascent method of Wilhams and Kirby‘ 
showed the presence of seven amino-acids. Glutamic 
acid predominated. The other amino-acids identifled 
were aspartic acid, serine, alanme, valine, leucine and 
phenylalanine. 

The antibiotic spectrum of this compound is now 
being investigated. Results obtained so far indicate 
that it is active agamst Penicillium roqueforts at 
conoentrations of 0-05-0-1 mgm./ml., and against 
Aspergillus niger at 0-2 mgm./ml. At these concentra- 
tions, thero was no effect on Staphylococcus aureus, 
Klebsiella pneumonia, Escherichia coli, Streptococcus 
fascalis and Streptococcus lactts. 

The inhibitor ıs therefore mainly antifungal. A 
comparison of its properties with those of the other 
two known antifungal polypeptides produced by 
B. subislis, mycosubtilin? and fingiatatin', shows it 
to be different. 

A more detailed report of this work will be pub- 
lished elsewhere. 


J. BABAD 

A. PINSKY 

R. TURNER-GRAFF 
N. SHARON 


Dary Research Laboratory, 
Agricultural Research Station, 
Hehovoth, Israel. 
March 8. 
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Lipoid Solubility as a Factor in the 
Toxicity of Contact Insecticides 


ConTACT insecticides as & class are lipoid-soluble, 
and ib is reasonable to surmise that the first step in 
their uptake or pick-up by the imsect might be 
generally their diesolution in the epicuticular waxea. 
All the same, experimental evidence of this phen- 
omenon does not seem to exist, and relative solubility 
of insecticidal chemicals in cuticular waxes of insects 
has not been studied so far as known to us. Hecently, 
it has been possible to develop & fairly handy tech- 
nique for such studies and to collect thereby some 
experimental evidence of the existence of correla- 


_tion between lipoid solubility and insecticidal 


action. 

Lipoid solubility. Cuticular waxes were extracted 
from the larval exuvis of two species of insects, 
namely, Euproctts lunaia Wlk. (Lymantridw, Lepid- 
optera) and Trogoderma granaria Everts. (Dermes- 
tides, Coleoptera), which had been found in earher 
experimenta to show very wide differences in their 
susceptibility to suspensions of DDT crystals. The 
extract from E. lunata formed 2:06 per cent of dry 
weight of the exuvis and was a grease-liko wax with 


a deep yellowish-green colour and & melting point 
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DDT crystals: slide, and (5) on film of E u war 
DEN ot RE in bering their shape, dwindling 
tn sire. The respeotrve enlargements of (e) and (5) oro not tho same 


range of 47-54° C. That from T. granaria formed 
3.93 per cent of the dry weight of the exuvie and 
was hard brittle war, light yellow in colour and with 
a melting point range ot 77-83? C. Both were readily 
soluble in eold chloroform, benzene &nd xylol, &nd 
were sparingly soluble in alcohol and acetone. in 
order to study the solubility of DDT in these extracta. 
they were dissolved separately in chloroform, giving 
a 0-05 per cent separate solution of each. Then 1 o.c, 
of this solution was spread uniformly on a glass 
cover slip (2:26 cm. square) and the chloroform 
allowed to evaporate, leaving & more-or-less uniform 
wax film on the cover slip. Taking tho relative 
denaty of insect waxes as 0:96 Heins 1 tho approx- 
imate thickness of this wax was about lOg. 
The films thus made from the two cuticular extracts 
were uniformly sprayed under a spraying tower with 
& suspension of DDT arystals (8 x 32u in &izo), in 
acetone — water medium, and examined under the 
microscope. Particular areas on tho film wero 
marked out, and the fate of the DDT crystals in 
those areas observed at very short intervals. It was 
observed that: (a) as soon as the crystals sottled on 
the wax films they started sinking into the war; 
this process was very rapid in the case of Huproctis 
wax, the crystals being completely covered by wax 
in about one minute, whereas the same process took 
15-80 minutes in the case of Trogoderma wax; 
(b) DDT oryatala started showing si of dissolution 
(Bee accompanying illustration) wi five minutes 
and completely disappeared in 30-45 min. on 
Huproctis wax, whereas very few crystals showed any 
sign of dissolution on Z'rogoderma wax during the 
corresponding period ; (o) a few orystals which were 
left undissolved on Euproctis wax were found on close 
examination to be enveloped in & film of water which 
obviously hindered their dissolution. No such reason 
could be adduced for DDT crystals not dissolving on 
Trogoderma wax. 

Relatwe susceptibikty. Correlated with the differ- 
enoe in the relative solubility of DDT in the cuticular 
extracts of the two species, there was a great differ- 
ence in their relative susceptibility to suspensions of 
DDT crystals as shown in the accompanying 
table. 

When sprayed grubs of the resistant species T'. 
granaria were observed under the high power of & 
binocular mieroeoope, the DDT crystals could be 
easily detected even after a week with their outline 
more or less intact on the insect body, indicating 
that the DDT orystals were not being absorbed 
quickly. 
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8, DDT orystals 2 x 10—12 x in size; Mi Mhe erie eee T0 
B, mms, 8 x 30-514; O, same, of nearly coloidal 


ee This fllm technique also 
e it possible to have some idea about the effect 
of temperature on the solubility of DDT crystals in 
these waxes. Films with DDT on them were 
kept at 32° O. and in a refrigerator (10-16? C.). It 
was found in the case of Éuproos wax that all the 
crystals were dissolved within one hour at 82? O., but 
only a very gmall number did so even m 24 hours 
at 10-15°C. The on Trogoderma wax 
ahowed only slight change at both these temperatures. 
B. PRADHAN 
M. R. G. K. Nate 
à 8. KRISHNASWAMI 
Division of Entomology, 
Indian Agricultural Research Institute, 
New Delhi. 


July 4. 
1 Lewkowltech, 


J., and NE H. "Ohemioal Technology 
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Oxidative Degradation of Testosterone by 
Adaptive Enzymes ' 
Taa study of steroid synthesis by micro-organisms 
and certain oxidations and reductions of reactive 
ups at positions 3 and 17 of the steroid skeleton 
vp been previously reported!. Turfitt! has studied 
more extensive degradations of cholesterol by 
bacteria and has isolated products in which the side- 
chain has been removed and ring A opened. We 
should like to report the application of adaptive 
bacterial enzymes to the study of the oxidative 
d tion of steroid hormones. 
unidentified, Gram-negative, flagellated bacillus 
(probably a non-fluorescent Pseudomonas), which oan 
"utilize 


testosterone as ite sole source of carbon, has: 


been isolated from the soil by enrichrnent cultures. 
Colonies growing on agar plates in which testosterone 
hag been finely dispersed produce extensive sones of 
‘clearing’ at some distance from their margins (Fig. 1). 
When testosterone is the only source of organic 
carbon in the medium, relatively poor growth of this 
micro-organiam 1s obtained. We have grown cells 
as a routine in well-aerated liquid cultures at 80? O. 
in a medium containing 2:5 mgm. per ml. of finely 
' dispersed testosterone and 2-5 mgm. per ml. water- 
soluble yeast-extract, in addition to ammonium 
‘sulphate and requisite mineral salte (magnesium 

hate, sodium chloride and i mono- and 
di-hydrogen phosphate) Washed oell suspensions 
. ‘of organiams grown in this manner carry out vigorous 
and extensive oxidstions of testosterone. These 
oxidations may be conveniently studied manometric- 
‘ally with 1-24.M of steroid suspended in 0-08 M 
phogphate buffer pH 7:2 at 30° C. in air. Under 
such conditions, the activity of oxidation may vary 
in different preparations from’Q = 60-200 ul. oxygen/ 
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1. Oolonles growing finely dupersed 
Ex atonterons, nao phat and: Pr asl 


mgm. dry  weight/hr. whereas the endogenous 
respiration amounts to 20-25 per cent of this. The 
total oxygen consumption is proportional to the 
quantity of testosterone added, and usually amounts 
to 40-60 cent of the theoretical amount for com- 
plete oxidation to carbon dioxide and water. In the 
presence of critical concentrations of 2,4-dinitro- 
phenol, the total oxygen consumption may approx- 
imate to the theoretical for complete oxidation. 

The enzymes involved in these oxidations are 
adaptive, as the organiam grown on yeast extract 
alone will not immediately oxidize- testosterone. 
Washed cells grown on yeast extract, when placed 
in Warburg veemele in phosphate buffer at pH 7-2 
and 30? C. in air, will, in the absence of an exogenous 
nitrogen source, became adapted to oxidize testo- 
sterone after & period of 8-10 hr. The speciflo 
activities obtai during in vitro adaptation are 
considerably lower (Q= 5-10 ul. oxygen/mgm. dry 
weight/hr.) than those achieved by growing the 
organiam in the presence of the steroid. 


oxidize & series related 19-carbon steroids, such 
as &ndrogt-4-ene-8,17-dione, androstene-3,17-dione, 
17-epitestosterone, dehydroepiandrosterone, epiandro- 
sterone, and dehydroandroeterone. The pregenoe of 
a midechain at carbon 17, for example, methyl- 
testosterone, prechides oxidation. Natural 1 
such as œstrone and cstradiol, as.well as synthetic 
cestrogens, such as btsdehydrodoisynolic acid methyl 
ether and diethylstilbowstrol, are not attacked by this 
mucro-o i cortical steroids (oom- 


rganism. 
.pound EH, compound F and deoxyoorticoeterone) are 


likewise resistant to oxidation. 

The terminal oxidative pathway appears to be by 
way of the tricarboxylic acid cycle, as the oxidation 
of testosterone is inhibited by tricarboxylic acid 
enzyme inhibitors (malonate and fluoroacetate), and 
certain of the cycle enzymes (teocitrio dehydrogenase 


and fumarase) have been demonstrated in cell-free 


extracts of the organism. 

Cell-free extracta prepared from washed testo- 
sterone-adapted cells by grinding with alumina’ will 
carry out initial oxidation step of testosterone, 
whereas extracts of unadapted cella grown on yeast 
fail to do so. The adapted extracta contam a di- 
phosphopyridine nucleotide - specific enzyme which 
will oxidize testosterone and dehydroepiandroeterone. 
This enzyme is distinct from ethanol dehydrogenase. 
The steroid oxidations can be studied spectro- 
photometrically by measuring the appearance of 


' 
' 
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Stas" O and pil 8 4 and 9-b. Optical density 
! corrected for endogenous reduchi of the nucieoti ay 15 per 
|. cant of total). 8 : Phosphate buffer 0-03 Mf, 0 05 mL enzyme, 
| 0-1 ml di p nucleotide (0 34. uA), 2-0 mL aqueous 
| testosterone ( . Total volume 3 ml Reaction started by 
\ adding the nucleotide 


" reduced diphosphopyridine nucleotide at 340 my 
(Fig. 2). 
\ı The rate and equilibrium are markedly sensitive 
to pH, the rate being greater at pH 9-5 than at lower 
1 pH, and the equilibrium shifte in favour of the com- 
|! plete oxidation of tegtoaterone as the pH of the 
:reaotion medium increases. The product of testo- 
‘ gterone oxidation has been isolated by paper chrom- 
atography (usmg formamide-impregnated paper and 


ilg moving phase consisting of a mixture of equal 


| parte of hexane and benzene) and behaves chromato- 
graphically lke androst-4-ene-3,17-dione. 

| A few micrograms of testosterone can be detected 
by m the reduction of diphosphopyridine 
nucleotide with the aid of this enzyme extract, and 
| fractionation of the latter 1s being undertaken in the 
(hope of sevolepine a sensitive, specific assay for 
testosterone and related steroids. Full experimental 
(details will be given m a future publication. 

This work waa supported by granta from the 
American Cancer Society, recommended by the 
"National Research Council Committee on Growth 





. We are indebted to Chemical Specialties, 
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‘steroids. 
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Enzymes of Vibrio cholerse 


BunNET'8 discovery! of an epithelrum-deequamatmg 
enzyme in V. choleres filtrates has opened up & new 
lne of approach in the investigation of the patho- 
genesis of cholera. 

Using pure collagen prepared by the method of 
‘Highberger* from buffalo tendo Achillis, we have 
been able to demonstrate, in culture filtrates of 
V. choleros, a collagenase with an optimum pH of 8:0. 
This enzyme could not be detected in culture filtrates 
of B. colt. The method employed for this study was 
as follows. 4-ml. quantities of & Seitz filtrate of an 
18-20-hr. culture in 1 per cent nutrient agar of 
V. cholere (Inaba), after being adjusted to pH's 
ranging from 4 to 9 and made up to the same total 
volume of 6:4 ml. with distilled water, were treated 
with 0-2 gm. each of the collagen preparation and 
incubated for 48 hr. at 37°C. <A boiled cholera 
filtrate — collagen control was also run in parallel. At 
the end of the incubation period, the undigested 
collagen was separated off and samples from the 
clear solution were taken out in duplicate for nitrogen 
analysis by mucro-Kjeldahl method. The average 
nitrogen content in mgm. per ml. of the solution of 
closely agreeing duplicates is given in the accom- 
panying table. 


















Inerogso 1n ni 
Kature of Mere per | ml of frosh filtrnte 
filtrate PH incubates over 
supernatant oontrol 
M 40 0 66 0-0 
50 0 814 0-154 
F. cholera, type 60 0-941 0 281 
Inaba 70 0-947 0 287 
80 0-061 0:301 
4 90 0-918 0 258 
Bolled V. cholera 
filtrate (control) Ad ) cr er 
7 i 
Booi Mirate 80 0 905 —0 015 
B. 70 0 959 
filtrate (control) 8-0 101 








The increase in the dissolved nitrogen of the 
collagen—cholere-filtrate inoubates over that of the 
control, with a maxmnum at pH 8:0, shows the 
presence of a collagenase in V. cholera. This enzyme 
is capable of acting over & wide range, optimum 
effect being at pH 8-0. 

Further work on vibrio is m progress. 
The evidence collected so far shows that collagenaso 
is alao present to some extent in culture filtrates of 
vibrios of non-choleragenio origm. Details of these 
investigations will be published shortly. 

: E. K. NARAYANAN 
P. 8. MENON 
Central Reeearch Institute, 
Kasauli. Feb. 26. 
VUE TOM and. Bione, J. D, Aus. J. Exp. Biol, and Med. Sor, 
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1 Highberger, J. H , J. Aser. Leather Chem Assoc., 81, 93 (1980) 


Chromatographic Isolation and Estimation 
of the Natural CEstrogens from Tissue 


Tau separate isolation and estimation of the three 
cwirogens m tissue at present entails the use of 4 
large amount of material, with a separation by 
partition in solvents which is by no means perfect. 
The resulting product ia very impure and has to be 
assayed biologically rather than chemically. Various 
chromatographic and other techniques have been 
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tried'to find a method of purification and separation™?, 
all of which for various reasons were found to be 
unsatisfactory for tissue extracts. 

To avoid streaking, and to give reproducible Rr 
values for the cestrogens when run on paper chromato- 
grams in the presence of the large amount of greasy 
mmpurrity found in tissue extracta, it has been found. 
essential to use an elevated temperature under the 
carefully controlled conditions recently described 
by Bush‘ for adrenal steroids. On this basis, and 
utilizing a new spotting technique, a method haa been 
evolved for complete isolation and estimatian. 

Fresh human placenta has been used for these 
experiments, and extracta of up to 200 gm. were 
taken for a single run. ‘lhe tissue was minced and 
extracted in & Soxhlet apparatus with methanol, 
which was removed in vacuo; the remaining sludge 
was extracted with ether. ‘Where a hydrolysate was 
required, this was obtained by refluxing with 1:5 N 
hydrochloric acid and subsequent extraction with 
ether. The ether was washed with 9 per cent sodium 
bicarbonate, removed $n vacuo, and the residue taken 


up in benzene. At this stage œstrıol was separated’ 


from cstrone and cstradiol by thorough extraction 
of the benzene with water. The water was extracted 
with ether, and one volume of carbon tetrachloride 
added to 18 volumes of ether, which was then ex- 
tracted with N mgodrum h The 
hydroxide was brought to pH 9 with sulphuric amd? 
and extracted with ether, which was evaporated to 
give the oestriol fraction. The wstrone and cstradiol 
fraction was obtained by extraction of the benzene 
with N sodium hydroxide and subsequent treatment 
as for the cestrio] fraction. 

The final extracta dissolved m ethanol were placed 
on strips, 5 in. by 18 in., of Whatman 541 filter paper, 
the ethanol being evaporated by a stream of air 
aegis under the paper. (For quantitative work 

jud a aps must be extracted with methanol in a 

et apparatus for several houra to ramove 
impurities soluble in methanol.) The chromatograms 
were run overnight (16 hr.) by the deeoendmg 
technique in glass tanks in & uniformly heated cabinet 
containing an efficient fan, at 32? +0:5°C. The 
precautions described by Bush‘ regarding saturation 
of the atmosphere in the tanks must be taken. 
Equilibration is complete after 1-1} hr. 

The mobile phase for cestrone and castradiol waa 
made from 1,000 ml. petrol ether (b.p. 100-120° C.), 
the stationary phase being methanol (1,000 ml.). For 
cestriol these were, respectively, benzene (1,000ml.) and 
a mixture of methanol (500 ml.) with water (500 ml.). 

The œstrogens were shown up as blue spots 
(minimum detectable, 0-5 pgm./aq.cm.) by spraying 
the paper with Folin and Ciocalteu's t* freahly 
diluted with five volumes of water, and ing in & 
tank, the bottom of which was covered with 0-88 
ammonia solution, until the spots reached maximum 
intensity (about 5 min.). The papers were dried 
at room temperature to give permanently stable 
chromatograms. 

The ens in the tissue extract are shown 
as sharply defined spots with no streaking after a 
16-hr. run. The spote are well distributed over the 
paper, and the Ry values in the respective 
are œstrone 0-2, castradiol 0-07 and œstriol 0-18. 

Quantitative removal of the cestrogens from the 
paper was achieved by hanging the paper containing 
the spot at the base of & condenser, and refluxing 
with methanol for 15 min. In this case, the spots 
have to be found by running the extracts parallel 
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with pure standards, and spraying only the standard 
strips Bo formed. ‘Lhe identity of the substances 
removed was proved by their absorption 
spectrum, coupling with azo dye! and bio-aasay. The 
amounte of castrogens present have been determined 
by fluormetry, bio-assay and absorption spectro- 
photometry, with good correlation of results. From 


“100 gm. of hydrolysed placental tissue, 3 ugm. ceetronoe, 


l pgm. estradiol and 10 ugm. cestriol were obtained. 
Provisional recovery experiments, ‘the 
action of the hydrolysis, give resulta for the respective 
catrogens of 80, 40 and 60 per cent. Most of this 
loas may probably be accounted for by trouble with 
emulsions, and fatty impurities disturbing the distri- 
bution coefficients. This ıs being inv: ted. 

These agree with those obtained by Huffman 
o alt, who worked with more than 400 kgm. of 
placenta. The small amount of material 
for the above method (minmum 60 gm.), and the 
comparatively short tme taken for complete purifica- 
tion and chemical estimation, ahould now facilitate 
work in the fleld of estrogen metabolism. 

I would like to thank Dr. R. E. Davies for his 
help, also Prof. H. A. Krebs and Dr. C. G. Pame for 
interest and enoouragement. ; 

" F. L. Mrroag5ErLn 
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Transplantation of Mouse Sarcoma with 
Small Numbers of Single Cells 


ALTHOUGH transplantation of leukæmia bas been 
secured by the intravenous moculation of a single 
leuksamio oell!, transplantation of a solid tumour by 
a single malignant cell has not, ao far as 1a known, 
been demonstrated. The fact that a leuksemio coll 
can normally exist as an isolated viable cell in & 
fluid environment is & special feature which has left 
open the possibility that amgle cells of a solid tumour 
may not so well survive the manipulations required 
for transplantation. 

Single-cell suspensions of æ spindle-cell sarcoma 
which arose in this laboratory in a transplantable 
mammary carcinoma of O3H mice have been pre- 
pared by prolonged sedimentation under gravity df 
tumour mmoe suspended in Tyrode solution con- 
taining 0-5 per cent gelatine. It has been found that 
between 80 and 90 per cent of the cells in such mus- 
pensions can be presumed to be non-viable, as in- 
dicated by diffusion of trypan blue into the nuclei? 
and by other evidence of degeneration apparent m 
phase-contrast microscopy. In recording the oell 
density of & suspension, therefore, account is taken 
only of the cells of which the nuclei fail to take up 
dye in the presence of 0'2 per cent trypan blue. 
O0-I-ml. volumes of serial dilutions of & single-cell 
suspension were inoculated subcutaneously into O8H 
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Calculated Number | Positive 
Dilution | number of calls | Number of of 

fastor in Inooulum tions | tumours | (per oent) 
100 1,200 12 10 88 
300 400 12 10 83 
900 183 12 10 83 
2,700 44 12 7 58 
8,100 15 12 4 33 
24,300 5 12 4 33 





mice of between two and four months of age. The 
accompanying table shows the percentage of inocula, 
containing various numbers of viable cells, which 
gave mse to progresavely growing tumours within 
the 40-day period of observation. The cell numbers 
givon in the table are calculated from the viable cell 
density m the original suspension and the dilution 
factor. 

From the table it will be seen that tumours arose 
from one-third of the mocule containing a calculated 
number of five calls. When the percentage of tumours 
arising from the various cell doses ia calculated from 
the accumulated resulta according to the method of 
Reed and Muench’, and plotted against the logarithm 
of the numbers of cellas m the inocula, a sigmoid 
curve 18 obtained which approaches zero for both 
ordinate and abscissa. The number of cells required 
to give 50 per cent of positive inocula, read from 
the graph, is 14. 

The technical error most likely to result in gross 
under-eatim&tion of the number of cella in the most 
dilute moculs 13 contamination by cell clumps. This 
possibility is considered to be ruled out by the 
observations that (1) the viable cellas showed no 
tendency to clump even in the most dense sus- 
pensions, and (2) no cell clumps could be geen in a 
volume of the undiluted suspension which contained 
12,000 viable single cells. Other technical considera- 
tions, such aa the possibility that a proportion of the 
cells not takang up trypan blue may nevertheless not 
be viable, and that some cells may be lost or damaged 
in the course of inoculation, make ıt probable that 
leas than five cells was in some cases responsible for 
starting & fresh tumour. Bince the volume of the 
inocula was 0-1 ml., it must be presumed that the 
single cells in the most dilute inocula were deposited 
in the tissues at some distance from one another. 
Assuming that such cells have no influence on one 
another, it must be concluded that fresh tumours 
arose from single isolated cells. 

The neceasity of absolute criteria for the exclusion 
of cells from the inoculum in experumenta intended 
to demonstrate cell-free transmission of tumours i$ 
made clear when it is realized that, as implied by 
tho results here reported, & tumour can result from 
the inoculation of 10-* c.mm. of tumour tissue. 

Bimilar experiments to the abeve have shown that 
about 2,000 viable cella of sarcoma 37 are required 
to give 50 per cent of positive inocula in a colony 
of mice uniformly susceptible to maasive grafte. No 
successful lantations have resulted from the 
inoeul&tion of single-cell suspensions of transplant- 
able 08H mammary carcinoma into C3H mice. 

A more detailed report of these investigations will 
be published elsewhere in due course. 

EH. B. HxwrrT 
Westminster School of Medicine, 
Horseferry Road, 
London, 5.W.1. April 0. 
1 Furth, J., and Kahn, M. C , Amer. J. Cancer, 31, 276 (1037). 
*Pappenhetner, A AL, J. Exp. Aled, 25, 033 (1017). 
* Reed, J. J., and Muench, H., Amer. J. Hyg., 27, 403 (1938). 


NATURE 


623 


Possible Identity of ‘Lactobacillin’ with 
Hydrogen Peroxide produced by Lactobacilli 


STRAINS of lactobacilli wore recently wolated fiom 
Gruyère cheese which gave zones of inhibition against 
Staphylococous aureus 20-30 mm. in diameter. "hus 
inhibition appeared to be antibiotic ın naturo, por- 
hape similar to that described by Grossowics, Kaplan 
and Schneerson}, and the active prmoiple was called 
‘lactobacillin’*. The tests were done on agar bufforod 
to pH 7-0 with 1 per cent phosphates to avoid false 
positive effecta due to lactic acid’. Rittor has 
described similar experiments’. His strains were 
isolated in Switzerland from Emmentbal choeso and 
through his kindness they were inoludod in this 
investigation. Most of our cultures havo now been 
identrfled serologically by Dr. M. E. Sharpo as 
Lactobactllus lactis. 

It was known from previous expericnce that 
inhibition observed on agar media needs to bo con- 
firmed by dilution assay, because toxic metabolic 
by-products are less likely to interfere with this type 
ot assay’. The laotobaoili, which woro initially 
cultured in milk, were therefore ‘trained to grow 1n & 
peptone-glucoee medium supplemented with “l'weon 
80’ and malt extract. These culture fluids could not 
be sterilized without los of activity, so that a dilution 
assay against Staph. aureus was devised by culturing 
the teat o iam m plain nutrient broth in which 
the lactobacilli failed to grow’. Average titres of 
1/1,280 were obtained in these assays, and in similar 
assays against Ol. butyricum titres of 1/100 were 
frequently obtained. 

Hydrogen peroxide was not at first suspected. Tho 
culture fluids which were obtained in the malt 
extract medium were tested for the presence of 
hydrogen peroxide by a modification of tho method 
of Main and Shinn*. In our hands, this mothod 
detected as little as 0-0002 per cant hydrogen por- 
oxide (2-2 pgm./ml.). The sensitivity of Staph. 
aureus to hydrogen peroxide was given as 10 ygm. ml. 
by Coulthard e£ al.?; our test organism was slightly 
more susceptible, being inhibited by 4 ugm./ml. 
Moreover, when the assays were done in freshly 
boiled media and each tube was placed under a seal 
of alkaline pyrogallol, titres of about 1/640 were still 
obtained. 

Two strains were then solecied for further work in 
an endeavour to obtain tho inhibitory substance froo 
from oells. A wide range of organic and inorganic 
solvente at different pH's was used, but without 
success. Later, we attempted by physical and obom- 
1cal means to disrupt the cells. Microscopic examina- 
tion showed this to be very difficult; but whenevor 
some measure of success was obtained tlic a&nti- 
biotac activity was lost. It then became clear that 
the activity was always associated with living, 
though not necessarily multiplying, cells. In an 
experiment designed to check this point, the number 
of viable organisms was progressively decreased by 
alternate freezing and thawing at decreasing tem- 
peratures (refrigeration, solid carbon dioxide and 
liquid air). A parallel decrease in the ansay titres 
was observed. It thus appeared that the cells pro- 
duoed the inhibitory substance, possibly hydrogen 
peroxide, during the assay. 

Catalase prepared from Micrococcus lysodstkticus 
by the method of Herbert and Pinset* and @ com- 
mercial pig liver preparation both aboliahed tho anti- 
biotio effect when 0-001 per cent was included in & 
dilution assay. However, catalase mactivated by 
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adjusting to pH 2-5 and incu at 42°C. for 
2 hr. had no effect on the assay. Similarly, when 


catalase or fresh serum was inoluded in the agar, 
no rones of inhibition were obtained. Pyruvate 
(0 01 per cent) also abolished the titre. In the 
‘anaerobic’ assays which were done with tubes under 
Be OE REN Cee AIL Made a Ware 
equally effective. therefore, that hydrogen 
peromde is very y produced by these strains of 
lactobacilli, even when only traces of oxygen are 
present. Hydrogen peroxide estimation in the actual 
assay tubes further confirmed these ae In the 
last tube of these assays showing no growth, 4 fool. 
hydrogen peroxide was usually found, mueller’ the 

assay was set up aerobically or ‘anaerobically’. This 
figure agrees well with that previously found for 
the sensitivity of the test organism to hydrogen 


peroxide. 
At this point all our strams were re-assayed by the 


dilution method agamst Staph. aureus with and with- 
out catalase in the medium. In all cases catalase 
abolished the inhibition. 

It was still difficult to understand why the lasto- 
bacillus was some twenty-five times more resistant 
to h ide than the staphylococcus, being 
inhibited by 100-200 ugm. As there is no catalase 
in lactobacilli, their much greater resistance could 
be attributed tó destruction of hydrogen peroxide 
similar to that desoribed by Seeley and Rio-Estrada 
with Str. fasalis*. ‘They found that aerated cultures 
of this organiam developed a mechaniam for utiliza- 
tion of hydrogen peroxide through mboflavin. In 
this case, however, we did not sucoeed in developing 
the adaptive mechanism, although in one series 
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twenty-three consecutive sub-cultures were grown at 
87? C. with vigorous shaking. When tested in a 
Warburg respirometer, the resting cells produced 
hydrogen peroxide from glucose whether they were 
grown on the shaker or under an anaerobic seal (Bee 
graph). In both cases catalase was stimulatory. At 
intervals estimations were made of the hydrogen 
peroxide in the contenta of the Warburg flaaks. In 
the absence of catalase, self-inhibitory levels of 
hydrogen peroxide (c. 120 pgm./ml.) were quickly 
reached and the rate of respiration declined. Further 
confirmation was obtained when hydrogen peroxide 
was added to resting cell ions and this was 
not decomposed. Finally, the sterile malt extract 
broth, but not other medie, was found to contain an 
unidentified mechanism either for removing added 
hydrogen peroxide or masking the teat. This explains 
the failure to find hydrogen peroxide in the culture 
fluids without affecting ite presence in the assays, 
which were done in & simple nutrient broth. 

It is possible that where these lactobaclli may 
naturally predominate, for example, in cheese, the 
h gen peroxide produced may have & beneficial 

eot. This part of the work is still in progrees and 
full details will be published in due course. Mean- 
while the evidence suggests that h be andar 
is involved 1n the inhibitory 
‘lactobacillin’ is withdrawn. 

Dorotny M. Sessa 
A. Hinson 
A. T. R. MATTO 


National Institute for Research in Dairying, 
Shinfleld, Nr. Reading. 
March 10. 


Behneerson, B. Proo, IV Inter. 
("Og Mierooin 137 (Gopenhagen, 1047): bn 
Wheater, D. M, Hrach, A, and Mattick, A. T. E., Netwre, 168, 


* Hirsch, A. MoCliniock, R. kí, and Mooqnot, G., J. Deiry Res. 
(In the prems). 

‘Ritter, P., Z. Path. Datt, 14, 500 (1961). 

* Hirsch, A, and Wheater, D. M., J. Dairy Ree. 18, 108 (1061). 

"Coulthard Ö.B- Mant Bore W, Pr B, Q Sarah, 

t Coul! W. F., 
G. M. uat Ag Sees, To. 
Gi dling , $4 (1945). 

' Herbert, D., and Pimet, J. Biochem. J., 43, 199 (1948). 

’ Sealey, W. H~ em Rio-Retrada, O. del, J. Bast., @8, 640 (1961). 
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Relationship between Reduced Glutathione 
Content and Spontaneous Hæmolysis in ~ 
Shed Blood 


Many enzymes contain sulphydryl groupe essential 
to their activity; they are readily activated by 
oxidation. It is known that reduced glutathione 

tects them against oxidation!; In this respect 
e behaves in & Bimilar manner to the 
‘SH-enryme’ in that ite spontaneous oxidation to 
methmmoglobin is inhibited by glutathione’. 

It has been found that red cells in which all the 
hemoglobin has been converted to methemoglobin 
by sodium nitrite contain no reduced glutathione. 
When stored in the cold they hæmolyse spontaneously 


in apparently a shorter time than the normal cells’. 


These observations suggest that the hmmolysis of 
shed blood may be connected with methsmoglobin 
formation or with glutathione oxidation. 

This communication gives an account of experi- 
ments which support the hypothesis that there is & 
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relationship between the rate of spontaneous hæm- 
olysis and the extent of oxidation of glutathione, and 
that this relationship is not influenced by methæmo- 
globin formation. The spontaneous hamolysis was 
studied in sample of whole home blood (pH 7-4 -4-7 :5) 
or in horse red blood cell suspensions in Ringer 
solution containing glucose (pH 7:0). The samples 
were exposed to air, or an oxygen and nrtrogen-car 
dioxide (6 per cent) mixture, at 20? C. or at 37? C. 
during & period of time ranging between I hr. and 
24 hr. The concentration of extra-cellular hæmo- 
globin (converted to cyanmethsmoglobin) was de- 
termined spectrophotometrically (at 540 my), at 
intervals of time. Parallel determinations of reduced 
and, in some expernmnents, total glutathione were 
made by Woodward and Fry’s method. 

Blood exposed to oxygen for a period of trme, 
ranging between I hr. and 6 hr., showed & more 
distinct hemolysis than the blood exposed for the 
same period of time to air. The extent of hemolysis 
in air or oxygen was increased on exposure to a 
temperature of 37? C. Under similar conditions, 
blood exposed to a nitrogen — carbon dioxide mix- 
ture showed no determinable concentration of free 
hæmoglobin. 

In samples exposed to air or oxygen, tho reduced 
glutathione gradually decreased during the period of 
observation, and tbe extent of ita oxidation for the 
same period of observation waa distinctly greater in 
samples exposed to oxygen. Exposure, for the same 
period of trme, to aur or oxygen at 87? C. produced a 
more marked decrease in the glutathione content than 
exposure at 18°C. In deoxygenated samples, the 
amount of glutathione present after exposure of 
15 rum. was greater than that in aerated-or oxygen- 
ated samples and did not change with further 


exposure. 

No significant change in the total glutathione was 
found in blood exposed to air, oxygen, or to a 
nitrogen — carbon dioxide mixture. The amount of 
\ methmmoglobin found at the end of an observation 
| period did not exceed 3 per cent of the total hrmo- 
globm content. 

Another series of experimenta was carried out 
to determine whether the elimination of reduced 
glutathione by oxidation with iodine would increase 
cae rate of spontaneous hemolysis. It was found 

f (a) no immediate hemolysis was produced by 
i eiim otii ERR Cee of 0-6- 
6-0 uM in 1-0 ml. of blood or red blood oell suspension ; 
(b) the decrease in glutathione content caused by 
iodine is related to the concentration of iodine 
added, and the glutathione reaches rts lowest 
concentration ( mding to the amount of 
iodine added) almoet immediately after the addition 
' of the iodine; (c) a complete oxidation of the 
glutathione could be achieved by the use of iodine, 
without any extensive formation of methmmoglobin 
(not more than 3 per cent of total hemoglobin 
! oontent); and (d) the rate of hemolysis beers a 
| certain relation to the extent of oxidation of the 

reduced glutathione. 

The resulta of the six experiments in which iodine 
| (solid circles) was used and the six experiments 
| in which exposure to air or oxygen was employed 
| (open circles) are given in the accompanying graph, 

in which the percentage decrease m reduced gluta- 
| thione is plotted agamst the rate of haemolysis 
| determined from graphs. 

| The graph shows that there ia no marked increase 
| in the rate of hemolysis until the glutathione content 
| 
| 
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drops to about 40 per cent of its moan initial value, 
when & further decrease in glutathione oontent is 
connected with a rapidly growing rate of hmmolysis. 
This relationship applies to hsemolysis in blood ex-' 
posed to oxygen as well as to the blood treated with 
iodine. This suggests that in both procedures the 
spontaneous hsemolyms has a similar mechanism. 

The resulta of these experiments suggest that 
glutathione plays an unportant part in the mainten- 
ance of the integrity of the structure and function 
of the erythrocyte and, perhaps, of all tissue 
cells. ' 


G. FEGLER 
Agricultural Research Council 
Institute of Animal Physiology, 
Babraham, Cambridge. 
. April 17 
! Barron, H. B. G., "Adv. in Hnzymol.”, 11, 201 und] 


H H. F., Biochem. J., 19, 727 (1025). 
illata, Belenos, 87, 18 1938 
ta os Bealeton, P., ‘ EL AED A 
Zap. (fn the prem). 


* Kellin, D., and Hartree, E. F., Nature, 187, 210 (1946). 
“Woodward, G. H., and Fry, H G, J. Biol. Chem., 87, 465 (1032). 


Improvements to the Melted Emulsion 
Technique of Autoradiography 


Tue method whereby autoradiograms are obtained 
by covering histological sections with photographic 
emulsion! has been improved or modifled for specific 
needs*". In our laboratory, the inversion technique’ 
has gained considerably in definition and ease of 
operations by substituting the emulsion from Kodak 
High Oontrast Positive film for that of Matrix 
film (Eastman Kodak Co.) which contains a yellow 


The emulsion from Kodak High Contrast Positive 
film is unstained. It is removed easily from the base 
under the relatively bright Series 0A 'Yellow-Green 
Safelight’. It is very fluid at 38? C. and does not 
retain air bubbles. It cán be and washed 
at the usual temperature (20°C.). It has a better 
resolution (165 linea per mm.); shows fewer back- 
ground artefacts, and can be used for contact, for 
coating stained specimens'**, or for unstained 
sections which are inverted and stained after the 
Oed processing’. 

The technique at present in use for tracer studies 
of the mineralization of bones and teeth ie as follows. 
For contact autoradiograms, strips of 35-mm. film 
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are cut to appropriate size and placed m contact 
with the histological preparation, previously coated 
BA 1 cent oelloidin in alcohol-ether. These are 
tween two glass slides bound with cellulose 
toe ee abe. After processing, 
the film strips are again bound betwean two 
slided with cellulose tape. This makes han n 
storing, i ion and identification easy. In the 
melted emulsion technique, stripe of 35-mm. film are 
cut to appropriate size (6-8 in.) and hydrated for 
& few seconds in distilled water, at room temperature. 
Each strip is then laid down on a glass plate, emulmon 
face up, and the emulsion 18 scraped from the central 
area with a glass slide. The emulmon is collected in 
a small beaker at 38° C. and, when melted, 18 picked 
up with & clean medicine dropper and transferred 
to the celloidm-coated microscope preparation. The 
practice of coating with a ‘Blanchard brush" has been 


altogether abandoned because it produces uneven: 


costs and favours the production of air bubbles. 
The emulsion 18 then gelled and dried on a levelled 
glass plate, under a gentle air stream. The dry 
specimen is exposed in the dark at 4°C. 

Development can be carried out at 20? C., but the 
cold bath (10° C.) for 10 min. gives leas und 
fog and fewer artefacts. The formule D11 or D19, 
diluted 1 to 1 wrth distilled water at the time of 
use, give & more accurate picture than the previously 
used D72 (‘Dektol’). 

The p tions are then mused in distilled water 
at 10? C., fixed for 10 min. in Kodak acid fixer with 
hardener also at 10? C. and finally washed under a 
gentle stream of tap water for 30 min. They can be 
dehydrated, leaned and mounted at this stage or 
inverted under water’, remounted on a glass slide, 
section face up, and dried under a gentle air stream. 
For stamung theee inverted preparations, a 0:02 per 
cent aqueous solution of basio fuchsin is used, after 
pasung through fresh oil of origanum and down- 
graded alcohol solutions to distilled water. Basic 
fuchsin solutions keep well and seem to gain strength 
when stored in glass-stoppered brown bottles; an 
older solution vil stein well in 5 min., while a fresh 
one will require up to 10-15 min. Bections are trans- 
ferred rapidly through 95 per cent alcohol, which 
differentiates and removes excess stain from the back- 
ground. They are then passed through three baths 
of absolute aloohol. For clearing, oil of origanum is 
preferred to xylene or other t ous; it is measy 
but minimizes artefacts. Two baths are used and 
the preparations are finally mounted in ‘Permount’ 
(Fisher), using liberal amounts. 

This work waa carried out under & grant from the 
Advisory Committee on Medical Research of the 
National Research Council of Canada. The radio- 
elementa were provided by the Council's establish- 
ment at Chalk River, Ontario. 


LEONARD F. BÉLANGER 


Department of Histology and Embryology, 
School of Medicine, 
University of Ottawa. 
July 15. 


d and Leblond, O. P., Emdocrim., 39, 8 (1016). 

1 Leblond, C. P., Percival. W. L, and Gross, J., Proc Seo, Egg. Diol. 
«nd. Med, 67, 74 (1918). 

! Bélanger, T. F., Anat, Reo, 107, 149 (1950). 

AD), Boata, G. and Pamalooqua, F., 

1G J , R., Nadler, X. J., and Leblond, C. P., Amer. J. 
"cent end md. Therapy, OB, 420 (1061). 


“King, D. H , Harris, J B, and Traesyk, B., Nature, 167, 273 (1051). 
7 Blundell, M., and Rotblat, J., Nature, 187, 645 (1051). 


Nature, 106, 1060 


NATURE 


October U, 1952. 


Determination of Yeast Carbohydrates 
with the Anthrone Reagent 


A PAPER on this subject by Fales! has recently 
appeared ; almost simultaneously, we desaribed a 
more extensive fractionation of yeast carbohydrates, 
using algo the anthrone reagent for colorimetric 
determinations of total cell carbohydrate as well aa 
of the individual fractions’. Conmderable interest 
has been ahown in this technique, as judged by the 
volume of correspondence we have received. As the 
original procedure was adapted to the amall amounts 
of yeast used in manometric expermments on ferment- 
ation? and requires considerable manipulative sloll 
and time, we wish to put on record the followmg 
adaptation which can be used when larger quantities 
of yeast are available for analyms. The dilutions of 
the various fractions are designed to give about the 
same optical density in the anthrone reaction as a 
standard solution contaming 100 ugm. glucose/ml., 
when D.O.L. baker's yeast is used ; other yeasts may 
require some adjustment in this respect. 

ud S UR ee RENE 
(50 mgm. wet weight/ml.). 
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Total carbohydrate : dilute to 1 mgm./ml. and 
determme as described’. 
Aztracellulor centrifuge 10 ml. 


suspension (500 mgm.) and determine carbohydrate 
in the supernatant. 

Aoid-scluble carbohydrate (trehalose) : suspend the 
residue in 3 ml. trichloroacetic acid (100 gm./lit.). 
DR dine mitts Gua ihe tenia cee 
volumetric flask and make up to 50 ml. Mix, and 
stand for 5 min. Centrifuge 10 ml. (100 mgm. yeast) 
in & 15-ml. conical tube and determine trehalose on 
a 1:1 dilution of the supernatant. The residue from 
the alkaline extraction (see below) ıs not easily 
centrifuged, hence the use of the small conical 
centrifuge tube at this 

Alkalt-extractable carboh: (mannan plus glyco- 
gen): wash the residue in the centrifuge tube with 
water twice. Suspend the washed acid-extracted cells 
in 1 ml. potassium hydroxide solution (300 ea) 
and heat 30 min. nach o 10 O l, 
centrifuge, and pour the supernatant into a 10-ml. 
calibrated flask or cylinder: wash the remdue by 
successive suspension m water and centrifuging, and 
make supern&tant and washings to 10 ml. Dilute 
an aliquot 1:1 with water and determine mannan 
plus glycogen extractable by alkali. 

Mannan: add 2 ml. Febling’s solution to 5 ml. of 
the alkali extract (= 50 mgm. yeast) contained in 
a 15-ml. conical centrifuge tube. Warm in the water- 
beth, and shake until the mannan copper complex is 
precipitated. After standing an hour or so, cen 
and wash with dilute alkali (0-1 N sodium hydroxide). 
Disdolve the copper complex by adding sulphuric: 
acid (few drops 10 N acid), transfer to a volumetric 
Aor et eee When carrying out the 
colorimetric determination use two standards : 
glucose 100 pgm./ml., mannose 150 ugm.(ml. in order 
to correct for the lower ohromogenio value of 
mannose’. 

Aad-exiractable polysaccharide (glycogen): suspend 
the residue from the alkali extraction in 2 ml. 2N 
sulphuric acid, and heat 15 min. on the water-bath 
at 100°C. Cool and centrifuge; wash the rosidue 
with water, and make rn&tant and washings to 
15 ml. (6-67 mgm. yeast/ml.). 

Glucan: add dropwise sulphuric acid (2 acid: 1 
water) to the well-drained and chilled residue, 


-which curvee slightly forward to- 
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stirring with a flne glass rod. As soon as the material 
dissolves, instantly dilute with a large volume of 
cold water, and transfer the milky fluid, making to 
15 ml. with water (6:67 mgm. yeast/ml.). 

It will be seen that the alcohol precrpitation steps 
of the previous procedure! have been eliminated, 
saving time; and that the glucan is obtained in 
aqueous solution or flne suspension, which 1s more 
easily pipetted than the anthrone reagent used in 
the original method’. Results obtained by the two 
procedures are in agreement. 

Note added tn proof. A simpler method of treating 
the glucan precipitate is to add a few drops of 
potassium hydroxide solution (300 gm./lt.) and stir 
with a glass rod, when the glucan disperses and can 
be diluted to give & stable suspension suitable for 
direct pipetting. 

W. E. TREVELYAN 
R. S. FORREST 
J. S. HARRIBON 
Research and Development De 
Distillers Co., Ltd., Epsom, Surrey 
April 8. 
‘Halos, F. W., J. Biol Chem, 193, 113 (1061). 
‘Trevelyan, W E., and Harrison, J. 8., Bioohem J., 50, 208 (1951). 


pur W. EB., Gammon, J. N., Wiggins, H. H. and Haron, 
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Refection in the Common Shrew 


RErEOTION or ‘coprophagy’ has been obeerved in 
the rabbit! and m certain other rodents, moluding the 
house-mouse and brown ret’; but there appear to be 
no records of ita occurrence in the Insectivore. The 
habit has now been obeerved in juveniles and adulta of 
both sexea of the common shrew, Sorez araneus Linn. 

The animal adopta a curled-up 
position upon its side or back, with- 
n the nest, parta the hind-hmbe and 
begins to lick the anus. Some in- 
dividuals grip the hind-himbe with 
the forefeet in order to maintain 
this attitude. After a few seconds & 
rapid series of abdominal contrac- 
tions brings about the gradual 
eversion of the rectum. It emerges 
as a stout firm tube, 5-10 mm. long, 


wards the mouth. The open end of 
the everted rectum is nibbled and 
licked for & period which has not 
been observed to exceed ten min- 
utes. Inversion into the body, 
like eversion, is effected by abdom- 
inal movements. If the animal is 
picked up without warning, the 
everted rectum may lose ita ‘erected’ 
condition and become flaccid. 
When the animals are dissected 
mnmediately after refection, the 
stomach and the first few centi- 
metres of the intestine are found to 
be filled with & milky fluid contain- 
ing numerous fat globules and amall 
fragments of undigested food. The 
remainder of the intestine and the 
rectum are completely empty. It is 
evident that refection does not com- 
mence until the gut is entirely free 
of fecal matter. Possibly the brief 
anal lickinga frequently observed 
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prior to refection are directed towards sampling the 
rectal contents. 

Harder! reviews present knowledge of refeotion in 
rodents, and proposes the term 'emeotrophy' to re- 
place 'eoprophagy', in view of the cæcal origin of 
the ingested material. While refection in the shrew 
may imply analogous nutritional consequences, the 
mechanism involved must be quite different as no 
escum ıs present. The process may be a relatively 
mmple one, brought about by & periodic cessation 
in the flow of digestive fluids. Its occurrence in 
recently weaned juveniles .and in adults soon after 
capture suggests that ib is a normal physiological 
process rather than one occasioned by diet deficiency 
in captivity. 

These observations were made while engaged on 
an ecological study of the species at the Bureau of 
Anmnal Population, Department of Zoological Field 
Studies, University of Oxford. 

PETER CROWCROFT 
Infestation Control Division, 
Ministry of Agriculture and Fisheries, 
Tolworth, Surbiton, 
Surrey. i 
1 Taylor, E. L, N , ^ , 
TH Taya 199.080 lt dire 


' Harder, W, Ferh d. Dish. Zool. in Mainz, 1040, 95. 


Anatomical Distinction between Human 
and Pig Strains of Ascaris 
IT has long been & matter of uncertainty whether 


the ascaris parasite of the domestic pig 13 specifically 
identical with Ascaris lumbricoides L. 1758 from the 
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intestine of man. The evidence, as brought forward 
by epidemiological obeervations and by experimental 
infections, appears on the whole to indicate that there 
18 & difference in these two parasites ; but no morpho- 
logical feature has been discovered which distinguishes 
them aa separate species. 

Through the kmd co-operation of Dr. P. C. Beaver, 
of Tulane University, U.S.A., I have recently exam- 
ined, while working at the Ontario Research Founda- 
tion, about fifty well-preserved of the 
human ascaris removed from the intestine of a child 
at operation. The denticlea of the dentagerous nidgee 
were compared with those of the pig ascans obtained 
from an abattoir in Toronto. Comparisons were 
made of en face and internal views of the lms both 
in the glycerme- and creosote-cleared specimens. 
Both sexes were examined in about equal numbers. 

The photographs (reproduced herewith) show that 
the dentiolee of the pig ascaris (Figs. 14) form a 
conspicuous Tow of more-or-lees equilateral triangles 
and that the edgee of the denticles are straight. In 
contrast, the denticlea of the human ascaris are con- 
siderably leas conspicuous, berg smaller and having 
concave edges (Figs. 5-8). In some specimens of the 
pig ascaris the pointe of the denticles are rounded, 
possibly by wear, but the difference is still apparent 
(Figs. 2 and 4). In some specimens of the human 
ascaris, the denticlea appear to be worn away, only 
the ndge being evident. 

The purpose of this communication 18 to 
that specrmaens from other parte of the world should 
be examined with regard to their denticlee, so that 
the taxonomic value of these structures may be 
ascertained. 

I should be grateful to receive any ascans material. 


J. F. A. Sprent 


Veterinary Sohool, 
University of Queensland, 
Yeerongpilly, Brisbane. 
Queenaland. 

. March 4. 


An Improved Electrophoresis Cel! 
for the Analyses of Several Sera 
Simultaneously 


An electrophoresis cell which enabled two sera to 
be analysed simultaneously was described in & previous 
communication’. In this apparatus two ‘Cellophane’ 
membranes were inserted between the top and the 
bottom of the standard analytical oell and the 
electrode vesels, 

A new apparatus embodying the same principle 
but grving diagrams identical with those obtained by 
the conventional method 18 depicted in Fig. 1. A and 
B are ‘Perspex’ adaptors connected to the electrode 
vessels, O is the central part of a standard Longsworth 
cell and D 1s a slotted ‘Perspex’ slide which can cut 
off communication between A and the cell when 
desired. Pror to assembly, the ground surfacea of 
the ‘Perspex’ and glass are well and 4 
‘Cellophane’ membrane M is clamped between B and 
the oell C. The balance of the apparatus is then 
aagembled and the sera to be analysed introduced 
via the slots in the bottom of adaptor A and the 
levellmg section. The levelling section is then moved 
to the out-off position, the exceas serum removed 
and the reet of the oell filled with buffer and a satur- 
ated solution of potassium chloride. 
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Fig !  'Hlectrophoreais cell o two electrode verme] are 

conneoted via the adaptors A B to the standard Longsvorth 

cw] C. D 1» a ‘Pesper’ slide which can cut off communication 

A and C. M um a ‘Cellophane’ membrane clamped 
between C and B 

After temperature equilibrium has been established 
in the electrophoresis bath, a fine Pasteur pipette 
with ita trip bent horizontally is lowered, through 
chamber A and the slots in the levelling section, into 
the cell, and fluid 1s drawn off at the required level. 
A very sharp interface ıs thus established at this 
position between the serum and the buffer. This 
method of boundary sh ning has previously been 
used in electrophoresis and diffusion measurements. 
The current 1s now switched on and electrophoresis 
performed in the usual way. 

As mentioned in the previous communioetion!, 
there ı no theoretical limit to the number of com- 
partments which oan be introduced into the analytical 
section, and consequently to the number of analyses 
which can be performed amultaneously. 

Electrophoresis diagrams obtained with the new 
apparatus are shown in Figs. 2,0 and b. Fig. 2,a ia 
the diagram of normal serum and is free from the 
anomaly found in diagrams made with the earher 
form of the apparatus. Fig. 2,b shows diagrams of 





(5) 


a2 electrophoresis diagrams of the seme serum run 
ES m EE UI Saal 1n ele two limbs. 
(b) Hlectrophoreais of the serum and urine of a patient 
he orthostatic albummuria run simultaneousty The urine 
was concentrated aight times before electropharesas 
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the serum and urme of a patient with orthostatic 
&lbuminuree. s 

An electrophoresis cell 1s now under construction 
whioh will allow four electrophoretic analyses to be 
performed simultaneously. With this type of cell 
the sera may be removed by a long pipette after a 
run and immediately replaced by & second batch of 
four samples. In this way we hope to be able to 
analyse at least eight sera during the course of a 
normal working day. 

The Virus Research Unit in which this work was 
carried out 18 financed by the South African Council 
for Scientific and Industrial Research with additional 
grants from the Nkana-Kitwe and Chingola Polio- 
myelitis Research Funds. 


A. Porsox 


Virus Research Unit, 
Department of Pathology, 
University of Cape Town. 
Feb. 11. 
1 Polson, A, Mature, 108, 006 (1951). 
* Polson, A., Onderstepoort J., BO, 150 (1915). 
? Kahn, D. B., and Polson, A., J. Phys. Coll, Chem., 61, 816 (1046) 


Structure of White Phosphorus: Single 
Crystal X-Ray Examination 


SEVERAL attempts to obtain X-ray diffraction 


patterns of crystalline white phosphorus have been 
! made}. It 1s clanmed by some that the ready reversion 
l of the white to the red form under irradiation with 


X-rays prevents any pattern being obtained, while 
. others suggest that the high degree of thermal 
! motion in the orystal lattice will render it impossible 
to obtain anything but & few very diffuse rings. 
| Natta aod Passenni*, however, state that they 
.obteined a well-defined powder photograph of white 
‘phosphorus with 22 lmes, using iron Ke radiation 
at — 35° C. They clam that the substance is cubic 
‘with [a] = 7-17 A., containing four moleculea of P, 
iper unit cell, but give no other data. 


'| By using copper Ka radiation at — 30° C., we have 





obtained X-ray diffraction patterns from single 
iarystals of white phosphorus. Our resulta do not 
‘confirm those of Natta and Passerini. Sticks of 


vibluhly purified white phosphorus were sealed in 


| under vacuum and crystals grown by 
slow sublimation. A wide variety of crystalline 
habit was observed. Needles, rectangular plates and 





varous polyhedra were obtained, all of which gave 
similar X-ray patterns. It was found that thease 
single orystala would remain stable, usually for two 
pr three days, if they were grven & thin coatmg of 
methanol-shellac solution. The orystala were cooled 
in & stream of dried air at — 30? to — 35? C. during 
osure, and well-defined oscillation and rotation 
iIhotographs were obtamed on a standard camera of 
om. radius. Attempts to obtain powder photo- 
phs usmg Natta and Passermi’s technique! were 
coeseful 


i The X-ray photographs indicated a body-centred 
cubic lattice with [a] = 18:51 + 0:08 A. S tio 
absences of the reflexions were (Ak) when {h+k+]} 
odd. A Laue photograph revealed the.presence 

of & fourfold axis of symmetry, and this meant the 
group was probably 1432, 143m or lm3m. The 
density at — 25°C. was found to be 1-84 


orystel Á hui! 

gm./o.o. A unit cell containing 66 P, molecules gave 
| 

l 


| 
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a calculated density of 1:82 gm./c.c. The general 
features of the photographs moluded, in addition to 
single crystal spots, ss diffuse rings correspond- 
ing to spacings of roughly 4:3, 2:5 and 17A. 
Evidence for & high d of thermal motion ın the 
structure was afforded by the very rapid decrease of 
the intensities of the diffraction spots after a value - 
of about p = 1-0. 

It is reasonable to suppose that the structure is 
built out of discrete tetrahedra similar to those which 
exist in the vapour, with P — P = 2-214 0 02 A. 
and angles P/P/P = 60°. Preliminary structural 
studies with the aid of similar tetrahedral models 
indicated that 56 P, molecules could not be arranged 
in the unit cell without appreciable mutual overlap, 
uf the non-bonded radius of the phosphorus atom 
was t&ken' to be 1:9A. An explanation of the 
structure may be found in some peculiar effect of 
the thermal motion on the packing arrangements. 
Space group 1m3m could be reyeoted as very improb- 
able on general crystallographic grounds, and 143m 
seemed & more hkely choice than 1432. Further 
examination of the crystal structure i8 proceed- 
ing and detailed results will be published else 
where. 


D. E. C. CORBRIDGE 
E. J. Lowx 
Research Department, 
Albright and Wilson, Ltd., 
Oldbury, Birmingham. 
April 10. 
!Joung, H., Cent, Min. Geol . omas, H. 
aiui, NS, J Chem, Phys, MBG (1038). Hen iS 


and Warren, B H., J Chem. Phys., 3, 351 (1035) 
! Natta, G., and Paszerim, L., Neturs, 195, 707 (1080). 
"Maxwell, L. R., and Mosley, V. AL, J. Chem. Phys, 8, 600 (1035) 
‘Pauling, L., “The Nature of the Chemical Bond” (Cornell, 1011). 


Thiaadamantane 


“THE investigation into the composition of the 
sulphur bodies present in the kerosene boiling-range 
of a Middle East crude oil distillate (Agha Jari. 
South Iran) has indicated that the sulphurio &cid- 
soluble neutral compounds consist mainly of fully 
hydrogenated mono- and bi-oyolio sulphides with 
smaller amounte of alkylated thiophenee. A solid 
sulphur-containing compound is also present which 
collocta as a sublimate 1n the column head during the 
fractionation when the column head reaches 78° C. 
at 3 mm. mercury pressure. This solid can be purifled 
by sublimation or reorystalhration, and forms sweet - 
smelling orystals which melt m a sealed tube at 
320° C. with decomposition. Analysis gives the 
empirical formula O,H.,,8. 

The general character of this interesting compound 
together with its chemical reactions, which include 
the formation of & sulphone and a mercurio chloride 
complex, suggests that it is a doubly bridged oyelo- 
paraffin in which & sulphur atom forms one bridge. 
In ita physical properties this compound resembles 
the hydrocarbon adamantane isolated by Landa and 
Macháček from a Hodonin naphtha’. The structure 
of this hydrocarbon, confirmed by synthesis (Prelog 
end Seiwerth*), is that of a doubly bridged oyclo- 
octane ring (I). Confirmation that our sulphur body 
contains a basio structure resembling that of 
adamantane is shown by the faot that, on desulphur- 
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—OH—OH,  OH,-OH- CH,  CH,—0H- OH, 
| | la. | | bx, | 
OH OH OH, OH OH 
y | 
OH, : f 
CH,-OH—OH, OH,-O0H—O0H, OH,—CH—OH 
(1) (11) (111) 


ization with Raney nickel, it yielda bieyclo-1.8.3- 
nonane (II). 

' While it is poasible that the sulphur occupies altern- 
ative positions in the adamantane structure and that 
deeulphurization still yields the same bioyclononane, 
from the general character of our campound it appears 
highly probable that the sulphur forms the second 
bridge spanning the 8.7-carbon atoms (III) An 
attempt is bemg made to confirm this structure by 
synthesis. The isolation of this compound together 
with that of the bicyclic sulphides and thiophenes 
which accompany it will be fully reported in due 
course elsewhere. 


Research Station, 
Anglo-Iranian Oil Co., Ltd., 
Sunbury-on-Thames, 
Middlesex. 
April 8. 
1Coll. Trav. chem. "Toheooslostquie, §, 1 (1988). 
* Ber., 74, 1044 (1941). 


Reduction of Tropinone with Lithium 
Aluminium Hydride 


Tue reduction of the keto group in tropmone (1) 
to the secondary alcoholic stage gives the two 
internally compensated stereoisomerides tropine and 
y-tropine (IL). The nature of the reduction produbt 
depends on the reducing agent used. When the re- 
duction is done electrolytically or with zinc and 
hydriodie acid, tropine 18 the main product}. How- 
ever, the reduction product is always contaminated 
with small amounts of d-tropine. With sodium 
amalgam tropinone is uced to d-tropime only}. 
As the formation of tropine and -tropme from tro- 
pinone involves the reduction of & ketone to 4 
secondary alcohol, it could be foreseen that lithium 
aluminium hydride would be a specific reagent for 1t*. 
However, the interest lay in knowmg the exact 
nature of the reduction product (or products) 
obtained. 

Reduction of tropinone was studied in ether 


solutions. In all the expermente -tropine was 
H H 
OH,— —0— —0H4, 
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obtained and the yield was quantitative. “Difference 

in the concentration of the solution, in the rate, of 

addition, or reverse addition, made no change in the 

nature of the reduction product. A range of tem-- 

peratures from — 10? to the boilmg point of ether 

made no difference. In all the experiments, the 

product was isolated in the form of the picrate to 

ensure the separation of tropine and d-tropine!^. 
RaraT MInRZA 

Central Laboratories, 
Hyderabad. 
Feb. 17. 

1 Willstatter, Ber, 83, 1107 (1900). 

1 Brown, J. Amer. Chem. Soc, 69, 1197 (1047) 

* Ladenburg, Ber, 35, 1150 (1003). 


A New Province of Igneous Ring- 
Complexes in Southern Nyasaland 


REOENT examination of air photographs of Southern 
Nyasaland taken by the Royal Air Force has revealed 
that almost certamly this area forms & province of 
igneous rig-complexes, venta and dykes camparable 
with the British Tertiary 1gneous area of West Soot- 
land, the White Hart Mountains region of New 
Hampshire and the more recently desombed region 
of rng intrusions in Nigeria. Indeed, it seams prob- 
able that the number of vente and ring-complexes 
in Southern Nyasaland and the adjoining parts of 
Portuguese territory will exceed that of any pre- 
viously reported area. 

From Dr. F. Dixey’s work! on the Nyasaland Geo- 
logical Survey, it has long been known that venta 
filled with agglomerates and the much-discuseed 
carbonatites exist in the region of Lake Chilwa, and 
it now appears likely that these form one manifesta- 
tion in & complete igneous episode involving, in-order 
of time, great ee of lava, the explosion of 
volcanic vents, probeble cauldron-submdence and the 
intrusion of ring-dykes and great syenite stocks and, 
lastly, the injection of basic dykee. The Stormberg 
period at the close of Karroo times was characterized 
by the extrumon of tremendous lava flows over a 
very large area in Central and South Africa, and Dr. 
Dixey has been able to date the volcanic vents of 
Southern Nyasaland as being post-Karroo and pre- 
Cretaceous. Further, it is known that the nepheline 
syenite intrusions into the venta are later than the 
agglomerates and carbonatites and, while the es 
ring-dyke complexes now reported have not yet 
dated, there is very good reason to suppose, from 
analogy with other areas, that they follow on, in 
tme, after the explosive vente and were themselves 
followed by the dylung phase. 

One very Bpeotaoular ring-dyke complex forms 
Chambe Plateau in the north-western part of the 
Mlanje Mountains; ıt is thought to comprise four . 
successive ring-dykea about the same centre and with 
& common vertical axis. The external diameter of 
the outermost dyke is just over four miles. From 
the plains &t the foot of the mountains the two outer 
‘rings’ rise almost sheer for 6,000 ft. in places, while 
the two inner ‘rings’ form a central circular depressed 
region some 2,000-2,500 ft. below the outer 'ram- 


The facts observed on the photographs and the 
hypotheses formed therefrom must, of course, be 
checked in the fleld before this potentially important 
region can be discuseed in detail ; but the recognition 
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‘of the rng complexes and dykee from air photo- 
, graphs forms & stnking example of the value of 
' photogeological interpretation. Work. on the photo- 
' graphs continues at the headquarters óf the Direotor- 
' ate of Colonial Geological Surveys.’ 


| K. V. STRINGER 


| Photogeological Section, 
[Directorate of Colonial Geological Surveys, 

London. 

April 17. 
it Dixey, F., Campbell Smith, W., and Bimet, O. B., Nyasaland Geo- 
i! logical’ Survey, Bull. No. 5 (1987). 
k ze 
| Rapid Estimation of Standard Deviations 


WHEN & series of numbers can legitimately be 
ed as random samples from & normal distribu- 

tion, the mean range withm small sub-groups, 
multiplied by a factor depending only on group-size, 
' dives & very good and easily calculated estimate of 







the stan deviation of the parent distribution, 
not much inferior in precision to that obtainable 
ftom the squared deviation!. A specially simple 


computation 18 obtained when the sub-group size 
two. 
‘Let the suocesaive individual readings be A, B, C 
. X, 








































This means that all 

e differences, (A — B), (B — O), and so on, are 
to be given a ac sign and added together. 
If /B is ter than both A and QO, it will have a 


e a negative sign twice. But if B is bigger 


th neighbour and smaller than the other, ıb 
_take fone postive sign and one negative sign, 
and so wll cancel out. "he sum of the sub-group 


erefore, i8 twice the sum of the peak 
(bigger than both neighbours) minus twice 
f the trough numbers (smaller than both 
) This rule obviously breaks down for 
numbers A and Z. To deal with this, 
series as an endless cycle, going back to 
hing Z, and write the first two numbers 
e end, thus: X, Y, Z, A, B. It is then 
see whether Z and A are peaks, troughs 
ate, and to add, subtract or ignore them 
When. two or more adjacent numbers 
, disregard all except the first and treat 
regular rule. If there are N items in 
ere are also this number of sub-ranges. 
r converting range into standard devia- 
groups 18 0:886, which can be taken 
. Henoe the followmg rule : 

te the standard deviation of a random 
normal distribution, add all the peak 
subtract all trough numbers in the 


= 
the 





y, and may be written down and added. 
e, the peak and trough totals can be 
taneously, and the difference between 
en be obtained. 

thods for standard deviation have been 
tinue to give quite good approximations 
e distribution differs markedly from 
But the estimate may be seriously dis- 
data are not in random order. 
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cyclical, or any circumstance which cause adjacent 
values to be more closely alike or more unlike than 
would happen by chance, will produce bias in the 
estimate. In doubtful cases, there 18 & useful simple 
test of randomness. For large N, the number of 
peaks (or troughs) in & random series may be regarded? 
as normally distributed with mean N/3 and standard 
deviation UN (N[224)^. The difference between actual 
and expected number of peaks 18 tested for mgnificance 
in the usual way. If the discrepancy is D, there 18 
no evidence, at the 95 per cent probability-level. of 
departure from randomness so long as D? 18 not 
larger than N/5-86, or, to a sufficient approximation, 
not larger than N/6. When there are many ‘tice’ 
between adjacent observations, the number of these 
should be subtracted from N before the test for 
randomness i8 applied. 

In practice, moderate departures from randomness 
do not invalidate the estimate of standard deviation, 
provided this method 1s recognized as giving only a 
quick approxmation. It will often suffice to settle 
questions of significance without need for recourse to 
the maximally efficient but much more laborious 
computation based on sums of squares. It may also 
be used as an independent check of standard devia- 
tions calculated in the orthodox way. If this 1s done, 
the computer will soon gain experience of the effect 
of departure from randomness on the estimate of 
standard devia&taon. When the departure from ran- 
domnees 18 serious, the method may still be applicable 
provided it is not difficult to shuffle the data so as 
to get nearer a chance order. It may suffice, for 
example, to read the data across rows instead of 
down columns. The method is specially useful for 
data recorded on control charts. lt can also be used 
to get a pooled estimate from sete of observations 
presumed to have the same standard deviation 
though their means may differ, such as arge in 
biological assay. The peak-munus-trough figures are 
totalled over all the series, and treated as if they came 
from one series with XN observations. 

To obtam the mean, make a separate total of the 
intermediate numbers (neither peak nor trough) and 
add to the peak and trough sums to got the grand 
total. All three totals can be computed simultaneously 
on the usual kinds of machine. An easier method, 
which givea the mean and a rather lees precise 
estimate of the standard deviation, 18 to take the 
observations in non-overlapping pairs and to add 
separately the r and the smaller numbers. Thus 
A and B would be considered, then O and D, 
and go on, the smaller of each pair being accumulated, 
on the left, and the larger on the right, of the machine. 
If N ia even, the sum of the totals divided by N 
gives the mean, and the difference, dimded by 4y 
with one-nmth deducted, gives the estimate of the 
standard deviation. If N w odd, the last observation. 
may be omitted for computation of the standard 
deviation, or ıt may be paired with the firat, the 
divisors being respectively HN — 1) or (N+ 1) 
For computing the mean, every observation 18, of 
course, taken once. 

The methods described above are specially rapid 
on key-driven adding machines. 

B. Woorr 

Institute of Animal Genetaes, 

Wet Alains Road, 
Edinburgh 9. 
March 17. 


1Cf Pearson, Biometrila, 37, 88 (1950). 
1 Kerm&ok and MoKendriok, Proc Pe ae. Bair , 87, 228 (1037). 
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ee anges 13 
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BEISH MYOOLOGICAL Boanery (in the Physios Lecture Theatre, 
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OVERSEAS INFORMATION 
SERVICES 


-HE question whether the overseas servioes of 
the British Broadcasting Corporation should 
continue to be grouped with broadcasting in the 
United Kingdom, and with television, as the monopoly 
of a aingle corporation, was placed by the Beveridge 
Committee as-the second of the fundamental issues 
it was asked to resolve. Nevertheless, overseas 
broadcasting was manifestly regarded as a second 
ary issue by the Committee, and its comments have 
received httle attention. Mr. John Coetman has 
argued cogently for placing the overseas services 
under organizations in appropnate relation with the 


British Broadcasting Corporation, and for restoring 


the Corporation to ite old position as the broad- 
casting authority for the people of the United 
Kingdom alone. Since overseas broadcasting was 
intended to be a projection, not of the government 
of the day in Britain, but of Britam and of the nature 
of the British way of life and liberty, the Beveridge 
Committee admitted that overseas broadcasting 
should be & function of same body independent of 
the Government, but was not prepared to recommend 
division or devolution. It recommended instead 
continuance of the existing arrangements for division 
of responsibility for overseas broadcastmg between 
the government and the British Broadcasting Cor- 
poration, and this recommendation was accepted by 
the Government in a White Paper issued last May. 

The cost of the overseas services of the B.B.C. will 
thus continue to be borne by a grant-in-aid from the 
Exchequer, and the cost will be calculated as the 
definable additional expenditure. incurred on account 
of the overseas services. This arrangement does not, 
however, meet one mnportant oriticiam made by the 
Beveridge Committee, the report of which directed 
attention to the different lme taken by the Govern- 
ment in fixing the deduction to be made by the Post 
Office from groes licance revenue to cover the costs 
of collecting the fees and of the interference servioe. 
The Post Office includes in those costs a share of the 
total overheads of the Post Office, a practice for 
which there is every justification in view of the 
liability of the discharge of the proper and normal 
functions of the Post Office to be obstructed by the 
multifarious duties 16 undertakes for other Depart- 
mente of State. The Beveridge Committee was 
unanimous that the charge made by the Corporation 
to the Government for overseas services should in 
future be calculated on the same prinorple and 
include overheads. 

The silance of the White Paper on this pomt, 
coupled with the dubious honesty, to say the least, 
of the fifteen per cent deduction from the net licence 
revenue, gives point to the Beveridge Committes’s 
remark that in the financial arrangements for overseas 
broadcasting the Government has been attempting 
to obtain benefits without paying for them. On this 
paraimony and its consequences the Nmth Report 
from the Select Committee on Estimates* turns a 

* Ninth Report of the Select Committees 

Broadcasting. 


1961 ay "xrvi 146. on . H3LB, 
1962.) 6s. 64. net. 
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searching light, and the Government emerges from 
this scrutiny with little credit. The Estimates Com- 
mittee has grave doubts whether the present procedure 
is any longer an appropriate method of ensuring, on 
one hand, that the Corporation'has the necessary 
freedom to carry out its task, and op the other that 
Parhament has the requisite control over the 
directions in which public money is spent. 

When the B.B.C. was designated as the chosen 
instrument for broadcasting overseas, the govern- 
ment was anxious that the freedom of the Corporation 
should be curtailed as little as possible. This was 
' fully appreciated by the Beveridge Committee, and 
was one reason for its recommending the continuance 
of the existing arrangement. The Estimates Com- 
mittee, however, is now convmeed that the real 
control exercised by Departments of State, especially 
the Foreign Office, the Service Departments and the 
Colonial Office, has considerably increased. With 
such increased departmental influence, closer Parlia- 
mentary control must obviously be exercised. 

It must be borne in mind in considering this report 
from the Estimates Committee that its functions are 
limited to the examination of the estimates, and to 
reporting on the form m which they should be 
presented or on possible economies. Nevertheless, 
the Select Committee has taken a wide view of ita 
responsibilities, and ıts outspoken comments may do 
something to stimulate action to remedy the damage 
already caused by short-sighted parsimony. 

Virtually the sole income of the British Broad- 
casting Corporation for its overseas services ia the 
grant-in-&id, amounting to £4,750,000. The overseas 
programmes of the Corporation are gent to countries 
and in languages prescribed by government depart- 
ments through the Postmaster-General. They include 
the General Overseas Service broadcast entirely in 
English and demgned primarily for British com- 
munities abroad, moluding troops stationed overseas, 
and for the Commonwealth and Empire, and two 
main groups: the European Services and the Over- 
seas Services, the latter comprising the North and 
Latin American, Eastern, Far Eastern, Paciflo and 
South African and Colonial Services. The transcription 
studios ın London provide a universal service of 
transcriptions m English running to six hundred 
programmes & year. The value of this service lies in 
the furtherance of the purpose of ‘projectmg Britain’. 
But to obtain the full value of the service the Cor- 
poration believes & local representative is needed ; 
withdrawal of the Corporation’s officers from South 
America is expected to result m & considerable 
curtailment of the use of B.B.C. recordings there. 

Besides this, the ‘external’ services of the B.B.C. 
include the ‘monitoring’ service, developed in war- 
time, of listening to and reporting on the broad- 
casting services of other countries. Although carefully 
co-ordinated with the Americans, this monitoring 
service, to which the powers of prescription have 
been extended by the new licence, has a staff of 
572, out of the 8,307 employed by the external 
services, and is estimated to cost £454,000; nor 
does there appear to be any prospect of reduction 
here. 
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The parsimony of the Government outlook, how- 
ever, is shown by the unrealistic hope of the Treasury, 
in epite of the evidence of this report, that economies 
in overheads will avoid the need for & supplementary 
estimate. To this attitude the Estimates Committee 
in ite examination of the purpose of external broad- 
casting supplies a wholesome and much needed 
corrective. It notes, naturally, the general lowering 
of morale resulting from successive cute in the grant 
and consequent reduction in staff, as well as the 
reaignstions of foreign staff and increasing difficulty 
in recruiting suitable staff from abroad. It emphasizes 
the long-term character of broadcasting to other 
countries. A reputation for objectivity ig only built 
up over & period of years, and once & service is 
abandoned it is diffloult to restore. Wave-lengths 
unused, even for part of a day, are quickly snapped 
up by other broadcasters. Thus the Committee cites 
the abandonment of the Latin American services 
over the past two yeara. 

In this connexion the Estimates Committee 
expresses surprise that the Board of Trado is not a 
prescribing department. Manifestly, British oversees 
trade must play a major part in providing the 
Tesources necessary to win the ‘cold war’, and this 
depends largely upon prestige. Broadcasting 18 
directed to peoples, not to governments, and in the 
free world ıt is the peoples far moro than governments 
that buy. It is thus not enough for the Board of 
Trade to be represented in regard to overseas broad- 
casting by the Foreign Offloe; and one of the 
Estimates Committee's most important recom- 
mendations is that the Board of Trade should be 
more closely associated with the external services 
and should be designated as one of the prescribing: 
departments. 

The Estimates Committee rightly observes that the 
influence of broadcasting on backward peoples ig 
potentially great, and that the Colonies are likely to 
continue to rely to a large extent upon the services 
offered by the Corporation. ‘Tn fact,” rt is remarked, 
“broadcasting has become one of the main links of 
the Commonwealth." But ıt 18 not the only lmk, 
and the expenditure on broadeasting for such pur- 
poses needs to be reviewed in the light of other 
expenditure directed towards the same end, whether 
in the fleld of education or in other ways. 

What is obviously required is a wider outlook than 
has characterized either the present Government or 
ita predecessor. There must clearly be, as tho Select 
Committee rightly indicates, a continuing watch over 
all such external services, to ensure that no service 
once instituted 1s allowed to run on after its marginal 
usefulness in the national interest has passed; but 
such a scrutiny must be informed by clear conceptions 
of what overseas broadcasting can oontribute,to the 
mamtenance of British needs and interests, ad by 
accurate knowledge of what is bemg done by \ ‘ther 
agencies in influencing the minds of peoples. It yas, 
in fact, to take account of what is being done’, bot 
merely by the British Council and the Colonial Ok toe 
in the field of overseas education, but also of tue 
work of bodies such as the United Nations Educa- 
tional, Scientific and Cultural Organization. 


| No 4320 October 18, 1952 
tl. 3 
" In all this, science is only one facet, but an im- 
U portant one; and soientiflo men should consider how 
|| closely they are affected, and in what ways they 
. could assist the more efficient and effective projection 
f of the mind of Britam and of her achievements ın 
, science, nó leas than in other matters of the mind, so 
as to promote intarnational understanding and pro- 
vide a firmer basis for world peace. The greater 
freedom of seientrflo intercourse, whether it be by 
the exchange of publications, or the interchange of 
visits between individuals or institutional staff, 
depends in part on such mutual understanding a8 
overseas broadcasting is designed to encourage. Even 
in the free world, much remains to be done in the 
way of the removal of restrictions before travel 
between one country and another is as free as is 
desirable for the advance of science itself; and such 
barners are unlikely to be removed purely by 
unilateral action. 

The Estmates Committeo's report also makes it 
manifest how closely this question beara on that of 
technical assistance to the under-developed areas. 
That point is argued more oloeely ın an ariiole, 
“Science and Foreign Policy", by E. M. Friedwald, in 
a recent issue of Impact of Sotence on Sooteiy (Paris : 
Unesco). Mr. Friedwald urges that scientific and 
technical assistance is likely to become a major 
element in internațional relations and a powerful 
instrument for promoting goodwill between nations. 
It can only be fully effective, however, when political 
obstacles have been removed by the appropriate 
means; in this work overseas broadcasting and 
agencies such as the British Council count for 
much. 

What seems to follow, therefore, from this inquiry 
of the Select Committee on Estimates into overseas 
broadcasting 18 that some further measures, which 

- 1t was not within the scope of that Committee to 
suggest, are required. It recommends a system of 
quinquennial grants for the overseas services of the 
B.B.C., in order to enable the Corporation to plan 
ahead for reasonable periods in providing what is 
essentially a long-term project. The administration 
of such & grant and the continumg scrutiny of the 
appropriateness of particular services to changing 
conditions may well call for the establishment of an 
independent body with a wide purview and respons- 
ibility, possibly analogous to the University Grants 
Cammittee, and competent to survey not merely the 
external services of the British Broadcastmg Cor- 
poration but also other activities by which British 
ideals and institutions are made known to the 
world and British prestige is maintained. Such a 
body might, for example, not merely eliminate any 
overlap existing between the work of the British 
Council, the external’ services of the British Broad- 
casting Corporation and the work of the Central 
Office of Information; ib might equally elimmate 
much of the ill-mformed and sometimes carping 
oriticiam to which all theee activities are frequently 
subject. -It could help to bring to the work of the 
British Council a stability which that body no lees 
than overseas broadcasting needs if its work is to be 
planned and oo-ordingted reasonably. 
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The first step in that direction, however, would 
seam to be the institution of an investigation, as 
was suggested by Mr. John Coatman some eighteen 
months ago. Besidee inquiring into the opportunities 
for achieving greater economy and efficiency in this 
fleld, on which it is estimated some £11,000,000 is at 
present expended annually, by co-ordinsting the 
work of the B.B.C., the British Oounail and the 
Central Office of Information, Mr. Coatman suggested 
that such a committee should inquire into the desir- 
ability of relieving the B.B.C. of all responsibilities 
in connexion with the political warfare type of 
broadcasting by transferring it to an &ppropri&te 
government department or agency. The safeguard 
to objective overseas broadcasting which such 
transfer would give is obvious, and Mr. Coatman 
argued the point more fully in & subsequent article 
in Publio Admsnistraiion (29, 160; 1951), m which 
he also developed further reasons for a third sug- 
gestion which he would have the proposed committee 
consider, namely, replacement of direct tranamissions 
of certain overseas services by a transcription service 
of British Home Service programmes, 

Under the federal system which Mr. Coatman 
proposes he believes that such transcriptions would 
truly represent the hfe and culture of the wholo 
nation. Moreover, by broadcasting on the national 
services, better reception conditions would be secured 
as well & much larger audiences than are at present 
reached, while two more medium wave-lengths would 
be made available for home broadcasimg. The small 
committee envisaged by Mr. Coatman as competent 
to examine and report on these questions should be 
competent to examine the wider issues, and conduct 
the continuing surveillance suggested above if it 18 
eventually constituted & permanent body with 
appropriate powers. The Estimates Committee’s 
report strongly supports the arguments already 
advanced by Mr. Coatman, and the inquiry suggested 
appears to be the first step necessary to onsuro both 
economy and effectiveness in mterpretmg the mind 
of Britain to the world, with all the possibilitics that 
such activities hold for the advance of science itself 
and for enabling science to make ita full contribution 
to the growth of international understanding. 


HEAVY WATER 


Physical Properties and Analysis of Heavy Water 
By Isidor Kirahenbaum. Edited by Harold C. Urey 
and, George M. Murphy. (National Nuclear Energy 
Series, Manhattan Project Technical Section, Division 
3, Vol. 4A.) Pp. xv-+438. (London: McGraw-Hill 
Publishing Co., Ltd., 1951.) 458. 


HIS new volume of the National Nuclear 


^ À Energy Seres is devoted to a topic which is of 


importance to a growing number of research workers 
who are using non-radioactive isotopes in tracer 
investigations. Much has already been published on 
the physical properties and analysis of heavy water ; 
but in earlier publications there is & measure of 

t. The subject waa studied in great 
detail d the Second World War, particularly by 
& team working at Columbia University, and it is 
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this new material which constitutes the main part of 
the present volume. The author and editors have, 


however, 


avoided the disjomted effect which was 


apparent in some earher volumes of the series. The 
subject has been treated as a whole, and s coherent 
review 18 given both of the work done during the 
War and of other work published in the open 
literature. 

The first chapter, on the physical properties of 
heavy water, deals with determinations of such 
properties as specific gravity, the melting and boiling 
pointe, vapour preasure, viscosity and refractive 
index, and with thermodynamic date. All the more 
important preaise determinations appearing in the 


literature 


are reviewed, and full-experimental details 


of new work are given. The author then proceeds to 
a discussion of exchange reactions involving heavy 
water, commencing with the calculation of the equi- 


librium constant for the reaction H,O + HD ^ 


HDO + H, and its experimental investigation. A 
similar treatment of exchange reactions involving 


ammonia 


and carbon dioxide follows. 


The large section of the book on 
graphio analyaıs falla into two parta, the first devoted 
mainly to instruments and general techniques of 


measurement, and the second to problems connected . 


with the isotopic analysis of heavy water by the mass 
spectrograph. In both parta there is much that is 










to 


w, and many techniques are described in great 
il. These include both methods for decomposi 


obtain hydrogen for analysis, and also 
for equilibrating water samples with 
or deuterium gas m the presence of a 
ways of analymng water for the 
"7e content are also deeeribed. 

er methods have been applied from time 
analysing heavy water for ita deuterium 
Of these the author has chosen those 
density determinations by means of a float 


í gen drop, and the refractometric method, for 


; ed 
^ awed, 


hg the War 1s described. 


discussion. The existing literature is 
and & good deal'of very precise work done 
methods are 


Gust useful for detecting small variations in 
bundance of hydrogen and oxygen isotopes in 


ibed 


of tl 
const. 


cal waters. Resulte in this field, which are 


in the last chapter, may be of great value 


y future hypothesis concerning variations in the 
io ratio of terrestrial materials. 


t value of this book hes in ite oritical 
The author and editors have themselves 
concerned with much of the outetandingly 

tal work deeoribed. Ther many 


ts of technique, and the careful assessment 


ta of therr ta and those of others, 


“pe major contribution kA the gubjeot. 


. J. EMELÉUS 


* A PHYSICIST LOOKS FORWARD 


The Next Milllon Years 
By Sir Charles Galton Darwin. Pp. 210. (London: 
Rupert Hart-Davis, Ltd., 1052.) 16s. net. 


EVER Sir Charles Darwin seta out to 


. write, we know he will produce something both 
unusual and interesting, and in this book he has not 
disappointed us. He is looking forward. But unlike 
moet of his predecessors in this kind of writing, he is 
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not lmniting himself to a period of a cent 
when people very much like ourselves will 
on developments with which we are famil 
have started: instead he is trying to : 
long-range ‘‘average history” of the worlc 

Instead of the classical cause-and-effe 
Bir Charles adopts the statistical metho 
the laws of probebility. He points out that 
of an individual human being are ps un 
as the movements of an individual molem 
in & contaming vessel ;, but the av f 
duced by an enormous number of mo ect 
predicted with great accuracy because, as 
of chances becomes larger and larger, th 
any single event become lees and less imr 
they tend to cancel out. In statistical dy 
says, an enormous superstructure can be 
confidence out of a foundation that migh 
be very narrow. Pursumg the analogy fi 
may, he thinks, reasonably hope to find : 
law controlling those unpredictable moleot 
beings, if we oan find internal conditione 
to the condition of being & conservative 
system, and external conditions analog 
containing vessel. 

The latter presents the lesser difficulty 
taining veasel is the earth, about which 
know & great deal—probably enough 1 
forecasts. The internal conditions analogo 
of conservative dynamical systems are the 


„and eharacteristios of human nature, and 


generalities seem to emerge which hold fc 
however widely indiyidusls may devia 
properties and characteristics change, 
sufflciently large numbers of eventa only v 
and on analogy with the past, Sir Charl 
that ıt will take about a mulion years | 
have gone far enough to make man go dif 
what he is now that he will become & n 
He does not think that these change 
expedited by some diotetor or ruling : 
hormones or eugenio methods such a 
speedily produced changes ın domesticate 
such differentiation into specifled types 

improbable by the fact that man is ‘‘w 
than “domesticated”. The necessary ruli 
thinks, could never emerge. Man as a 1 
will always_multiply up to the limit | 
available food supplies, and in consequen 
greatly these may be increased, there 


persist & large starving marginal ulgi 
increasing scientific control matiral soled 


some significance as a factor in deter 
chances of living, and some physical d 
may well follow ita elimination. 

Our present political systems are li 
modified. Democracy lacks survival v 
state of parasitiam on the community ang 
modern socal conditions is impermanent 
the end the parasite destroys its host anc 
perishes : the process 1s likely to be hast 


“concomitant reduction of the more intell 


being now driven to have few or no child 
be the non-parasitic communities that v 


- and those that multiply most will domins 


by sheer numbers. For this reason the at 
that world. agreement to control popul 
never be attained : an aggreasor nation o: 
never permit their people to restrict the 
and other nations that wished to survive 
to follow suit. Government would poe 
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some "hero" who has sufficient sense to adapt himself 
to & Bociesy of dense population. Here intellect will 
count, but morality may not, since "in a highly 
competitive world, the sinner haa many advan 

over the aint”. Desire for children there must be, 
however, or the increased population could not 
eventuat. and Homo sapiens may well change into 
Homo padiphilus. Man, however, is & thinking being, 
and the xuthor discusses the potent effect of creeds 
on his life and action—using the word “‘greed”’ to 
denote he whole body of teneta derived from 
teachers the surrounding society and direct personal 
experience. He instances China, where the belief in 
ancestor worship imposea on each man the duty of 
leaving descendants to continue the practice. As 
the children of abler people are more likely to survive 
in a pcpulation where many are on the verge of 
starvation, the creed has & strongly eugenio effect. 
Rome, with a different creed, collapsed under the 
attacks of the barbarians, while China, equally 
attacked, after two erations has absorbed and 
assimilated ita Mongol conquerors and continued its 
course unperturbed : its people now form one-fifth 
of the human race. But in the long rum and over 
great periods of time, Sir Charles 1s sceptical about 
the pexmanent effects of creeds. 

Specs does not permit an adequate summary of 
the author's forecasta: his final picture is, as he 
admito. rather gloomy. He foresees a densely crowded 
world with a permanent starving margin, where the 
people, looking back regretfully on the prodigious 
stores of energy and other natural resources that we 
have so lavishly wasted, are compelled to a harder 
existence than ours and set & lower value on human 
life. Jonditions of work will become more severe for 
the lesa efficient, and the only mitigation will be for 
the more intelligent. There will be more discontent, 
and no notable addition to the sum of human 
happmess. Periodically there will come better times, 
“Gollen Ages’—probably the greatest of these will 
have been the nmeteenth century. Civilization is 
unliLely to be ended by war; but there is the chance 
that some irresponmble individual might blow up the 
who.s planet with a sufficiently large hydrogen 

,bomb when the secret of making such potent 
. instrumentas is discovered. 

Given the premises, the conclusions follow logic- 
ally. The premises assume & universe where events 
fall out as in statistical dynamice, without inter- 
vencion by a Deity as postulated by the Christian 
relizion: & universe without & plan. 

I: would be interesting to compere this forecast 
wits some of ite predecessors. H. G. Wells used the 
cevse-and-effect method, and with his marvellous 
gif of extrapolation was able to predict changes 
which, apparently fantastic at the trme, nevertheleas 
came about later. His picture, too, like that of Bir 
Charles, is depressing. Both forecasts are immeasur- 
abiy remote from the radiantly qptimistic vimons 
of the nineteenth-century writers such aa Edward 
Bellamy, whose "Looking Backwards”, with ita 
blissfully happy people progreasing onwards and 
unwarda for ever, was accepted by even so realistic 
a Victorian ag Sydney Webb—who once told me 
more than sixty years ago that that was what the 
world would be like when we got Socaliam. 

The book is extremely interesting, and it will serve 
& useful purpose if it leads politicians to look forward 
riore than the usual five years, and to try thinking 
cat the long-term result of their policies. 

E. Joun RUBSELL 
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ORGANIC CHEMISTRY OF 
PHOSPHORUS 


Organophosphorus Compounds 

By Prof. Gennady M. ponme Pp. 
(New York: Jobn Wiley and , Ino. ; 
Chapman and Hall, Ltd., 1950.) 60s. net. 


ROM the early days of systematic organic 

chemistry, organic compounds of phosphorus 
have been the subject of considerable investigation. 

i in the late 1860's, the eminent German 
chemist Michaelis devoted a long and illustrious 
lifetime to their study, and he and his school were 
responsible for laying the foundations of the chemistry 
of phosphorus compounds. ‘There followed the 
classical researches of Arbuxov in Russia, and more 
recently British chemists have made outstanding 
contributions. The names of F. G. Mann and W. C. 
Davies are associated with valuable studies in the 
phosphine fleld, and to A. R. Todd we owe the 
development of several new methods of phos- 
phorylation, elegant syntheses of substances related 
to nucleic acids, and notably the first authentic 
preparation of adenomne triphosphate. 

Several organophosphorus compounds have to-day 
acquired industrial status for diverse applications 
as solvente, plasticizers, insecticides, surface-active 
agente, flame-proofing compositions, lubricating-oil 
additives and warfare agents. Schrader pioneered 
the use of phosphorus compounds-as insecticides, and 
the discovery of systemic activity in oertain deriva- 
tives has led to important developments. But 
undoubtedly the main interest ın organophosphorus 
compounds derives from their biological significance. 
One need only mention the nucleic acids, phospho- 
lipids, phosphoproteins and amino-acids, various 
coenzymes, nucleotides, phosphorylated denvatives 
of sugars and the fact that two of the more recently 
discovered vitaming—vitamin Bı, and pantothenic 
acid—aeem to function biologically as e bed 
derivatives, to realize the importanoe of phosphorus 
compounds in the manifestations of life phenomena. 
Yet it is not unusual to find but scant reference to 
the organic chemistry of phoephorus in standard 
text-books even to-day. The appearance of this first 
treatise on the subject in English is therefore 
particularly welcome. 

The author, Prof. G. M. Kosolapoff, who is of 
Russian extraction, has been able to draw on the 
fund of valuable information available in the sciontiflo 
literature of that country. For more than a decade 
he has himself carried out researches in this feld, 
originating and improving syntheses of organo- 
phosphorus compounds. Written from the point of 
view of an organic chemist, the book is mtended 
poer for org&nio chemists. Ita scope is strictly 
imited to a review of preparative methods for various 
types of phosphorus compounds with discussion of 
their general characteristics. The interesting subject 
of the naturally occurring phospholipids, for example, 
15 considered outaide the scope of the volume, and 
biochemiste will regret that no attempt has been 
made to treat biochemical aspecta. Even so, Prof. 
Kosolapoff has rendered æ signal service to the 
chemical community by filling a significant gap in 
the literature. 

A serious difficulty in compiling this book was the 
confusion arising from lack of & universally adopted 
system of nomenclature for phosphorus derivatives. 
In hi classification of compounds into types the 
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author haa departed from current practice in some 
respecta, and he has eliminated as far as possible 
specific names which have been needlessly tu- 
ated. The term ‘phosphmic’ acids (R,P(O) has 
been abandoned, the acids being regarded as derived 
from phosphoric and phosphorous acids by replace- 
ment of hydroxyl groupe by the radicals. The use of 
‘ohloro-phosphonate’ has also been rejected in favour 
of chlorophosphate. 

Each pter follows & general pattern: a brief 
introductory statement about the claas of compounds 
dealt with, followed by detailed consideration of 
preparative methods applicable to compounds of that 
type, discuasion of their general charactenstics, a 
compuation (up to January 1950) of known authentic 
compounds with ther physical constants and mode 
of synthesia and, y, all pertinent references. 
Individual compounds with properties not typical of 
the group are noted. To avoid ambiguity owing to 
the several systems of nomenclature now in common 
usage, the tabulations of known compounds are based 
on structural formuls in progressive order of com- 
plexity. These take the place of a comprehensive 
index of names at the end of the book. While this 
feature has the merit of permanency, ıt makes it a 
little more difficult for the non-specialist to trace any 
specific compound. 

Laboratory workers in this branch of chemistry 
will value this book'not only as a source of information 
on synthetic methods but a8 & complete dictionary 
of organophosphorus compounds. J. [pars JONBS 


ANTHROPOLOGICAL STUDIES OF 
ARAB LIFE 


Birth and Childhood among the Arabs 
Studies in a Muhammadan Village in Palestine. By 
Dr. Hilma Granqvist. Pp. 289. 1947. 25 Danish kr. 
Child Problems among the Arabs 
Studies in a Muhammadan Village in Palestine. By 
Dr. Hilma Granqvist. Pp. 836. 1950. 30 Danish kr. 
(Helungfors: Soderstróm and Co.; Copenhagen: 
Emar Munksgaard.) 

R. HILMA GRANQVIST'S earlier two-volume 

work in English, ‘Marriage Conditions in a 

Palestinian V " (Helsingfors : Academic Book- 
store, 1931-35), aroused, and merited, quite unstinted 
„praise. Ita excellence from a methodological point 
of view, ita manner of presentation and ite etrating 
thoroughneas are repeated in the two books now 
under review. During 1925-81 she spent three years 
in Palestine for the purpose of attaining ‘‘an objectrve 
knowledge of the Arab people in order to help us to 
understand the culture of Bible times, and therewith 
the sources of Christianity". To achieve such an aim, 
ahe wisely decided to concentrate on a detailed study 
of a small community, that of the village of Artas, 
bordering the desert south of Bethlehem, m preference 
to a large-scale but leas intensive survey of Muham- 
madan Arabs as a whole. She has succeeded in a 
briluant fashion and has rmanenily enriched 
anthropological and sociological literature by revealing? 
& microcosm of Arab—one might fairly say Semitio 
—values and sentiments that have persisted since 
the days of the Prophets and still endure. iali 
in other flelds have suggested ‘Eber or Heber as the 
eponym of both ‘Hebrew’ and ‘Arab’, and here is a 
mass of evidence for the supremacy of custom in the 
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very area from which the two ancient peoples (now, 
alas, so deeply at odds with each other) have made 
their most profound impress on Western civilization. 
The emphams that recent studenta have laid on 
mstituiional factors in the determination of culture 
seems nugatory when compared with this predomin- 
ance of custom, and, to judge from the quality of 
Dr. Granqvist's fleld-work, her sympathetic inmght 
into Arab lfe and ambitions has shown that she 
combines to an extraordinary degree the dual role of 
anthropologist and philanthropist. 

"Birth and Childhood among the Arabe" does not 
follow the tenete of one contemporary psychological 
school in streasing early toilet habite as doomve in 
the formation of & child's personality. Dr. Granq- 
vist's netis far more widely cast, but the draught of 
ethnographioal fishes brought up by rt is in no sense 
leas miraculous. The main topics comprise pre-natal 
and post-natal observances, the paraphernalia of 
pregnancy and birth—how Irttle significance, incident- 
ally, does the caul seem to possess in Palestinian 
folk-belief—as well as nursing, children's games and 
work, education and the development of character 
and, finally, circumcision. It may be thought that 
Dr. Granqvist was particularly fortunate in choosing 
as her principal informant the blind widow Alya, 
and in securmg the good offices of the daughter of 
the Alsatian missionary family of Baldensperger, 
resident in Artas since 1840, in whose house she 
lodged; but this would do scant justice to the 
erudition she herself brings to the treatment of her. 
subject and the wealth of comparative material she 
cites from Biblical and other sources in support of 
her own findings. These confirm her contention that 
the possible influence exercised by the child on the 
Teligion and language of the Bible has been under- 
estimated, and they put theologians and anthropo- 
logista alike m her debt. 

The second volume, ‘Child Problems among the 
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, Arabe”, moves from the sphere of custom and the 


. minutis of their 


artless to that of the ely, if not wholly, more 
sober one of genealogical data and statistics. Hero, 
too, Dr. Granqvist displays an impressive grasp of 
method which will be the envy of those concerned 
with population studies, and it 18 difficult to evaluate, 
the careful inferences ahe draws from her observations 
in other than superlative terms. The first chapter is 
devoted to an analysis of names. Teknonymy, a 
word introduced by Tylor to denote the callmg of 
parents after their children, is restricted to the eldest 
Bon in the Near East, where the practice is known as 

. Onoe more the whole subject is illuminated 
by abundant documentation from li sources. 
The scope of the remaining parta of the book includes 
sex-ratio, fecundity and fertility, child mortality and 
the dus relating to ıt, the treatment of aing children 
by therapeutic and supernatural means, the position 
of children in & phtriarchal society, child—parent 
relationships, and the importance of the social and 
familial environment to & child's upbringing. An 
extensive bibliography, a list of Biblical parallela and 
a detailed index to both volumes complete the 
contents. 

It may be remarked without exaggeration that 
Dr. Granqvist's researches establish a new standard 
m ethnographical technique. Seldom does one come 
across investigators so completely at ease with the 

Inquiry, and in the present instance 
the author has evidently profited from the previous 
studies she made of purely religious problems, which, 
together with her work on family life among the 
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Araba (‘‘Arabiakt Familjeliv” (Stockholm : Ahlen 
and Soners forlag, 1039)), were written in Swedish. 
In common with other Scandmavian scholars, the 
Finns have developed the recording of their indigenous 
folk-oulture to an extent that, in ite literary aspect, 
i8 unmatched elsewhere, except perhaps m Ireland. 
(On the situation in Great Britain ıt 48 better to 
m&intam an embarrassed silence.) Dr. Granqvist 
ne equalled her fellow-countrymen’s achievement 1n 
ee contribution she has made to the study 
ofac alien to her own. J. C. TREVOR 


FOUNDATION OF GOOD ROADS 
AND RUNWAYS 


Soll Mechanics for Road Engineers 

(Department of Scientific and Industrial Research : 
Road Research Laboratory.) Pp. xxiv4-5414-00 
plates. (London: H.M. Stationery Office, 1952.) 
30s. net. 


HE work of the Sou Mechanica Section of the 

Road Research Laboratory can be followed by 
interested persons in the many excellent publications 
issued, for example, in ite ‘technical papers’ on com- 
pection, soil survey procedure and pavement demgn, 
or in rts ‘road notes’ on frost and drought damage, to 
quote only a few. In the volume under notice, these 
appear to have been collected together and carefully 
edited to form the most authoritative book on soil 
mechanios for road engineers at present available. 

The book gives & complete picture of the soil 
mechanics knowledge that might be of use to a road 
engineer, from soil identification and clasmficatian, 
mechanical and chemical” testing, soil stabilization 
and compaction, on to the ultamate goal of pavement 
design, each chapter being supplied with adequate 
references for further information. There are par- 
ticularly interesting chapters on the movement of 
soil moisture and the investigation of foundation 
failures. 

Each peragraph of the book is numbered, and this 
would lead one to suppose & good deal of aross- 
referencing. In fact, virtually none existe; except in 
broadest terms, and this is one of the weaknesses of 
the book. Each chapter oan almost stand on ita own, 
and this has led to a certain amount of repetition. 
For example, 1n one of the flnal chapters on bearmg 
capacity, shearing resistance, Coulomb's equation and 
Mohr circles are referred to as if they had not been 
previously mentioned, whereas, in fact, there 1s & very 
full chapter devoted to shear , after which jt 
is gratuitous to be told that “granular soils are more 
capable of carrying load if they are confined than if 
they are not". 

Tho ohapter on consolidation more logically comes 
before that on shear strength: then the 9 = 0 result 
for undrained shear tests becomes more understand- 
able. Similarly, ıt would be more logical to treat 
bearing capacity before pavement design. These 
criticiams could be met easily by efficient croas- 
references. 

It would have been helpful uf, in the section on the 
determination of specific gravity, typical values for 
soils had been given. Later on, an mplicit value of 
2°65 is used indisoriminately for clays and: sands 
alike. 

The offect of pore water pressures on shear strength, 
although initially correctly stated, does not appear 
to have been fully understood. For example, in 


NATURE 


639 


saying that ‘‘the greater the drainage attained during 
a test, the greater will be the shearing resistance”, 
the effect of the decrease in pore water pressure which 
takes place during an undrained test on & dilating 
soil has been overlooked. 

Each chapter has ita introduction, telling what is 
going to be said in it, and a summary telling what 
has been said. This 18 convenient for a technical 
journal where a number of different topics are 
treated; but here it would appear unnecessary. 
Agam, the nine pages at the front devoted to figure 
titles seem unnecessary. 

The diagrams and photographs are of a high 
quality, and the book is well produced apart from 
numerous printing errors which ought to be correoted 
before the next edition appears. K. L. Nasu 


BIRDS OF GREENLAND 


Grønlands Fugle (The Birds of Greenland) 
Text by Finn Salomonsen ; Plates by Gitz-Johansen. 
Part 3. Pp. 349-608--plates 87-52. (København : 
Ejnar Munksgaard, 1951.) 3 vols. 42 dollars; 
£14 16s. Od. Map of Greenland, prepared for The 
Birds of Greenland by Geodetic Institute and Finn 
Salomonsen. 40 em. x 60 em., 10 Danish kr. 

HIS is the final part of an interesting work (for 

Vola. 1 and 28ee Nature, 107, 744 (1951) and 169, 
48 (1952), respectively) and deals with the auks, birds 
of prey, owls and passeres. There is some evidence 
that the great auk bred in south-east Greenland in 
the sixteenth century. According to Greenland 
chronicles of Bjørn Jonssen, Lutra Clemens, an Ice- 
lander, on & voyage to Greenland between 1580 and 
1596, landed at Gummborjarn’s Skerries, north-east 
of Angmagssalik, and loaded his boat with groat 
auks. At a much later period, during 1768-74, this 
bird was a regular visitor in small numbers to weet 
Greenland, and Fabricius tells us that they were 
lulled for food by the Greenlanders, and the Danish 
inhabitanta made blankets out of the gkins. The last 
bird to visit Greenland was killed at Disko Island in 
1821. The little &uk, in contradistinction to ita large 
namesake, is reputed to be the most numerous bird 
in the world, and Dr. Finn Salomonsen quotes one 
authority who estimates that in the Scoresby Sound 
district alone there are five million pairs. All the 
large breeding colonies are in the north, and those in 
the south are much smaller, sometimes only a few 
pars. When the suk comes ashore to breed, they 
are preyed on by foxes, glaucous gulls and gyr-faloons, 
to say nothing of the numbers netted by Greenlanders 
for winter food. When at see they run the gaunt- 


. let of seals, fish, and even whales, according to 


Salomonsen. Nevertheless, in spite of all this, there 
does not appear to be any signs of the birds becoming 
reduoed in numbers. 

Of the three birds of prey breeding in Greenland, 
ihe most interesting is the gyr-faloon, a circumpolar 
species. In the heyday of falconry the white form of 
this bird was in great demand and was usually only 
in the ion of kings, or very important people. 
Botually, fn (b pursuit of game it had not the desh 
of the peregrine, and Dr. Salomonsen's notes on the 
food and manner of hunting of these two birds is of 
great interest. He remarks also that the gyr-falcon 
is easily driven away by a pair of long-tailed akuas, 
or & pair of ravens, which would not be the case with 
the peregrine. ‘The classification of the gyr-falcon 
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has always been & matter of dispute owing 
differences in colour, which fall into three a 
white, grey and dark. The author follows Schieler 
and other Danish ornithologists, ‘and divides the 
forms in Greenland into two races, Falco r. candicans, 
the white bird breeding in the north, and F. r. 
obsoletus, breeding in the gub-Arotio and low Arotio 
zones, and which may be either grey or dark in 
colour with many intermediate coloured birds. 

Among the passeres, the fleld-fare calls for atten- 
tion, since it first began to nest in Greenland in 1043 
and is now & regular breeder; this is an in i 
case of colonization. From the systematic list at the 
end of this part we learn that 224 species and sub- 
species have been recorded from Greenland, and, out 
of these, 64 breed regularly, 58 have only occurred 
onoe and most of the remainder are casual visitors. 

There are a very good bibliography and map. It is to 
be hoped that Dr. Salomonsen will see his way to 
bring out in the near future a cheaper and smaller 
edition, without plates, of this important fauna. 

N. B. KINNEAR 


to the 


LIFE OF THE WESTERN 
ATLANTIC COAST 


The Living Tide 
By N. J. Bernll Pp. xi+ 2566+16 plates. (London : 
Viotor Gollancz, Ltd., 1951.) 165. 6d. net. 


ROF. N. J. BERRILL’S excellent contribution 
to the ever-growing number of popular books 
about life in the sea is concerned mainly with the 
inshore life of the east coast of the United States. 
There are occasional excursions elsewhere, par- 
ticularly to Salcombe and the coasts of Cornwall— 
scenes of the author's youth—but for the most part 
the theme ig distinctly North American, though quite 
& number of the ies described are common to 
both sides of the Atlantic. From Loggerhead Key m 
the Dry Tortugas northwards to Maine & number of 
outstanding examples of the marine flora and fauna 
are described with & bare minrmum of technical 
words. The writing, never dull, presenta a depth of 
sound biological knowledge in a light and entertaining 
manner that is wholly delightful. Especially note- 
worthy are the accounts of the breeding of the turtle, 
of the upside-down jellyflah Cassiopeia in the moat 
of Fort Jefferson, of L«mulus, and of the skull and 
breeding of the crucifix fish (a species of cat-flah). 
There are first-rate chapters devoted to the lobsters, 
Bquids and seals of Maine. 

It is & pity that Prof. Berril in his endeavour to 
eliminate all technicalities, leaves the biologist on the 
eastern side of the Atlantic to puzzle out the identity 
of some of the animals he mentions. There is need 
for an appendix giving the scientific equivalents of 
such popular appallations as the sea potato, the grey 
snapper, the blue crab, the quahog and the soft- 
shelled clam. ‘The last-named, we are aseured, 18 
"gand-gaper" in an English flah-market. There are 
occasional lapses of style, as in the sentence about 
the fanning feet of the barnacle pulling in & handful 
of water and food; and there are occasional errors 
of fact, as in the statement that Zostera 1s a terrestrial 
grass, which has invaded the ska. But to dwell on 
these rare slips would be to give & false impression 
of a most readable and accurately written book. 

Compared with the text, the photographic illus- 
trations are disappointing. Two of the pictures are 
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from habitat groups in the New York Natural 
History Museum; but the fanciful captions may lead 
the unwary to assume that they are photographs 
from life (unless, indeed, the wires suspending the 
trigger-fish happen to be noticed). The remaming 
photographs are from life and are of very mixed 
ty. The best, a good one, is of living squids; & 
ew photographs are not in proper focus and should 
not have been included. D. P. WiQiLsON 
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THE SUGARCANE 


Botany of Sugarcane 
By Dr. C. van Dillewijn. Pp. xxiii-- 871. (Waltham, 
: Chronioe Botanica Co., 1062.) n.p. 


HE author has produced this considerable 

volume for the best of reasons, namely, that he 
wanted to do so and because he felt that such a 
volume, which relates to a major tropical crop, rf 
not overdue, would oertainly be timely. In contrast 
to other works on the sugarcane, which have been 
mainly practical, technological, historical or economic 
in their conception and outlook, this book is what its 
title declares ıt to be: essentially a work of botany. 
In it, on the basis of & bibhography of some 617 
titles, the author has produced an account of the 
sugarcane plant in all ita phases of germination, 
growth, development and reproduction. As perhaps 
might be expected, the data available to the author 
are somewhat uneven: some aspects have been the 
subject of mtensive research, while others have 
remained comparatively neglected, those aspects 
which stand in a close relation to agricultural or 
technological aspecta being most amply documented. 
Thus photosynthesis occupies thirty-two pages, 
respiration lees than four. 

The first section is devoted to & detailed illustrated 
account of the morphology and anatomy of the stam, 
buds, leaves, inflorescence and roots, and the second 
to physiological aspects, including germination, 
tillermg, growth, chemical composition, nutrition, 
water relations, photosynthesis and respiration. In 
& contemporary work ib ıs perhaps surprising that 
the genetical and cytological aspects are not moluded, 
though a chapter is devoted to the evaluation of 
vegetative characters in the classification of varieties, 
while the part played by the introduction of new 
varieties in safeguarding the industry is fully 
Teco 

The author rightly considers that cane-growing 
should be treated as & science, and with due emphasis 
he directa attention to the fact that there 18 a great 
gap between the relatively low efficiency m the fleld 
and the high efficiency in the factory. This he 
attributes to lack of knowledge, to failure to make 
use of knowledge that 1s available, and to dependence 
on tradition, local opinion and empiriusm rather 
than on knowledge of the botany of the sugarcane 
and the related principles of ita cultivation. In the 
present volume an attempt is made to remedy these 
defects and to make available to workers in all 
countries a comprehensive work of reference. The 
author and his publishers are to be congratulated on 
their achievement, and the hope may perhaps be 
expressed that the Chronica Botanica Company will 
regard thie present volume as but one of a series of 
monographs on the botany of important crop planta. 

C. W. WARDLAW. 
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Advanced Flve-Figure Mathematical Tables 
By C. Attwood. . v+69. (London: Macmillan 
and Co., Ltd., 1051.) 4s. 6d. net. 


HIS book is intended as a continuation of the 

game author’s “Practical Five-Figure Mathe- 
matical Tables”, published in 1948. The collection of 
tables provided, however, is complete in itself, but 
the material might well seem strange to anyone 
unacquainted with the more elementary volume. 

The trigonometrical tables are expressed in 
decimals of a degree, rather than m the usual intervals 
of six minutes, and an alternative set ia algo available 
with arguments in radians. As before, with emphasis 
on interpolation, sfnall-interval tables have been 
auppliod for the critical ranges, where the method of 
mean proportional parts is no longer adequate. 

The tables of hyperbolic functions, which follow, 
meolude the hyperbolic tangent, not normally featured 
in books of this kmd. Very detailed exponential 
tables for both positive and negative arguments 
between 0 and + 7-5 (which incidentally render the 
presence of logarithm tables unnecessary) are followed 
by tables of the factorial function for intervals of 
0:001 in the range from 0 to 1. In these, the author 
uses the symbol 21, instead of the more classical 

oo 
I'(z + 1), for | etirdi, with consequent minor modi- 
fications in the recurrence formula. 

The final tables should prove most useful, con- 
taining a8 they do complete elliptic integrals of both 
kinds (with k&! as argument) and ordinates and areas 
of the normal probability curve. In conclusion, a 
very comprehensive set of explanatory notes and 
formule, together with several numerical examples 
illustrating the correct use of the tables, serve to 
complete a book which is well produced and olearly 


printed. J. H. Pearce 
Selectlve Toxicity with Speclal Reference to 
Chemotherapy 


By Prof. Adrien Albert. (Methuen's Monographs 
on Biochemical Bubjects.) Pp. xi-4-2284-5 plates. 
(London. Methuen and Co., Ltd.; New York: John 
Wiley and Sons, Inc., 1951.) 75. 6d. net. 


ESSRS. METHUEN’S “Monographs on Physical 
Subjeote" have long provided the student of 
moderate means with authoritative and modestly 
priced treatments of subjects not generally well 
covered by the orthodox text-books, and it is grati- 
fying to know that similar provision is now being 
made in biochemistry. It us mgnificant of the progress 
made by biochemis in recent years that what 
might have been the t in the new series, namely, 
the late Dr. N. U. Meldrum's “Cellular Physiology", 
actually appeared in & series of monographs on 
biological subjects, and the publication of a series of 
monographs on biochemical subjecta is a fitting 
tribute to the mature status to which biochemistry 
has now attained. 

In this volume, based on a series of lectures 
delivered at University College, London, in 1949, 
studente of biology and chemustry, coming fresh from 
their respective trainings in fundamental science to 
the hybrid subject of selective toxicity, will find much 
food for thought. While the choice of material in 
places emphasizes Prof. Adrien Albert’s personal 
research interests and points of view, illustretions 
are drawn from & wide range of flelds as far removed 
from each other as selective herbicides and local 
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anesthetics. After defining selective toxicity and 
describing applications, Prof. Albert discusses physico- 
chemical aspects with reference to drug-receptor 
interactions, the role of ionization in the acridine 
antuseptics, chelation and trace metals. Chemo- 
therapy is then reviewed, and various pharmacological 
themes are adumbrated in the closing chapter. 


Chemical Indicators 

By Prof. O. Tomisek. Translated by A. R. Weir. 
Pp. x4 258. (London: Butterworths Seientiflo 
Publications, Ltd., 1951.) 21s. 


HE subject of chemical indicators is of interest 

to many workers in the flelds of pure and applied 
chemistry and biology, and, mnce advances aro 
steadily reported in all its branches, a modern trcat- 
ment is always welcome. The present volume, by an 
authority in the field, should be valuable to many 
kinds of workers. 

The treatment ıs modern, the goneral theory of 
acids and bases bemg used throughout, and the 
fundamental equations are clearly deduced and their 
use explained in such a way that they should he 
easily understood by non-specialste. This is an 
important feature, since & proper uso of indicators 
depends on a knowledge of recent advances in tho 
theory of electrolyte equilibria which are not easy to 
follow unless simply presented. The equations are 
illustrated by numerical examples, which aid in 
elucidating their meaning. 

The book includes a full account of apparatus and 
experimental methods, is provided with usoful tables, 
and i8 very complete, since it deals not only with 
acid-base indicators but also with oxidation-reduction 
indicators, adsorption indicators, and fluorescent 
indicators. Full references to the literature are givon. 
In every way this is & most useful and attractive 
book, which may be warmly recommended. 


Theoretical Aerodynamics 

By Prof. L. M. Milne-Thomson. Second edition. Pp. 
xx+414. (London: Macmillan and Co., Ltd., 1052.) 
40s. net. 


REVIEW of the first edition of this treatise 

appeared in Nature of May 8, 1048. The faot 
that a second edition has been called for go roon 18 
evidence of publ appreciation of the book and of 
the vitality of aeronautical science. 

The second edition 1s substantially identical with 
the first, except for the very notable addition of a 
chapter, running to 5l pages, devoted to supersonic 
‘conical flows’. By & conical flow 18 meant one in 
which the velocity vector, pressure and temporaturo 
are all constant on each straight line through a fixed 
origin. Such flows lend themselves to theoretical 
treatment of & relatively simple nature and there are 
many useful applications, for example, to wings of 
‘delta’ plan form which are now being used on some 
high-speed aircraft. The new chapter is a valuable 
and weloome addition to the book. Some eccentricities 
of nomenclature have been amended ın this edition; 
but the treatment of the mechanics of flight and of 
stability remains as before and is too short to be 


In spite of the substantial increase in the sizo of 
the book and of the notorious ineroase m costs in 
recent years, the price of the book has not bcen 
raised. The author and publisher are to be con- 
gratulated on producing & book which, from all 
pointa of view, is good value for money. 

W. J. Dunoan 
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BEHAVIOUR OF 


HE social insects have for & long time attracted 

the attention of biologiste, and, undoubtedly, the 
epoch-makmg discoveries of Prof. K. von Frisch and 
his colleagues have led to a great revival of interest ın 
these groups, more especially perhaps in the bees and 
anta. At the recent meeting of the british Association 
in Belfast a part of Section D (Zoology) devoted a 
day to papers and discussions on the behaviour of 
anta, bees and termites; it was unfortunate that 
wasps could not be included. 

During the morning session, under the chairman- 
ship of the premdent of the Section, Prof. A. D. 
Peacock, members considered certain aspects of the 
behaviour of ants and termites. “L'he behaviour of 
honeybees was the subject of the afternoon session, 
when Prof. G. C. Varley took the chair. 


Ants and Termites 


In his paper, Dr. J. H. Sudd (University College, 
Dundee) described & number of i ts on the 
poesibilty of forming colonies of Pharaoh’s ant 
(Monomorium pharaonis) with various numbers and 
proportions of queens, workers end pre-adults, and 
discussed the significance of iheee resulta in the 
spread of natural infestations of this ant, which has 
established itself in such places as lutehens and 
bakeries. High humidity-and temperature, and dark- 
ness in the nest cell, are necessary for successful 
culture of colonies of this ant im the laboratory. 

Wheeler thought that, in general, anta could found 
colonies 1n one of two ways. Most commonly a sexual 
couple or a fertilized queen left the parent colony 
and raised brood, thus forming the nucleus of a new 
colony. In other cases some kind of swarming took 
place in which & sexual couple together with & number 
of workers left the parent colony and founded a 
daughter colony. Wheeler conmdered that swarm- 
ing was uncommon in temperate species. In M. 
pharaonts, which is probably a tropical species, there 
is no sign of swarming. Mating takes place in the 
nest; but experimental attempts to found new 
colonies with sexual forms alone have always failed. 
This is not, however, because queens will not feed 
themselves, nor because isolated queens refuse to lay 


lm iB even more remarkable is that attempts to 
found colonies with a population of one or more 
queens and a number of workers have also failed, 
although eggs were laid and in some cases larvæ were 
produced. In order to found colonies in the laboratory 
both workers and young stages are necessary ; but a 
queen 13 unnecessary and may even be harmful, since 
she appears to compete with the larvm for the 
attention of the workers and tends to be ‘ritually’ fed 
at the expense of the larve. After a few hours, 
however, the queen is deserted and the larve receive 
more attention. Such feeding of the queen by workers 
appears to be a truly instinctive act, with & releasing 
mechanism, and to have a vanable threshold. The 
lowest ratio of workers to pre-adults with which & 
colony has been founded successfully was forty 
workers to fifty-three pro-adulte, of which twenty-one 
were pre-pupe. 

Trapping has indicated.the probability that eatab- 
shed colonies of this ant have a habit of wandering 
as a whole, or of dividing and then rejoinmg, and 
perhaps it is not legitimate to think of the popula- 


NATURE 


October 18, 1952 


VoL. 170 


SOCIAL INSECTS 


tion of an infested building as consisting of a number 
of discrete colonies. 

It seems clear that the spread of infeetation of M. 
pharaonis 1s not @ simple matter. For example, 
although it 18 no doubt possible for this species to be 
disseminated in & cake, ıt would be necessary for 
quite & large number of worker anta and pre-adult 
stages to be present if the establisbment of & colony 
in & new situation is to result. 

Dr. D. M. Vowles (Univoraity of Oxford) oon- 
sidered the social structure of the ant colony 1n terms 
of the behaviour patterns of the mdividual ant. He 
deeoribed how workers of Laswus niger will carry their 
brood from e hght into a dark area and said that, if 
one ant 18 made to retrieve too many larve, this 
activity ceases, although other activities do not. This 
can therefore be interpreted as exhaustion of the 
drive for brood retrieving. The method of handhng 
the brood when retrisving it varies in different 
speciee—the inherited innate component differs. 
Furthermore, the method of handling individual 
larve and pups depends upon their size, shape and. 
similar characteristics, the taxis component of 
instinctive behaviour allowing adequate adjustment. 
The releasing stimulus seems to depend on & com- 
bination of size, odour, solidity and the hunched 
shape of the anterior end of the larva. H 

In M ruginodts the foraging activity, both 
of the individual and of her colony, can be intensified 
by increasing the proportion of larve to workers in 
the colony. creasing the number of pups does not 
result in any morease of foraging activity. There 
are two types of foraging activity, one for sugar, which 
takes place continuously and represents the indi- 
vidual ants feeding activity, end the other for 
em which 18 stimulated by the presence of larvæ, 

ut not pups, and is parental activity. 

Food exchange between workers is an important 
factor in the integration of the colony. The resulta 
of Dr. Vowlee's work with Camponotus pennaylvan- 
nus suggest that, when adult ants appear to be 
begging for food, they are really seeking 1t anywhere 
that they can find it and will take ıt from the first 
available source. They havo learned early m life that 
they can obtain it from other workers, and he said 
that, as a rule, food exchange 18 a question of a would- 
be donor finding & willing acceptor. The signal for 
regurgitation appears to be & touch on the mouth- 
parta, and the antenn» of both donor and acceptor 
appear to be used during food exchange for findmg 
and orienteting the other ant’s head. It is the 
donating, rather than the receiving, behavioural 
mechaniam which has evolved in ants. 

Dr. Vowles concluded by that ant 
behaviour is essentially parental and that nearly all 
the duties performed by workers could readily have 
been carried out by their solitary ancestors. During 
the evolution of social life, worker ants have had 
to lose oertain behaviour patterns, such as those 
involved with courtship, mating and egg laying, 
which if present would tend to disrupt the social life 
of the colony. One must distinguish between 
gexusl and parental behaviour; only the former has 
become pressed in worker ants. - 

Mr. 8. J. Holt (Nature Conservancy, Edinburgl.) 
gave some details of his work in a Bcottiah forest on 
the quantitative assessment of the foraging activities 
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of colonies of the wood ant, Formica rufa. From & 
nest & number of well-defined, branching tracks 
radiate, each of which terminates in a large pine tree 
up which the foragers olmrnb in search of honeydew. 
Each individual ant usually, but not invariably, uses 
one particular track on her way to and from the nest, 
and the speed at which she walks and, therefore, the 
rate of foraging and the rate of flow of foragers from 
the nest vary with the temperature. If one sets up 
check points along a track, one finds that the number 
of foragera passing along the track decreases the 
farther one gete from the nest, and, although most of 
the &nte (about 80 per cent) keep to the track, a 
certain number leave it at intervals and spread out 
to hunt in the areas between the radiating tracks. 

By marking individual ants belonging to & par- 
ticular wolated colony, Mr. Holt has been able to 
study the economy of their colony. Each forager 
carried at one time about 0-0019 gm. of honeydew 
or, if she waa collecting insect food, a load weighing 
on an average 0:008 gm. Each forager on & good 
day brought home food equivalent to about half her 
own body-weight. Formica rufa is very fond of 
midges, and on those days when midges settle in 
numbers on the rowan trees, the foragers tend to 
dosert the pines and go to the rowans instead. 

Prof. J. E. Webb (University College, Ibadan) con- 
siderod tho swarming behaviour of termites as an 
adaptation to the particular type of social life adopted 
by this order of insects in comparison with that found 
in the higher social Hymenoptera. He pointed out 
that the termites differ from most social insects in 
that each colony has both a-king and & queen. The 
‘swarming’ in termites of winged males and females 
18 & prelude to colony formation, during which the 
male requires not only to contact the female but 
also to remain in association with her throughout the 
hazardous period before the first chamber of the new 
nest is formed. The chances of survival of the termite 
pair are much lees than those, for example, of single 
fertilized queen ante, and the fact that they survive 
at all would appear to be due largely to the complex 
pattern of behaviour that winged termites exhibit 
during the proceas of ‘swarming’. i 

The male and female termites emerge from the 
nesta in which they have been born in large and 
‘approximately equal numbers around dusk on the 
day following the first rains ; thus there is & reason- 
able chance of mating occurring between individuals 
from different colonies, and, further, at this time the 
soil will be soft, thus permitting easy excavation, 
and will remain so long enough for the colony to 
become sufficiently large to regulate ita own humidity 
conditions. 

On first emerging, the male and female termites 
are positively phototactic and are attracted by, and 
fly towards, the brightest light. The females settle 
on the ground some distance from their parent nests 
and shed their wings. The males search for females, 
making short fights interspersed with periods of 
running in all directions on the ground, and do not 
gonerally shed their wings until they have found 
females. When & male finds a female, he caresses the 
hind part of her abdomen with his mouthparts and 
antenns, and this stimulates her to run forward with 
the male following ‘in tandem’. As soon as such 
contact has been established, the female becomes 
negatively phototactic and runs away from the light 
in search of a suitable site, where both ghe and her 
mate begin to excavate the first chamber of the new 
nest. Should the pair become separated, the female 
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promptly stands still with her abdomen raised and 
flattened while the malo runs in circles seeking her. 
When contact is re-cstabliahed the male ro»umos 
his caresses, which once more stimulate the femalo 
to run forward. 

Prof. Webb pointed out that with respect to their 
swarming behaviour the termites appear to be untquo 
among social insects. He said that tho behaviour 
pattern he had described for Macrotermes ntgerrensts 
is essentially srmilar, except for minor details, to that 
of all other termites, and suggests that this behaviour 
during swarming is one of the basic characteristics 
of the Isoptera and may well be one of the important 
factors which has initiated development of the social 
habit within the group. 

During the short discussion which followed «these 
four papers, Dr. 8. H. Skaife (South Africa) suggested 
that it would be more correct to speak of the ‘mating 
flight’ of termites rather than ‘swarming’, os thi 
phenomenon is in no way comparable with tho 
‘swarming’ behaviour of honeybees. Prof. Webb 
replied that, while agreeing that these two phenomena 
are not comparable, he thought that tho term 
‘swarming’ 1s well understood when use! for deseribing 
the mating behaviour of termites and ants. 

Dr. Sudd asked whether antennal stimulation by 
one ant 1s important in mdueing another ant to givo 
food to it. Dr. Vowles replied that he is convinced 
that ıt ia not and, on the contrary, that it rather 
appears that an ant which wishes to give up food 
stimulates another ant to receive this food by offering 
it to her. Dr. C. G. Butler remarked that this also 
appears to be true in the case of worker honeybces. 
Most of the reat of the discussion, ın which various 
members took part, was concerned with an attempt 
to find an all-embracing definition of social life, but 
no definition that was acceptable to all was suggested. 

Prof. Peacock closed the discussion with & few 
remarks, in the oonrse of which he said that he was 
very interested to find that there ıs so much in 
common in the behaviour shown by the different 
species of social insects that had been discussed. 


Honeybees 


The opening paper in the afternoon session was 
given by Mr. C. R. Ribbands (Rothamsted Experi- 
mental Station) on new evidence concerning the 
language of honeybees, in which he discussed somo 
of the recent work which he and his collaborators, Dr. 
H. Kalmus and Mr. H. L. Nixon, havo completed. 
Since this work has been recently discussed in Nature 
(September 13, p. 438), it is not reported in detail in 
this article. Suffice ıt to say that ther oxpeiiments 
have demonstrated that food transmission among the 
honeybees of each colony 18 the foundation of tho 
division of labour, and algo, since they have shown 
this to be the basis of individual colony odour, 
enables the bees of & colony to distinguish their 
drum from strangers and thus to protect thor 

vo. 

Dr. O. G. Butler (Rothamsted) briefly deseribod 
some of the observations of Mr. J. B. Free and himself 
on the guarding of their hives by worker honeybees. 
He said that honeybees do not guard the cutrances 
of their hives unless their colonies have been disturbed 
in some way, such as by the presence of numbors of 
atrange bees, and that they are much more inolined 
to become and remain alert at those times when little 
or no fresh food is being brought mto their hives and, 
similarly, to give up guard duties on the advent of a 
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honey-flow. Almost any bee will assume guard duties 
when necessary, and, should numbers‘of strange bees 
attempt to enter the hive of a really alert colony, 
mass fighting sometimes takes place and many bees 
are killed. In such cases both owners of the hive 
and the intruders tly regard the hive as their 
own and attempt to defend it. However, such mass 
fighting between guard bees seldom occurs unless 
are careless, and the fate of bees which 

attempt to enter hives which they have mistaken for 
their own is largely dependent on their own behaviour. 
Guard beea ize members of thew own colony, 
as well as intruders from other colonies, by the scent 


of their bodies ; but there is evidence that robber bees ` 


are recognized as such by their characteristic hesitant 
flight? in front of the hive entrance before the guards 
oan approach them closely enough to identify them 
by their scent. Guards always attempt to kill robber 
bees, but seldom attempt to kil bees which have 
strayed to the guard bees’ hive by mistake. 

A paper on chemo-reception in the honeybee waa 
then read by Mr. G. D. Glynne Jones (Seale-Hayne 
Agricultural College). He pointed out that laboratory 
experiments with honeybees aro often valueless since 
the bees do not behave normally ; on the other hand, 
it is impossible to control all the variables in the 
field. He therefore carried out his experiments in & 

-house where many of theeo disadvantages could 
eliminated. While attempting to measure the 
effectiveness of certain substances such as phenol, 
acetic acid and dimethylphthalate as bee repellents, he 
obtained results which showed that the bees’ response 
follows definite patterns, some of which appear to be 
of interest in throwing light on the mechanism of 
chemo-reception in the honeybee. The responsea of 
honeybees tq sucrose solutions containing oonoen- 
trations of phenol ranging from 0-1 to 0-000001 per 
cent were measured using different techniques. In 
one geriea of experments the bees were offered an 
alternative to the test solution in space; in another 
series an alternative was offered in time rather than 


space. When the alternative was offered in time, a 


distinct sigmoid response curve was obtained in- 
volving a very narrow range of concentrations, 4 
solution of 0:01 per cent bemg completely acceptable 
whereas a 0:05 per cent solution was completely 
unacceptable. But, when the alternative was offered 
in space, a double response curve was obtained, the 
concentrations involved ranging from 0-05 to 0-000001 


cent. 
Mr. Glynne Jones said that, when the alternative 
of unadulterated sugar syrup is offered in it 


may be assumed that concentrations of phenol above 
0-000001 per cent are detected by the olfactary sense 
organs of at least some of the bees, and a proportion 
chooses the pure sugar syrup. As the oonoeniratiofí 
of repellent is increased above this level, the pro- 
portion of bees choosing pure sugar also m- 
creases until a maximum is reached, which 
further progressive increases in concentration result 
in A in the repellent effect. This reduction 
may be due to the fact that the olfactory sense organs 
become very quiokly fatıgued when exposed to these 
concentrations of phenol, or because these sense 
organs in the bee are specially adapted for appreci- 
ating very low concentrations of stimulante. This 
fall-off in response soon ceases if the concentration of 
the repellent is further increased above a oertain 
level, and this may be due to irritation of the common 
chemical sense of the bee. This argument is strongly 
supported by the resulta obtained when the test 
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solutions are alternated with pure in time 
instead of space. Vadar theme sonditiate tere M a 
direct conflict between the stimulus inherent in the 
bee to collect food and the power of the chemical to 
act a8 an irritant and elicit an avoidance reaction. 
A much narrower range of concentrations is involved 
which stil has the same concentration of 0-05 per 
cent aa its upper limit. Although the same pattern 
of behaviour waa always obtained, it was found that 
the oonoentration of phenol which was capable of 
repelling all the bees fluctuated with different 
colonies at different times of year between 0:04 and 
0-2 per cent. It was also reported by Mr. Glynne | 
Jones that he has observed bees which were flying 
over test solutions touching the surface of the liquid 
with the tarai of their hind-lefs, and suggested that 
perhaps these bear olfactory organs. At the close of 
his paper he showed & short flhn of some of his 
experiments. 

The discussion which followed the afternoon papers 
was very brief and consisted of a few questions 
addressed to the speakers rather than a discussion on 
the behaviour of social insects. 


CHEMICAL ENGINEERING 


HE growing appreciation of the importance of 
chemical engineering was evident at the recent 


- meeting in Belfast of the Britush Association, when 


Section G (Engineermg) devoted & session to the 
subject of education and training in chemical 
engmeering, at which, under the ip of Bir 
Ben Lockspeiser (president of the Bection), papers 
were presented by Prof. D. M. Newitt (Courtauld 

rofeesor of chemical engineering, Imperial College of 
Boien oe and Technology, London) on ‘The ini 
of Chemical Engineers", and by Dr. E. H. T. Hoblyn - 
(director, British Chemical Plant Manufacturers’ 
Association, London) on ‘The Chemical Engineer in 
Industry". The discussion was opened by Sir Harold 
Hartley (past president of the British Association and 
of the Institution of Chemical Engineers). The con- 
tente of the two papers, together with pointe from 
the discussion, are summarized in this article. 

The rise of chemical i i as & primary 
technology is one of the direct consequences of 
industrial and economic developments which are 
still taking place. It may be said to owe jte origin to 
the big expansion 1n the heavy chemical industry and 
to the simultaneous growth.of new industries, resulting 
from intensive scientific research during the latter 
half of the nineteenth century. There was' at that 
time & growing conviction that empirical methods of 
plant design, based mainly upon trial and error, could 
no longer meet the needs for better process control 
and for higher operating efficiencies and would have 
to give place to more ee dics da George 
E. Davis, one of the pioneers of ical engineering, 
first began to lecture on the subject m 1887, and his 
well-known ‘Handbook of Chemical Engineering” 
was published in 1901. The introductory chapters of 
this book should be studied by anyone in doubt as 
to the true functions of a chemical engineer. 

The new branch of ineering, however, made 
slow progress in Great Britain and, as haa so often 
happened, it was left to Germany and,,the United 
States to build up those renowned schools of chemical 
technology and chemical engineering which, during 
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the inter-war years, gave them such an outstanding 
lead in the international race for higher industrial 
productivity. In Britain we now have to face the 
task of recapturing some of the lost ground and, by 
mereasing our facilities for higher technological 
education and vocational (technical) training, of 
making available to industry the akilled men required, 
at all levels, for the purpose. 

But, in the interval, the problem has increased in 
scope and complexity. Technological, economic and 
social factors are now so closely interwoven in the 
structure of the modern State that higher techno- 
logical education must arm at providing not only for 
the vocational requirements of the technical specialist 
but also that wider culture essential to those destined 
for leaderahip in industry and commerce. It 1s in 
this broader context that the training of chemical 
engineers should be considered. 

There is a great deal of evidence to suggest that 
our industries have, over the course of years, lost the 
initiative in the development of new processes and 
products ; and numerous examples might be quoted 
in which inventions and discoveries made by British 
scientific workers have been left for exploitation 
abroad. ‘Lhe growing practice of paying royalties to 
foreign competitors on this count is, in every respect, 
undesirable; not only is purchased ‘know-how’ 
always out of date, but also the practice denies to 
our technologists those opportunities for widenmg 
thoir experience and displaymg their skill and 
initiative which are so necessary if we are to compete 
on level terms in the world’s markets. 

It -was pointod out in the Dunsheath report on 
“Universities and Industry’ (published by the 
Anglo-American Council of Productivity) that many 
Americans believe that their large numbers of 
chemical engineers have been an important factor in 
the rapid progress of industry in the United States. 
During 1849-50 the number of first degrees in 
chemical engineering in the United States was 4,529, 
io which must be added 712 master’s and 178 doctor's 
degrees. It is doubtful 1£ in Great Britam the output 
of chemical engineers from graduate and postgraduate 
courses will exceed 250 in 1953. Dr. Dunsheath’s 
team was impressed by the unportance attached to 
chemical engineering m the United States, and 
reported that this is a fleld to which American mdustry 
looks for & large and increasing number of its 
graduates. It 1s not too soon, therefore, that so much 
attention is being focused on the traming of chemical 
engineers in Britain. 

The objective of a chemical engineering training 18, 
in the words of Prof. W. K. Lewis, ‘‘the development 
of the capacity of the student when faced with a new 
and unfamiliar situation, to handle ıt with a com- 
petence, involving skill, initiative and leadershrp''. 
Industry must ensure that, when such men are 
available, opportunities are offered for the exercise 
of their talents. 

The main types of work in which chemical engineers 
find employment in the chemical and allied industries, 
including the gas and oil industries, are research, 
development and design of plant; construction and 
installation of plant; process control and plant 
operation ; plant maintenance. The nature of the 
work, the type of man employed and the level of 
qualification required all vary from job to job and 
from section to section of the industry. 

Chemical plant manufacturers use chemical en- 
gineers for research and for designing and installing 
plant and handing it over to the customer in & satie- 
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factory operating condition. Such work is funda- 
mentally the same whether the plant 1s to be uged in 
the chemical, gas or oil industries, and requires to be 
earned out by fully qualified men of high technical 
ability and preferably having had some plant- 
operating experience. The plant manufacturer also 
employs chemical engineers on his sales staff. 

The chemical and allied industries employ chemival 
engineers in two very different spheres which requiro 
different levels of qualification. In the first placo, 
the chemical industry uses them for research end 
development and the subsequent design and instal- 
lation of plant for ita own particular processes. This 
often involves the linking-up of specialist equipment 
supplied by & number of plant manufacturers. Such 
work may also include the costing of the plant and 
process and ite comparison on technical and com- 
mercial grounds with an alternative process. A fully 
qualified chemical engineer 18 required for such duties, 
and he must be competent to work closely from the 
outset of the project, on one hand with the chemist 
who has evolved the process in the laboratory, and 
on the other with the civil, mechanical and electrical 
engineers who will be concerned with the erection 
and servicing of the plant and the structures which 
support ıt or the building which houses it. ‘The 
chemical industry also employs chemical engineers 
for plant operation and process control. Wlulo large 
numbers are employed in this way, the number could, 
with advantage to productive efficiency, be greatly 
increased, if men with the right type of traming were 
available in sufficient quantity; & lower level of 
training can normally be accepted for such work, for 
which chemical engineers with the Higher National 
Certificate (to whom reference is made later on m 
this article) ahould be admirably suited. 

The oil industry and the gas mduastry, lke the 
chemical industry, use chemical engineers for design 
and development work and for prooeas control and 
technical supervision. 

It 1s clear, then, that in the chemical and allicd 
process industries and in the engineering industrier 
which serve them there is tremendous scopo for 
chemical engineers of varying levels of competence 
and inclination. 

It has been pointed out that chemical engincering 
constitutes a distinctive disciplino which embraces 
the whole of that body of applied science utilized in 
transferring a process from the laboratory singo to 
large-scale production; it is, in addition, concerned 
directly or indirectly with the economics of pro- 
duction and with the social implications of new 
scientific discoveries. The range of subjects to be 
covered is therefore extensive, and any endeavour 10 
insist upon & high degree of proficiency in all the 
sciences included in the definition would bo imprao- 
ticable. A thorough grounding in the fundamental 
principles of the physical sciences 1s essential, but 
attention should thereafter be directed towards those 
special applications which constitute what aro now 
generally known as the unit operations and unit 
processes of chemical engineering. Jn addition to 
this later study, as much of the groundwork traming 
as possible should be carmed out in iho chomical 
engineering departments. 

Any endeavour, therefore, to base a first-degrec 
course in chemical engineermg upon any synthesis of 
existing courses in chemistry, physics and mechanical 
engineering is unlikely to be successful. Tho only 
feasible compromise is that by which chomical 


engmeering may be taken as a postgraduate subject 
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following upon a first degree in chemistry or 
mechanical engineering; this method, however, 
involves an additional one or two years of study 
Bnd carries with it no very tangible compensating 
advantages. 

The most significant advance which has been made 
recently in the goope of chemical ring treining 
in Britain i8 the establishment of Higher National 
Certifloates in the subject ; the courses to this level 
wil be taken by students holding & National 
Certificate m chemistry or engineering. 

Industry should welcome these new courses, which 
will produce what have already been described as 
the ‘non-commissioned officers’ of the chemical and 
chemical-plant industries, which must ensure that 
sufficient raw material is forthooming from their 
ranks to warrant the establishment of Higher 
National Certrfloate courses in various centres. 
Industry must also ensure that it uses these ‘non- 
‘commissioned officers: properly. First, they should 
be employed at a level of work suited to their training 
—in some cases this should enable better qualified 
men to be released for more responsible duties, while 
in others it should enable more chemical engineers to 
be used on duties for which at present they are sadly 
lacking, such as plant and process control, as men- 
tioned earlier. Secondly, industry must provide the 
‘non-commissioned officer’ with the incentive of 
promotion, where competent, to ‘commissioned’ rank. 

From the educational point of view, one of the 
important problems common to all categories of 


technology 1s the emphasis which should be given to: 


works experience as an integral part of & university 
ing. The purpose of introducing & student to 
industrial life during his university oareer is to 
impress upon him at an early stage that this work 
has to form pert of & complex structure, other ocom- 
ponent parte of which are labour and management 
and the economies of production; but nothing can 
replace the first-hand experience gained by direct 
contact with men and 
Two .alternative methods have been adopted to 
this end in Great Britain, one based upon vacation 
work and the other upon sandwich courses: in the 
former, the student is expected to devote some eight 
weeks of at least two long vacations to employment 
in a works; in the latter, more extended periods of 
employment are sandwiched between attendance at 
the university. There is not much to choose between 
the two, and both d d for their success upon the 
student being able to identify himself with the routine 
and life of the works and being given definite duties 
and responsibilities. In all circumstances, he will 
pick up something of value from such industrial 
contacts and, when the courses are carefully planned, 
the benefit he obtains ia important and far-reaching. 
In general, first-degree courses in chemical engm- 
eering extend over three post-intermediate years, the 
first two of which are devoted to the physical sciences 
and to certain branches of mechanical engineering 
and mathematios, and the final year to unit operations _ 
and processes. It cannot be held that such a short 
period is sufficient to enable any comprehensive 
syliabus to be covered in ita entirety, and it is 
particularly important to against the dangers 
of introducing 80 much detail that the student fails 
to obtain a broad perspective of his subject. For this 
reason, an extension of the course to a fourth year, 
with all the formal apparatus of lectures, tutorials 
‘and examinations, is not altogether desirable. Tho 
.atmosphere of impending examinations is not oon- 
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duerve to independent thought and inquiry ; and, if 
we wish to foster and develop initiative and enter- 
prise, there must be & period during which the student 
oan, under direction, to apply his knowledge. 
In some respects, this end is attained by one or two 
postgraduate years devoted to orginal work. In the 
case of selected studente the time so spent is un- 
doubtedly of pe The planning of a systematio 
piece of research, the devising of new experimental 
methods and teohniquee, the critical appraisal and 
discussion of results bring out qualities in a student 
which no system of examinations can hope to reveal. 
But it must be recognized that all students are not 
temperamentally or intellectually fitted for research 
work, and no useful purpose is served by forcing 
them to spend one or two years in & distasteful 
occupation. 

If we remember, ‘however, that the technologies 
aim at the apploation of fundamental principles to 
practical problems and at the introduction of new 
methods and techniques into industrial practice, it 
becomes poasible to devise a postgraduate course 
which will entail investigations of & more practical 
character than those generally included under the 
headmg of fundamental research. 

.There is no reason why such investigations should 
not, in suitable circumstances, be undertaken by 
teams of students rather than by individuals, and in 
co-operation with industry rather than in the 
isolation of & university laboratory. This matter has 
been referred to indirectly in the Cremer report on 
chemical research (published by H.M. 
Stationery Due for the Department of Scientific 
and “Industrial Research), which the 
importance of the functional analytical approach to 
chemical engineering research. ` 

As the result of such & system of training, the 
graduate should enter industry with a background of 
fundamental science, with some knowledge of indus- 
trial organization and with a sound understandmg of 
the basic operations of chemical engineering. He will 
Oe as ee ee of any one industry 

nor with those technical details of plant operation 
which can only be acquired by works experience; 
and it must be recognized that some time will elapse 
before he can be to make his full con- 
tribution as & technical specialist. He ahould, however, 
be competent, at the outset, to undertake design and 
develo t work and to bring to it those qualities 
of initiative, originality and adaptability which are 
so urgently needed in industry to-day. 

It is appreciated by industry, however, that ıt 
must be pre to trein the te further after 
he leaves e university, and some firms in the 
chemical plant field and eleewhere have developed 
two-year trainee courses for chemioel engmeering 
graduates. 

Finally, it will be evident that chemical engineering 
differs easentially from thoee technologies which are 
confined to the principles and practices of i 
industries or of groups of related industries, and that 
the strong suit of chemical i is that they can, 
by the generality of their traming, be regarded as a 
mobile foroe of technologista able to move from 
industry to industry as economic conditions dictate. 

Engineers must therefore give their support to this 
fourth primary technology ; it is complementary to 
the older technologies—not competitive with them— 
and must have a place in their team, for on such 
team-work so much of the fubure anduREn Et prosperity 
of Britain depends. 
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THIRTEENTH INTERNATIONAL 
HORTICULTURAL CONGRESS 


C[*HE thirteenth International Horticultural Con- 

gress was held in London duri September 8-15. 
It was opened on the morning of September 8 by 
Sir Thomas Dugdale, the Minister of Agriculture and 
Fisheries. Lord Aberconway, president of the 
Congress, and Dr. H. V. Taylor, vice-president and 
chairman of the National Organizing Committee, 
also spoke. Lord Aberconway particularly stressed 
the importance for horticulturists aa well as for 
botanists of the stabilty of names of the more 
widely grown plante, and meetings of the Inter- 
national Committee on Horticultural Nomenclature 
and Registration were held every day throughout 
the Congress. 

This was the first International Horticultural 
Congreas since the one in Berlin in 1938 and, as 
befltted the times, the main theme of the Congress 
was the discussion of methods by which new develop- 
menta in horticulture, plant breeding and the control 
of pests and diseases have raised and can raise further 
the world production .of food and other economic 
crops. Each morning there were general lectures 
which were considered as being of wide importance 
to horticulturists, while in the afternoon the Congress 
divided into seven sections dealing with fruit growing, 
vegetable growing, ornamental plant growing, plant 
breeding, environmental control, seeds and tropical 
and sub-tropical horticulture, respectively. As far as 
possible, summaries of the general lectures and full 
copies of the papers prepared for sectional meetings 
were made available ın advance to Congress members 

Throughout the Congress the reliance of modern 
horticulture on scientific research was stressed, par- 
ticularly in the fields of genetics and cytology and 
plant physiology. 

The role of climate and its influence on plant 
growth was discussed by Dr. F. W. Went, of the 
United States. In particular he described the modi- 
fications in various factors, such as temperature and 
humidity, which can be obtained by artifloial means 
such aa cultivation in greenhouses or against walls, 
and their effect on the plante cultivated, and was able 
to bring under & Boientiflo scrutiny many traditional 
horticultural methods. Other aspects of thia problem 
were discussed by Prof. Pierre Chouard, of France, 
and Dr. J. W. M. Roodenburg, of the Netherlands. 
Prof. C. E. Blackman, of Oxford, showed his methods 
for making an analys of the effecta of seasonal light 
intensity and temperature on the growth of plants in 
the vegetative phase with special reference to the 
English bluebell, Scilla non-soripia (Endymion non- 
scriptus), and the effecta of shading on growth and 
development. He was able to show that for each 
plant it is possible to estimate the hght intensity at 
which growth will be optimal. The control of photo- 
periodicity by practical methods and the effect of 
artificial lamps on growth were discussed by several 
speakers, Dr. J. W. M. Roodenburg showed that the 
low-tension neon lamp giving a red-orange light and 
the ordinary moandescent lamp were effective in 
increasing growth in periods of low light intensity 
such as the shorter days of winter. Radiation from the 
red end of the spectrum appears to be effective in 
promoting the flowering of many long-day plante 
such as sugar-beet, but retards flowering in the case 
of short-day plants. Prof. F. d. Gregory also gave & 
most interesting paper aa a general background to 
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recent physiological research in the control of growth 
and reproduction in planta by environmental factors. 

Prof, K. Mather, of Birmingham, in & general 
lecture on the relation of genetics to plant breeding, 
gave same pointers for the production of new 
horticultural crop plante through polyploidy and 
other factors, such as tbe variation induced by 
the use of ionizing radiations like X-rays and by 
certain chemicals. He confeased, however, that we 
still have no clue as to how to produce direot 
mutations, or even as to whether this is possible. 
The importance of heterosis or hybrid-vigour was 
stressed by several other speakers, particularly 
by Dr. Gordon Haskell, and the effects were well 
shown by the hybrid strains of onion produced by 
Dr. H. A. Jones, of Beltaville, United States. In 
this section Dr. S. L. Emsweller, also of Beltsville, 
read & fascinating paper on developments in plant 
breeding due to the use of colchicine, & substance 
which, by inducing polyploidy, has opened the door 
to many interesting new combinations of genes. The 
effecta of polyploidy on sterility were mentioned by 
several speakers, and this is obviously 4 subject which 
requires further study. 

The section on fruit growing was & strong one, and 
Prof. T. Wallace, of Long Ashton, Bristol, gave an 
introductory general lecture entitled ''Some Aspeota 
of the Mineral Nutrition of Horticultural Plante". 
Prof. Wallace has made a special study of the effeots 
of deficiencies of mineral trace elements in the 
cultivation of fruit, and this paper gave & valuable 
summary of a fleld of obvious interest and importance 
to the practical grower and one in which, once tho 
correct diagnosis has been made, the oure can be 
effected with reasonable certainty. The work of the 
East Malling Research Station in Kent in standard- 
izing root stocks for apples and pears is now well 
known and part of the common horticultural practice 
of the fruit grower , but Dr. Beryl Beakbane described 
some of the scientific reasons behind the effects of 
particular rootatocks in a paper on the anatomical 
structure in relation to rootstock behaviour, while 
Mr. A. P. Preston, also of East Malling, discussed 
some new apple rootatocks. The proportion of bark, 
that is tissues outaide the cambium, to wood ın the 
lateral roots of clonal rootstocks has been found to 
be related to the effect of the rootstock on the size 
of tree at maturity, rootstocks with a large amount 
of bark being the most dwarfing. Mr. Preston 
described a new series of apple rootatocks resistant 
to woolly aphid. These were bred jointly at East 
Malling and the John Innes Horticultural Institution, 
and more than twenty new rootatocks have been bred 
and selected out of 3,758 seedlings. Damage from 
spring frosts has proved one of the most difficult 
problems with which the grower of fruit ın Britam 
has to contend. Dr. W. 8. Rogers, also of East 
Malling, described the new technique of continuous 
water sprinkling for protection from frost, the main 
heating effect coming from the release of the latent 
heat of freezing, 80 calories per gram, as the water 
turns to ice. A precipitation rate of 6 mm. per hour 
was found to be the most effective and would protect 
most fruits from a temperature of 21:5? F. In this 
section one of the most interesting papers was given 
by Prof. H. B. Tukey, of the United States, in which 
he described the uptake of nutrients of the leaves 
and bark of fruit trees and the use of radioactive 
isotopes for following the nutrients through the troe. 
This treatment was shown to be offective also in 
winter when the tree appeared dormant. 
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In & combined session on plant diseases and 
purity of stookm, Mr. W. C. Moore strewed very 
strongly the importance of ensuring really healthy 
plant material before it is moved from country to 
country. The introduction of major pesta with plant 
material is unfortunately only too well known and 
common an experience. Virus diseases are ane of the 
most difficult problems that horticulturiste now have 
to face, and in his paper on the serological diagnosis 
of plant diseases caused by virus, which he supported 
with a film, Prof. E. van Slogteren, of the Nether- 
lands, showed how many virus diseases can at any 
rete be diagnosed by serological methods, a diagnosis 
which is independent of the symptoma of the 
plant. Y 

A paper of t interest on the use of 'Krilium' 
88 & soil conditioner, by Dr. A. J. Lloyd and Dr. 
O. E. Morgan, of Monsanto Chemicals, Ltd., was 
presented in this session, and a film was shown 
demonstrating the power of ‘Krilium’ to retain a 
crumbly soil structure and for the treated soil to 
retain drops of water without disintegrating. "Krilium' 
was described by the authors as “a new synthetic 
polymeric electrolyte af a resin type, which by reason 
of ite high anion potential, possesses large numbers 
of reactive groups in the molecule”. It is understood 
that tests are proceeding in Great Britain, and it is to 
be hoped that soon this material, which is already 
on the market in the United States, will also be 
available in Britain. 

In a Congress to which more than a hundred 
different papers were presented by speakerg from 
twenty-seven different countries, it is obviously 
impossible to do more than touch on a few of 
the aspects of the very varied mass of material 
which was available. The report of the Co 
wil be published through the Royal Horticultural 
Society, Vincent Square, London, §.W.1, in due 
course. 

In the fleld of the nomenclature of horticultural 
planta, & revised International Code was worked out 
sore S Congress end visio be published ae 
an interim e prior to submission to the next 
Horticultural Congreas, which it is anticipated will 
be held in Holland in 1955 or 1956. The Congress 
also laid great streaa on the importance of the regis- 
tration of the names of cultivated varieties, and in a 
resolution recommended that an International Regis- 
tration Authority should be set up as soon as 
practicable for each genus or group of genera in which 
cultivated variéties are numerous. The Congress 
also passed unanimously two resolutions on nomen- 
clature for transmission to the next International 
Botanical Congrees. It put on record that it was 
“strongly of the opinion that the interest of increased 
stability in the nomenclature of cultivated plants 
would be served by inoorporetion into the Inter- 
national Code of Botanical Nomenclature of the 
proposals for Noména Specifica Rejioienda set out in 
Taxon I, No. 5 (1952) and urged their adoption 
at the next International Botanical Congress’. It 
also recommended in a resolution that any provision 
of this nature should “allow for the rejection of 
certain earlier homonyms as well as earlier synonyms, 
and while appreciating the technical difficulties 
involved, the appropriate botanical authorities 
to make every effort to overcome them". Mr. J. 8. L. 
Gilmour, director of the Cambridge Botanic Garden, 
was appointed chairman of the International 
Committee for the Nomenclature of Cultivated 
Planta. 
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Other reeolutians of the Congress were passed (1) 
in favour of the establishment of a horticultural 
burean in the Food and Agriculture Organization ; 
(2) m muppet of the recommendations of the Inter- 
national Plant Protection Convention and for 
increased facilities for the exchange of experimental 
material between country and country ; (8) in support 
of the en t of research into the funda- 
mental problema of plant physiology ; and (4) for the 
setting up of & amall working party for considering 
an international method for recording light values 
on the lines ofthe Dutch Committee. 

Parriok M. SYNGE 
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CHEMICAL RESEARCH ' 
LABORATORY, TEDDINGTON 
OPEN DAYS 


R the sixth year in succession the Chemical 

Research Laboratory, Teddington, of the Depart- 
ment of Scientific and Industrial Research, held a 
series of open days to which the director invited 
representatives of industry, universities and govern- 
ment departments. This year the open days were 
during September 28-26, and the attendance at all 
sesxions indicated that there is no slackening of 
interest in this annual event. ‘ 

A special feature this year was the new radi 
chemical building which has been specially designed 
and constructed, under the ision of the Ministry 
of Works, for work with ioactive materials. It 
incorporate many modern features which make it 
one of the finest of ite kind in Great Britain both 
for work with radioactive materials and for general 
chemical research. This building, with ita associated 
pump house and tank farm, occupies an area of some 
twelve thousand square feet sited about a hundred 
yards from the main Laboratory block and is con- 
structed of red brick with stone facing to conform 
other buildings in the area. It comprises adminis- 
trative offices, laboratories, plant room and service 
void, and pump house and tank farm. The adminis- 
trative offloes form @ aingle-story section near the 
mam entrance to the buildmg and comprise an 
entrance hall, offices, conference room (also used as 
staff room), snd cloakrooms which are provided with 
special facilities for changing and ing. 

The main part of the building consists of two large 
laboratories and a number of smaller rooms divided, 
in part, by & central passage. Immediately beyond 
the cloakrooms and on one side of the passage are 
two laboratories concerned with research on the 
application of ion-exchange resins to the separation 
of metals. In these rooms an exhibit showed the 
development of & method for separating gold from 


. other metals, such as iron, copper, miver, nickel, 


cobalt and zino, in cyanide solution by an anion- 
exchanger. In this procese, gold is removed from the 
resin by eluting with a mixture of acetone and hydro- 
chlorio acid. The other metals are eluted with aqueous 
solutions of salts such as sodium cyanide and 
potassium thiocyanate. 

On the opposite side of the passage from the fore- 
going laboratories is a suite of rooms dealing with 
the measurement of radioactivity and allied topics. 
These laboratories comprise & oountmg room com- 
pletely screened from electrical mterferenoe, & main 
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laboratory for the measurement of carbon-l4 (in- 
oluding apparatus for low-activity measurements and 
a microscope for scrutinizing tracks on photographic 
plates), and a dark-room showing apparatus for the 
determination of radioactivity by measurement of 
scintillation in a quid medium using solutions of 
p-terphenyl as the scintillator for radioactive material. 
A number of other items used in measurements of 
activity were shown in an adjoming laboratory. 

Beyond the rooms already mentioned is & group of 
small laboratories and rooms. These laboratories, 
which can also be used as offices, are designed for one 
worker or for special purposes. Exhibits shown in 
two of these rooms meluded an automatic reem-hfe 
teater for determining how long an ion-exchange 
rein will stand up 'to continual re-use, and an 
apparatus for the continuous determination of metals 
by a polarographic method. Two further rooms 
contain balances and physical apparatus used in 
analytical work. Of special note ia a nephelometer 
for turbidimetric determination. Beyond these small 
rooms is a large analytical laboratory containing eight 
double-benches, ancillary fume-chambers, dry benches 
for furnaces, washing-up sinks and built-in deaks 
down each side of the laboratory. This laboratory 
deals with analyses of minerals and ores and with 
researoh on analytical methods. An exhibit of 
chromatographic methods umng paper strips and 
columns was shown here, and particularly noteworthy 
waa the method developed for determination of 
mobium and tantalum in minerals, ores and other 
substances. A amall adjoining laboratory ia devoted 
exclusively to fluorimetric methods, while & larger 
room is concerned with the seperation of metals on 
paper strips using radioactive tracers, which are 
detected and determined on & special scanner built 
in the Radiochemical Group for this purpose. 

The rest of the laboratory apace is used for research 

work on the extraction and recovery of valuable 
metals from minerals and ores. A large room is avail- 
able for operating with larger quantities of material 
than is posaible in an ordinary laboratory. This large 
laboratory contained exhibits dealing with 10n- 
exchange methods, preorpitation under pH control 
and other techniques. Associated with this work are 
three smaller laboratories for research and control 
work, and & gmndmg room. The grinding room 
includes an ore storage annexe and contains a ball 
mill, hammer mill, mechanically operated screens, 
and an electromagnetic separator for preliminary ore 
treatment. This room is provided with & separate 
ventilation system to guard agamst hazard due to 
dust. 
The plant room contains the machinery for 
ventilation and other items. Incoming air is filtered, 
washed and warmed before passing to the laboratories. 
Air 18 extracted through the fume chambers in the 
laboratories and passes through an electrostatic 
precipitator before ejection to the atmosphere through 
& 60-ft. chimney. This ventilation system is designed 
to provide at least 80 linear feet of amr a minute 
through the fume chambers. A service void forms 4 
second story to most of the building, and houses all 
the ducting and services. It provides a very colourful 
but orderly aight, and repaira oan be carried out 
w.th minimum disturbance to the laboratories under- 
neath. 

The disposal of liquid effluent has also been care- 
fully considered. All hquid waste from the labor- 
atories passes through polythene piping to one of 
three stainless-steel delay tanks (500 gal.), where it is 
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monitored for radioactivity. The hquid 1s then either 
left to allow tme for activity to decay while the othor 
two tanks are used, or pumped to one of two larger 
tanks (5,000 gal.) for dilution, or pumped diroetly to 
the drain, depending on the activity present. Pro- 
vision is alo made for chemical treatment in 
the smaller tanks and disposal by tank truck if 
necessary. 

In the Corrosion Group of the Chemical Research 
Laboratory, work on the high-temperature corrosion 
of steel has been supplemented by & new research on 
oxidation by flue gases; this ia intended to assist in 
the development of & ferritio steel suitable for boiler 
superheater tubes operating at temperatures &bovo 
the present normal maximum. The apparatus usod 
consists of a tubular furnace in which the weight 
increase of several specimens oan be measured 
tn situ. 

An interesting exhibit was an sutomatically con- 
trolled apparatus of the weatherometer typo for 
accelerated oorrosion testing. Constructed of 
‘Perspex’, this permite continuous or intermittent 
exposure of specimens to spray (simulating cither 
industrial or marine atmospheres) and infra-red and 
ultra-violet radiation as desired. A recently rooog- 
nized ('flhform') type of corrosion which appears as 
worm-like tracks on plain or lacquered steel platos 18 
being investigated; examples produced in the 
laboratory were exhibited. The mechanism of oor- 
roaion inhibition by sodium benzoate and potassium 
chromate ıs being studied by radioactuvo tracer 
methods and by electrode potential decay curves. 
The practical application of inhibitors has been 
extended by the formulation of oorrosion-inhibitive 
greases and thixotropic pastes. In electrochemical 
studies of peint films on immorsed steel, special 
attention has been given to the estimation of the 
amount of water abeorbed by the paint. 

The Pure Metals Committee of the Chemistry 
Research Board continually collects and examines 
information on the availabilty of metals of high 
purity and, in addition, carries out analyses of such 
materials. In certain cases samples of the purest 
obtainable metals are kept in stock, and these can be 
made available to workers ın other laboratories for 
their researches. At present twenty-three metals are 
kept, twenty-two of which wero shown in the axhibit 
of the Inorganic Group. Also on view were samples 
of highly pure germanium and germanium dioxido in 
which the arsenic content had been reduced to one 
part in 10-10". These were purified by a process 
developed in the Laboratory and for which & patent 
application has been made. The proceas of pur- 
fication has been studied by the use of radioactive 
arsenic. 

Results of investigations on the production of 
fertilizers have been published and communicated to 
the industry. Further work in this fleld is confined 
to some more-specialized aspects, notably & study of 
the production of dicalcium phosphate. A wide rango 
of equipment was shown in the microanalytical and 

phic laboratories, including apparatus for 
the determination of active hydrogen by means of 
hthium aluminium hydride and a spectrum projoction 
comparator. 

One of the direst services of the Organic Group of 
the Laboratory to industrial and other laboratories 
is the supply of extremely pure organic compounds 
as standards for the calibration of mass spectrometers 
and for ultimate reference in other physical methods 
of analysis. Samples of thirty-six such standards 
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were shown which are all available on request. Recent 
advances in chemotherapy have emphasized the 
potential importance of certain of the hamologues of 
pyridine, and special attention has been given to the 
devising of methods for their recovery from arude- 
tar bases, and to the establishment of suitable 
analytical techniques. Jointly with the Physics 
Divimon of the National Physical Laboratory, a 
study of the thermochemical properties of pyridine 
homologues has been started. 

Preparative work of the Organic Group has in- 
cluded the synthesis of a supply of a oinnolyl- 
guanidine derivative (at the request of the Medical 
Research Council) for large-scale trial as a trypanocide, 
applications of the Kolbe-Sohmidt reaction, and new 
syntheses of organic E containing isotopio 
carbon. Use of n& ene labelled with isotopio 
carbon has been in & method of estimating the 
naphthalene content of tar oils. The method would 
be suitable for use in studies of the effectiveness of 
naphthalene extraction in large-scale processes. 

the High Polymers Group, work on semi- 
permeable membranes and ion-exchange resins was 
sbown. The behaviour in non-aqueous systems of 
membranes prepared from polyvinyl alcohol is of 
outstanding interest. Using membranes of this type, 
polymer molecular weights from one million to two 
- thousand have been determined by oamometry ; in 
no case was there evidence of solute diffusion through 
the film (J. Chem. Soo. 3190; 1952). Statistical 
analysis of the results has shown that the relationship 
between osmotic preasure and concentration is best 
satisfied by the tion, x = aC + bO’, where a and 
b are constants. Simple oamometers (capacity about 

ml. based on the Zimm-Moeyerson design have 
been constructed for use with polyvinyl aloohol 
membranes. A novel form of reversed-phase partition 
chromatography was exhibited. Crosslinked poły- 

e beads are allowed to swell in & carbon tetra- 
chloride solution of the water-insoluble complexing 
agent, for example, dithirone. The swollen beads 
behave as selective absorbents and may be used for 
the recovery and separation of metals from aqueous 
acid solution. 

Another service of the Chemical Research Labor- 
atory is the supply of bacterial cultures of industrial 
and research interest. The National Collection of 
Industrial Bacteria, within the Microbiology Group, 
now maintains some mx, hundred strains, most of 
which are preserved in the freeze-dried state. Methods 
of classification and maintenance were demonstrated. 
Responsibility for the pma] of ‘official’ cul- 
tures of antibiotio-produoing haa psp 
been to the National Collection by the 
United Nations World Health Organization. 

Fundamental research on the sulphate-reducing 
bacteria has included a study of their oxidation of 
lactic, malic, pyruvic and other acida with po 
as oxidizing agent, and the discovery of & 'sulp 
free’ fermentation leading to ethanol and acetic nes 
Work on their utilixation of hydrogen has shown that 
this can result in the reduction of furnario to succinic 
acid. Evidence for a co-hydrogenase, replaceable by 
methylene blue, has been obtained. Investigations 
on the microbiological production of bur and 
sulphide from sulphate are in progreas at the Labor- 
atory and at the Microbiological Research Department 
(Ministry of Supply) at Porton. At the latter station, 
& continuous method of bacterial Linn ETENEE 
is bemg used; photographs and-a diagrammatic 
enne of the apparatus used were exhibited. 
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OBITUARIES 
Prof. C. H. Lees, F.R.S. 


Pror. C. H. Lams passed away on September 25, 
84:40 age or dighiy igat, Ho was a man of greet 
charm and endeared himself to friends and studenta. 
Lees possessed great patience, and he was not to be 
deviated from the course he had set himeelf by 
difficulties when carrying out & piece of research. 

Born in Glodwick, Oldham, in 1864, he was & 
student at the Owens College, Manchester, 

Berkeley Fellow in 1888. He then studied at the 
University of Strassburg. 

In 1891 Lees was appointed senior assistant 
lecturer and demonstrator in physics m Owens 
College and became lecturer and assistant director 
of the Physical Laboratories of the University of 
Manchester in 1900. He left Manchester in 1906 to 
became professor in Queen Mary College, where he 
remained until 1930, retiring with the title of emeritus ` 
professor óf physica in the University of London. 

Although Lees’s first claim to fame lies in the fleld 
of thermal conductivity measurements, he was a 
man of wide interests. In the years between the two 
World Wars, he had studenta ing out research 
on problems of acoustics, elasticity, light, electricity, 
as well as heat. He contributed papers on 4.0. bridges 
and on fluid flow through pipes. The technique he 
used in thermal conductivity measurements now 
finda a place in the text-books. His Phü. Trans. 
paper on the thermal conductivity of metals to low 
temperatures was the subject for 1908 of the Bakerian 
Lecture of the Royal Society. 

Lees was an excellent committee man ) and for more 
than twenty years served on the Engineering Com- 
mittee of the Food Investigation Board of ‘the 
Department of Scientific and Industrial Research. 
He also served on the Safety in Mines Board. 

Education was & topic of great interest to him and 
for & long period he served on the Kent Education 
Committee and the delegacy for managing Gold- 
amiths’ College, London. For & time he was vice- 
principal of Queen Mary College. He served as presi 
dent of the Physical Society and vioe-preeident of 
the Institute of Physica. 

His hobby was handiorafta, and up to within a few 
days of his death he occupied his time with carpentry. 

In the passing of C. H. Lees we mourn the loas of 
one of the ‘old guard’ of physica of the past generation 
and one of the greatest of friends. 

EZER GRIFFITHS 
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Prof. Millais Culpin 


Ir i8 with regret that we record the death on 
September 14 of Prof. Millais Culpin at the age of 
seventy-eight. He was one of the brilliant group of 
peychiatrista revealed by the First World War. 

He studied at the London Hospital and i 
M.R.O.8., L.R.O.P. in 1902, passing the F.R.O.8. 
three years later. It seamed that he was prepared for 
a surgical career and, indeed, he practised this for a 
time at B However, when the War broke 
out, he joined the R.A.M.C. and became interested in 
war neurosis. Then he served in France during 1916 
and 1917 as a surgeon, but still retained his psychiatric 
interest. At the end of this time he was asked by 
Aldren Turner to work in the Army neurological 
hospitals and there found ample material for research. 
His M.D. thems in 1919 was devoted to his findings, 
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and the following year he published his “Psycho- 
neuroses in War and Peace". 

Culpin was then appointed lecturer ın psychiatry 
to the London Hospital Medical School and neuro- 
logioal specialist to the Ministry of Pensions. In 1023 
he jomed in research on nourosis organized by the 
Industrial Health Research Hoard and in 1930 was 
made lecturer in psychology to the London School of 
Hygiene and Tropical Medicine. Tho year after, he was 
appomted to the chaur of medical and industrial peych- 
ology, which he ocoupied until he resigned ın 1930. 

He had & remarkably lucid mind and often was 
able to see things from an unusual angle. His spare 
dry wit occasionally illuminated his pointe. His 
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writing, also, showed his clear, logical thought. Ho 
publiahed a number of books, including ‘Spiritualism 
and the New Psychology’, “The Nervous Patient", 
"Medicine and the Man", "Mental Abnormality 
Facts and Theories”, and, in collaboration with Dr. 
May Smith, “T'he Nervous Temperament”. His bost 
known work was “Recent Advances in tho Study of 
the Paychoneuroses"’, which summarized all the work 
up to 1t8 publoation in 1931. 

Prof. Culpin waa never a spectacular figure; but ho 
leaves bohind a solid basis of research and exposition 
which has earned him a place among tho pioneers of 
dynamie psychology in Great Britain. 

CLIFFORD ALLEN 


NEWS and VIEWS 


Institution of Mining and Metallurgy: New 


President 

Pror. J. A. 8. Rrrsox, professor of mining in the 
Royal School of Mines, ndon, has been elected 
president of the Institution of Mining and Metallurgy 
for the session 1963-54 and will take ‘office at the 
general meeting to be held on May 28, 1953. Prof. 
Ritson was educated at Uppingham School and in 
1910 took his B.Sc. in mining at the University of 
Durham. He acted for a time as manager of & colliery 
in Northumberland and then became an inspector of 
mines. In 1993 he was appointed to the chair of 
i in the University of Leeds, where he remained 
until he went to the Royal School of Mines in 1985, 
in which year he was awarded the O.B.E. Prof. 
Ritson served throughout the First World War, 
eventually commanding a battalion of the Royal 
Scots, and gained the M.C. and D.8.0. and bar. 
During the Second World War he was director of 
gupplies at the Ministry of Fuel and Power until the 
middle of 1942. Prof. Ritson is & past president of 
the Institution of Mining Engineers. 


Illuminating Engineering Society : New President 
and Awards 


At the openmg sessional meeting of the Illuminating 
Engineering Society held on October 14 at the 
Society’s headquarters at 32 Victoria Street, London, 
S.W.1, Dr. W. J. Wellwood Ferguson took office as 
president of the Society for the session 1952-653. 
Dr. Ferguson, who is senior ophthalmic surgeon at 
the Royal Infirmary, Sheffleld, and lecturer in 
ophthalmology in the University of Sheffeld, ia one 
of the relatively few ophthalmologists wno take an 
interest 1n lighting and 18 the second of his profession 
to become president, the first being Sir John Parsons, 
who held tho office during 1921-23. One of Dr. 
Forguson's particular interesta in lighting matters is 
the illummation of mines and tninere' nystagmus, and 
he has published numerous papers on thess subjects 
He 18 the only ophthalmologist who takes an activo 
part in the meetings of the International Commission 
on Illumination, and he serves on a number of sub- 
committees of the National Illumination Committee 
and on the Light and Vision Committee of the Medical 
Research Council. Recently, he visited the United 
States to study the work being done there in the use 
of cortisone in connexion with certain diseases of the 

e. 
The Leon Gaster Memorial Premium of the Society 
for 1952 has been awarded to Mr. J. 8. MoCulloch 
for his paper on “The Lighting of Shipyards”; Mr. 


MoCulloch i8 with R. W. Gregory and Partners 
(consulting engineers) of Newcastle upon Tyne. Hon- 
orary membership of the Society has beon awarded 
to Prof. J. T. MaoCGregor-Morris, professor emeritus 
of electrical engineering in the University of London, 
in recognition of his many servioos to the Socioty 
aod m acknowledgment of his pioneering work in 
illuminating engineering and photometry, particularly 
his research on the carbon aro as a standard of light ; 
Prof. Mac(iregor-Morris 18 one of the original merbors 
of the Society and was president m 1040. 


The Biological Council 


Tux Biological Council, which is composod of 
representatives of some fifteen specialist biological 
societies, has recently resolved to become an advisory 
body to the Institute of Biology. It : expected that 
the closer relations between the Council and the 
Institute— formed on the initiative of ihe Biologienl 
Council—will be mutually beneficial. At & meeting 
of the Biological Council held on September 29, 
the following officera were elected . Chairman, Dr. 
W. P. K. Findlay (Forest Products Reasarch Lab- 
oratory, Princes Risborough, Bucks); Hon. Treas- 
urer, Prof. F. L. Warren (London Hospital Medical 
College); Hon. Secretary, Dr. J L. Cloudsley- 
Thompson (Department of Zoology, King's Collego, 
University of London). All communications should 
be addressed to Dr. J. L. Cloudsley-Thompson, 
c/o The Institute of Biology. Tavistock House South, 
Tavistock Square, London, W C.2. 


Technological Education In Manchester 


AT & ceremony on October 11 at the College of 
Technology, Manchester, which formed pert of the 
jubilee celebrations of the College, the assoeinteship 
of the College was conferred on the Minister of 
Education, Miss Florence Horsbrugh, and on Lord 
Cherwell and Alderman Wright Robinson. Although 
more than one speech emphasized the dependence of 
the economic future of Great Britain upon tech- 
nimans and technologists, Mies Horsbrugh made 
no reference to the Government’s plans for the 
expansion of higher technological education. Sho 
assured her audience that the clams of the Man- 
chester College of Technology had been very fully 
presented to her, and that she would do her best to 
meet the needs of both university and non-univeraity 
work there. She could not say how quickly the 
Government could carry out developments which 
would lead to a major change in the character of the 
College. Lord Cherwell referred to the mereasing 
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need for well-trained technologista, but also gave no 
indication of the Government's plans. Mr. David 
Cardwell, the acting principal, referred to the way in 
which uncertain financial backing had led to studente 
having to abandon advanced courses before com- 
pletion and urged the necessity of an extension of 
grants for postgraduate research. Mr. Cardwell also 
referred to the high quality of the part-time students 
and the potentialities of such students for increasing 
the ly of university graduates m science and 
technology. The City Council, he said, 18 preeging 
forward with & building progremme for the College 
which would cost some £1,600,000. . 


International Nutrition Congress 


Taa second International Congreas of Nutrition, 
held under the auspices of the International Union 
of Nutritional Sciences, has just concluded at Basle. 
At & meeting of the Executive Committee of the 
Union, attended by representatives from sixteen 
nations, it was unanimously decided to accept the 
invitation of the Netherlands members to hold the 
third International Congrees in Amsterdam in the 
summer of 1954. Prof. E. J. Bigwood (Brussels) was 
re-elected chairman of the Committee and Dr. Leslie 
J. Harris (Cambridge) honorary secretary. The 
following national, or organizational, representatives 
served on the Committee: Prof. E. J. Bigwood 
(Belgium), Dr. Morley Whillans (Canada), Prof. H. 
Dam (Denmark), Prof. A. I. Virtanen (Finland), Prof. 
E. Terroine (France), Prof. H. Kraut (Germany), Dr. 
M. Demarchi (Iraq), Dr. F. Mancini (Italy), Dr. A. 
Seliskar (Jugoslavia), Dr. M. van Eekelen and Prof. 
B. C. P. Jansen (Netherlands), Mra. B. Q. Werenskiold 
(Norway), Prof. E. Abramson (Sweden), Prof. K. 


Bernhard and Prof. F. Vers4r (Switzerland), Mr. 


A. L. Bacharach and Dr. L. J. Harris (United King- 
dom), Dr. 8. G. Greenberg (U.S.A.), Dr. W. R. 
Aykroyd (Food and Agriculture Organization), Dr. 
T. Norris (World Health Organization), Dr. D. P. 
Cuthbertson (Scottish Group, Nutrition Society), Miss 
D. F. Hollingsworth (International Dietetic Congress). 


Regeneration and Re-afforestation 


In Forestry Abstracts, Vol. 12, No. 4 (Common- 
wealth Forestry Bureau, Oxford, June 1951), under 
"Sylviculture", F. C. Hummel describes “The Sylvi- 
culture of Mixtures in some Forests in S.W. Ger- 
many". The general policy, as contrasted with the 
almost universal habit in Germany during the past 
century and before of pure coniferous crops, is now 
to grow conifers and broad-leaved species in mixture. 
This involves what ia abnost a revolution in sylvi- 
cultural and management methods, and the 
sibilities of applying them under British conditions 
are described. In discussing the degree in which 
artificial aamstance is given to this new regeneration, 
it 18 mentioned that beech and other broad-leaved 
species are often transplanted when 4-6 ft. high; 
but it is necessary to prune both the roots and crowns 
of such large planta and to stake them. The method 
i5 not new. In the old days, when the Forest of 
Dean was resown with acorns, the practice was to 
put in at every 20 Th or pd an oak traneplant of 
4-5 ft. in height. The method is employed by the 
French in the tropical rain-forest of the Ivory Coast 
in West Africa. re-afforesting work, transplants 
1j-2 m. in height are used. P. Dineur discusses the 
ecology of Querous sessiliflora (Q. petreea) ; measure- 
menta of light under various degrees of canopy closure 
were undertaken for seedling regeneration, using & 
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photometer of photoelectric cell type. Sylviculturists 
have for years advocated the possibility of being able 
to ascertain the more-or-leas exact light requirements 
of seedlings under overhead canopy. It looks as if 
data on this problem may be obtainable. Lessons 
long since learnt in India are discussed by T. 8. 
Serevo on ''Bilvieultural Observations in Cut-over 
Areas in Ajusan, Philippines". Logging was under- 
taken in an over-mature Dipterocarp forest with 
sparse advance growth. It is impossible to remove the 
main stand in such a type of forest without destroying 
all the undergrowth, since with the removal of the 
canopy the forest floor dries up. The dangers of 
logging in tropical forests are pointed out. The leason 
was learnt in Madras in the years following the First 
World War, when attempta were made to introduce 
Canadian and American methods of logging into the 
evergreen forests. The result was a failure and a 
considerable pecuniary loes. But the leeson was 
learnt once and for all for India. The breaking of 
the overhead canopy exposes the moist soil below, 
never before exposed, to heat, heavy rain and wind, 
and it is quickly dissipated ; the area is than useless 
for agriculture and difficult to re-afforest. 


National Foundation for Sclentific Research, Brussels: 
Annual Report for 1950-51 


Tum twenty-fourth annual report of the National 
Foundation for Scientific Research, Brussels (pp. 198 ; 
1951), covering the year 1950-51, refers to the estab- 
lishment on July 20, 1951, of the Inter-Univeraity 
Institute of Nuclear Sciences and to the increase of 
its financial resources from 20 million to 25 million 
francs. The Atomic Energy Commission has also 
since established, on April 9 this year, a Centre of 
Studies for the Application of Nuclear Energy, which, 
mainly under io direction, will be responsible 
for the utilization of the products of the Belgian 
nuclear reactor. A list of publications of the nuclear 
physics centres at Brussels and Louvain i 
1947-51 is included ; work at the Ghent centre has 
included technological research on the preparation 
of graphite and metallic uranium and on photo- 
graphic emulsions, and at the Lidge oentre on 
absorbent media for gamma-rays and neutrons, the 
application of photographic emulsions, nuclear 
chemistry and the construction of a high-tension 
generator of the Panthenier type. During 1951-52 
the Foundation has distributed sixty subsidies, 
totalling 3-2 million france and including contribu- 
tions towards the cost of construction of an electronic 
calculatmg machine, an oceanographic research 
station at La Rochelle-Pallioe, an insectarium at 
Mentone, an epigraphio and archwological survey of 
the two provinces of Nejran and Hase in Saudi- 
Arabia, the construction of a helioetat for the scientific 
station of the Jungfraujoch, for excavations at Alba 
Fucens, for studies on the performance of gas turbines, 
and for studies of the radiation of the night sky at 
Arosa Observatory in co-operation with the High- 
Altitude Research Centre at Pdsadena. Details of 
the distribution of radioisotopes in Belgium are 
included in the report, to which are appended lists 
of recipients of grants for 1951-52 and of papers by 
recipients of grants published during 1950-51. 


Human Relations In Industry 


Tram report of the conference on human relations 
in industry, arranged by the Ministry of Labour and 
National Service during March 18-20 (see Nature, 
189, 872; 1952), has now been published (pp. 128 ; 
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London: H.M.8.0., 1952; 3s. 6d. net). It includes 
the text of the Minister's opening address, Sir George 
Schuster’s address on the work of the Panel on 
Human Factors in Industry ; Bir Cuthbert Clegg and 
Mr. T. Williamson’s commenta on the work of the 
Anglo-American Council on Productivity; and 
reports of the discussions, together with the final text 
of the four group reporta on, respectively, the oppor- 
tunity to work, the capacity of workers, wastage of 
man-power and the will to work. Appended to the 
report are the papers on these subjects issued for 
discussion at the conference, and the paper sum- 
marizing the flndi of the industrial productivity 
teams of the Anglo- ican Council on Productivity 
relating to subjects on the agenda of the Conference ; 
also included is Sir George Schuster’s memorandum 
on conclusions drawn from the projects sponsored by 
the Schuster Panel on Human Factors in Industry. 


Durban Museum and Art Gallery : Annual Report 
for 1950-51 
Ta report of the Durban Museum and Art Gallery 
for 1950-51 is the last issued under the directorship 
of Mr. E. C. Chubb, who has so ably controlled the 
remarkable progress of this institution for forty-one 
years. Occasion is thus taken in the report to review 
this long period, which is shown to be one of oon- 
tinuous growth accompanied by increased popularity 
and educational value, limited only during the past 
few years by restricted accommodation. Unfortu- 
nately, although a new building embodying more 
e accommodation has been advocated during 
pad andy ourteen years, circumstances resulting from 
d World War have prevented ita realization. 


Untversity College of North Staffordshire: Appotnt- 


ments 

Tas folo appointments in the University 
College of North Staffordshire have recently been 
made: Senor Lecturer, Dr. A. M. Macbeath (mathe- 
matios); Lecturers, Dr. Monica M. Cole (geography), 
Miss Ruth M. Badcock and R. L. Plack (biology), 
Dr. D. J. O'Connor (philosophy), Mrs. P. Elizabeth 
Perrott (education), . A. Frohlich and B. Noble 
(mathematics), Dr. G. F. Smith (chemistry), and 
A. H. Oliffe (psychology); Assistant Lecturers, A. 
Hunter (economics), W. M. Williams (geography), 
Dr. 8. C. Nyburg ebay Miss Helga 'M. T. 
Frankland (biology), and P. H. Shelford and A. F. 
Trendall (geology). 
University of Birmingham : Appolntments 

Tau following appointments in the University of 
peg wen have recently been announced: Leo- 
turers, R. D. Mackey (civil engineering), K. M. Brown 
and W. G. Thomas (mining); Research Fellows, Dr. 
L. A. Radicati and Dr. J. G. Valatin (mathematical 
physios), J. J. Pick (Lucas Research Fellow in indus- 
trial metallurgy), and B. E. L. Deckker (James Watt 
Research Fellow in mechanical engineering). 


British Soclety of Rheology: Members of Committee 

At the recent annual meeting in Southamp- 
ton of the Britiah Society of Rheology, members of 
committee were elected as follows: President, A. G. 
Ward; Secretary, A. P. Feltham (Britiah Iron and 
Steel Research Association, 140 Battersea Park Road, 
London, 8.W.11); Treasurer, Dr. J. G. Oldroyd ; 
Editor, A. A. Milne; Northern Representative, L. 
Grunberg; Midland R , A. W. Richard- 
son; Ordinary Members, D. W. Jopling, Dr. J. W. 8. 
Mardlæ and N. Wookey. 
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Announcements 

Tau autumn provincial meeting of the Physical 
Society will be held in the Physical Laboratories of 
the University of Manchester during December 18~19. 
The meeting will be on “Ionization Loss by Relativ- 
istio Particles’? and will include speakers from the 
Atomic Energy Research Establishment, Harwell, and 
from the Universities of Bristol, Brussels, Glasgow, 
Leeds and Manchester. Non-members are welcome to 
attend. Details of the programme and application 
forms oan be obtained from the Offices of the Sooiety 
at 1 Lowther Gardens, Prince Consort Road, London, 
8.W.7. 

To mark the opening earlier in the year of the 
Texile Institute’s new headquarters at 10 Blackfriars 
Street, Manchester 3, & series of inaugural lectures is 
to be given there, the speakers and their subjects 
being as follows: October 24, Sir Ben Loc i 
(secretary of the Department of Scientiflo and 
trial Research), on ‘‘Science in Industry" ; November 
21, Sir Wallace Akers (a director of Imperial Chemical 
Industries, Ltd.) on “Tho Ohemical Industry and 
Textiles"; and January 30, Mr. A. H. Wilson 
(research director of Courtaulds, Ltd.), on ‘‘Whither 
Man-Made Fibres ?”. Hach leoture will commence at 
8 p.m. Admission is by ticket, applications for which 
should be made to the Registrar of the Institute at 
the above address. 

Tum twelfth series of postgraduate lectures organ- 
ized by the Oil and Colour Chemists’ Association will be 
given by Prof. C. E. H. Bawn, profeasor of inorganic 
and aad chemistry in the University of Liverpool, 


who will speak on ‘‘Autoxidative Reactions: their 
i , Mechanisms and Catalysis by Metal 
Salts". The lectures will be given at 6.30 p.m. on 


November 17, 24 and December 12 in the Lecture 
Theatre of the London School of Hygiene and Tropical 
Medicine, Keppel Street, London, W.0.1. The fee for 
attendance is 15s. for members of the Association 
and £1 for others (inclusive of a copy of the loctures). 
Further information can be obtained from the 
Association at Memorial Hall, Farringdon Street, 
London, E.O.4. 

Taa Medical Research Council invites applications 
for the Kathleen Schlesinger Fellowship, tenable 
initially for one year at the National Hospital for 
Diseases of the Nervous System, Queen Square, 
London, and worth £700-1,000 a year. This Fellow- 
ship is provided from a fund established by the late 
Mr. and Mrs. E. M. Schlesinger in memory of their 
daughter ; it is for the investigation of the origin and 
nature of oyste of the brain, and preference will be 
given to candidates who elect to work on the mech- 
anisms underlying degenerative processes affecting 
the brain. Applications must reach the Secretary of 
the Medical Research Council, 38 Old Queen Street, 
London, 8.W.1, not later than November 15. 

Toa University of Ohicago, with the financial 
support of the Rockefeller Foundation, is offering 
ee S sig een fellowships in statistica for 1953- 

ese fellowships, which are worth 4,000 dollars 
UE &re open to holders of & doctorate or ita 
equivalent in research accomplishment, and their 
purpose is to enable research workers in the biological, 
physical and social sciences to acquire training for 
the application of statistical methods to their normal 
work. Details of application (to be completed by 
Fe 8, 1958) and further information can be 
obt&i from the Committee on Statistics, University 


of Chicago, Chicago 37. 
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HUMAN BIOCHEMICAL GENETICS 


A JOINT SESSION by Sections a 
(Zoology), I (Physiology), J (Psyohology) and 

K. (Botany) of the British ion was held 
during the recent Belfast meetmg to discuss 
"Human Biochemical Genetics’’. 

In his introductory remarks, Prof. L. S. Penrose 
(Galton Laboratory, Univermty College, London) 
pointed out that the foundations of the exact study of 
human genetics were laid down almost simultaneously 
by Landsteiner in his work on the ABO blood groups 
and by Garrod in his work on alkaptonuria, These 
investigations, carried out between 1900 and 1902, 
described human characters which were found to 
follow simple rules of inheritance, and the teste for 
their presence or &beenoe were i The branch 
of the subject initiated by dsteiner utilized 
serological techniques depen ultimately, but not 
yet demonstrably, upon inborn biochemical peculiar- 
ities. The other branch of biochemical studies in 
human genetios is derived from Garrod'g work, and ıt 
deals with characters identified by ordinary chemical 
tests or their equivalents, like colour reactions. 

It is convenient to claaeify the known types of 
inborn biochemical specifications by the substances 
involved in the test reactions. Anomalies of protein 
metaboliam include alkaptonuria, the aminoacid- 
urias, such a8 phenylketonuria, tyrosinosis, cystinuria 
and bete-ammotsobutyricaciduria (the 'T-pattern' de- 
scribed by Crumpler, Dent, Harris and Weetall), the 
melanin ities exemplified by albinism and the 
globulin specificities found:in the blood im sickle-cell 
trait and thalassemia. Abnormal lipoid metabolism 
is represented by such diseases as xanthomatoais and 
cerebromacular degeneration ; at present this group 
has proved intractable for experimental investigation. 
Anomalies associated with carbohydrate metabolism 
include pentosuria, fructosuria and renal glycosuria ; 
diabetes mellitus is only moluded in a very indirect 
manner. There is also a large miscellaneous group of 
conditions, not easy to classify, some associated with 
disease and others quite harmleas ; for example, gout, 
porphyria, congenital methsamoglobinssmia, red bair 
and taste deficiency. 

A primary aim in human genetics is to reduce all 
characters so far ag possible to chemical differences. 
In this way, the study of buman constitution will 
gradually me an exact science freed from 
ambiguities and superstitions which surround the 
cult of physical types. Moreover, with harmful 
traits, knowledge of the causal mechanisms can help 
in planning their alleviation or cure. 

Three aspecta of the subject were emphasized by 
Dr. H. Harris (University College, London): the 
precise characterization of human variations in 
biochemical terms, the genetical analysis of traite go 
defined, and the study of the processes by which 
individual genes produce their particular effects. 
These points were illustrated by reference to amino- 
&oidurias in general and especially to cystimuria, & 
condition first recognized by Wollaston in 1810 on the 
discovery of & renal stone of unusual composition. 
Since the introduction of paper chromatography, it 
has been possible to separate a classical type of 
oystinuria, in which cystine excretion 18 accompanied 
by excessive excretion of lysine and arginine, from 
other types, du uh E rp ae 
amino-aciduria (for example, coni syndrome, 


Wilson’s disease). Quantitative studies using the 
technique of polarography were carried out in 
families containing cases of classical oystinuria. 
Those with stone formation were found to excrete on 
the average about 750 mgm. of cystine daily, whereas 
normal people averaged about 60 mgm. In one group 
of familes studied, cystinuria segregates aharply and 
behaves as a single Mendelian recessive trait. ln the 
remainder of families, three distinct types of indi- 
viduals were found: the data here were conmstent 
with the hypothesis that heterozygotes (carriers of 
the gene causing cystinuria in homozygotes) excreted 
about 150 mgm. daily and were thus distinguishable 
from normal homozygotes. The frequency of carriers 
of this incompletely receamve gene is about 3 per 1,000 
in the general population. 

Garrod’s view on the causation of biochemical 
anomalies was that there was congenital absence of 
an enzyme concerned in performing a particular step 
in metaboliam. This theory ıs easy to apply to 
alkaptonuria and phenylketonuria; but in renal 
glycosuria or cystinuria the process is not so clearly 
demonstrable. A blook in intermediate metaboliam 
would tend (as it does in phenylketonuria) to cause 
an increase of unusable metabolites in the blood- 
stream or tiasue-fluids. This does not occur in 
classical cystinuris, and it is thought that there is 
failure of reabsorption in the Indney tubules due to 
a defect in one of the chemical reactions concerned 
in this complex process. 

A detailed account of the effects of the recessive 
gene for phenylketonuris in ite homozygous form was 
given by Dr. V. Cowie (Maudsley Hospital, London). 
In this disease, first described by Folling in 1934, 
about 1 gm. of phenylpyruvic acid 18 excreted daily 
in the urine. Dr. Cowie pointed out that mental 
impairment, usually of & severe degree, is always 
ede and there are many associated physical 
eatures includmg dilution of hair colour and postural 
peculiarities. The fundamental defect 1s a reduced 
capacity to metabolize phenylalanine through the 
normal channel by way of tyrosine. Experiments 
have shown that although this pathway is not com- 
pletely blocked, phenylalanine accumulates in the 
blood and ‘cerebrospinal fluid and is eventually 
excreted after deaminization as phenylpyruvic acid. 
The way in which the mental and physical abnormal- 
ities are produced by the biochemical defect, she said, 
is not yet clear. However, the condition is present 
at birth, and attempte at alleviation by dietetic 
methods have so far been unsuccesaful, though the 

bilities of very early treatment have not been 
y explored. 

Beidas demonstrating hereditary biochemical speci- 
ficities within the human species, Garrod directed 
attention to the biochemical drfferences between 
species. An acoount of a comparative survey of 
urinary amino-acid patterns in a number of different 
animal was given by Dr. 8. P. Datta (Univer- 
sity College, London). Most of the animals tested 
were in the London Zoo. Sufficient urine was placed 
on two-dimensional chromatograms to give up to six 
main spots. Glycine was almost always present, and 
alanme and glutamme or glutamic acid ocourred very 
frequently. In the mouse and the binturong, how- 
ever, only taurine was found. One substance of 
special interest, a sulphur-oontaining amino-acid, 
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purfled from cata’ urne by Weetall was named 
'cat-spot'. In most of the Felidm it appears to be an 
alternative to taurme for the excretion of organic 
sulphur. The Kenya blotched genet has a peculiarity 
unique among the anmmals studied in that ıt exoretea 
very large quantities of cystine. The question as to 
how so much cystine can be kept in solution in these 
urines might have some relevance to the study of 
the prevention of cystine-stone formation in man. 

Dr. Datta showed that methyl histidine, which 
occurs variàbly in human urine, 1s always present in 
laboratory cata which are fed mainly on meat. lt is 
not excreted by &nmnals such as rate, mice, rabbits 
and guinea pigs, the diets of which are mostly of 
vegetable origin. By expermments on man, it has been 
posible to demonstrate that methyl histidine m the 
urine 18 probably derived from ingested anserine, & 
known constituent of muscle. Anserine is hydrolysed 
in the body to produce beta-alanine, which is further 
metabolized, and methyl histidine, which 18 excreted. 
Thus & peculiarity which superficially resembles an 
inborn trait turns out on chemical analysis to be 
mainly a question of diet. 

Prof. D. C. Harrison (Queen's Univerpity, Belfast) 
dealt with the rare hereditary disease familial 
methsmoglobinmmua. He reviewed work done in 
collaboration with Prof. H. Harcroft, Dr. Q. H. 
Gibson and others. In methsmoglobmsmmia, an 
abnormally large proportion of the blood pigment 
hæmoglobin (Hb) ıs changed to the corresponding 
ferric compound methwmoglobin (Met-Hb), which is 
uselees for oxygen transport. In normal blood, the 
equilibrium Hb = Met-Hb lies far to the left owing 
to the action of enzyme oxidation-reduction systems 
in the red blood corpuscles. These systems reduce 
the methsmoglobin which 18 constantly being formed 
from hmmoglobm and prevent the methsmoglobin 
from accumulating in more than traces. In the type 
of methwmoglobmamia caused by certain drugs or 
(in infante) by nitrates in water, the 
oxidation of hæmoglobin to methwmoglobin becomes 
so fast that the restoring enzyme systems are tem- 

orarily unable to mamtain the normal level of 
oglobin ; but conditions return to normal when 
the offending agent is removed. In famıhal methemo- 
globinæmjia, on the other hand, the rate of production 
of methemoglobin is normal but its rate of reduction 
is abnormally slow, so that it may accumulate to 
form eas much as 40 per cent or more of the total 
blood pigment. Denny observed that large doses of 
ascorbic acid (acting as a reducing agent) shift the 
equilibrium back towards normal. 

The work of Gibson has shown that the disease is 
due to an enzyme"defect in the red blood cells ; there 
is a shortage of diaphorase I (a flavoprotein enzyme). 
This shortage was demonstrated by direct assay in 
the blood of all seven patiente who were tested. The 
values were in every case lower than those of any of 
the sixtéen normal bloods used for comparison. 
Addition of excees diaphorase I restored full activity. 
The oxygen dissociation curve of the blood of the 
patients was found to be ahifted to the left, that 18, 
the blood parted with its oxygen less readily than 
normal. This, coupled with the large amount of 
pigment present m the abnormal, non-functional 
state, makes it surprising that the patiente as a whole 
were ablo to lead active, energetic lives. The com- 
pensating polycythemia which was present in the 
more severe cases may help to explain this. 

The disease 1s apparently due to a mutation of the 
gene responsible for synthesis of the flavoprotem 
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diaphorase I. In all three families studied, the diseaso 
appeared to be inherited as & recessive AMendelian 
trait. Prof. Harrison stated that quantitative studies 
on the blood of relatives of the patients had given 
no evidence for the presence of detectable genetic 
carriers. ‘Treatment of the patients (which was 
successful in all cases) consisted of large daily doses 
of ascorbic acid continued indefinitely, preferably 
supplemented by a single dose of methylene blue 
after the firat few days. 


GROWING-POINTS IN CYTOLOGY 


N the openmg day of the recent British Associa- 

tion meeting in Belfast, a session was devoted 
by Section D (Zoology) to the discussion of some 
recent advances in cytology. The first paper, by Mr. 
I. C. Smith (Dundee), on the curious cytology of 
Phareoh's ant, Monomorium pharaonts L., followed 
naturally on Prof. Peacock’s presidential address (see 
Nature, September 6, p. 395), which earlier in the 
day had been concerned with some aspects of 
hymenopteran reproduction. Pharaoh’s ant shares 
with many other hymenopterans the peculiarity that 
the males arise from unfertilized eggs by haploid 
parthenogenesis, or arrhenotoky, with the result that 
the male germ cells and much of tho soma reman 
haploid. ‘he females, on the other hand, develop 
from fertilized eggs, so that the femalo germ cells 
and much of the soma are diploid. Clearly, the eggs 
of virgin females can develop only into males. 

Since the male germ-line 18 already haploid, it is 
obvious that no further reduction can take place in 
the chromosome number during the maturation of 

toro&. In the hornet, Meves showed as early 
as 1904 that, during spermatogenesis, the first meiotic 
division, which is normally a reduction division, is 
abortive, while oogenesis is normal. Considorable 
attention has therefore been paid to the details of 
the first meiotic division in the spermatogenesis of 
Pharaoh’s ant. Mr. Smith deeorbed the untidy 
nature of this division and the curious fact that 
about this time a small fragment of cytoplasm 
separates as a bud. Some have considered this bud 
to represent a vestigial cell, the remnant of a typical 
meiotic division ; but there are now good reasons for 
abandoning this view. The division 18, 11 fact, a normal 
mitome, and the two daughter cells develop without 
any further division into spermatids and spermatozoa, 
which are, of course, haploid. There is therefore no 
stage in spermatogenesis which corresponds to & 
normal first meiotic division. 

The meeting then on to consider an inter- 
esting paper by Dr. R. J. Goldacre (Chester Beatty 
Institute, London) on the tail region of Amaba. Dr. 
Goldacre began by tilting at the insistence of so many 
zoologists that the Amaba is an animal without 
form, & point of view that is perpetuated by such 
names as Amosba chaos and Chaos chaos. A text-book 
Amapba is said to throw out pseudopodia at random 
from any part of ita surface, whereas the roal Amaba 
has an obvious antero-posterior polarity with a well- 
marked permanent tail, or rear contracting end. 
This rear end can easily be distinguished as a group 
of wnnkles caused by a contraction of tho cortical 
gel, which in the tail is liquefying to be squeeze] 
forward up the central channel of the Amaba. 

That the tail region of an Ameba is relatively 
permanent is shown by the fact that tho animal has 
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never been seen to reverse, even when watched for 
ag long as a week. This fact oan also be demonstrated 
by ataning a living Amasba with neutral red. The 
stain becomes concentrated in the tail, which can 
then be seen to keep ite identity for long periods of 
time. Dr. Goldacre also described how the fate of 
the tail region can be followed during cell division, 
and how the teil seems to determine the plane of the 
division furrow. This furrow is first evident anteriorly, 
and the tail region ıs the last to divide and 
separate. He therefore ceci dak the tail of an 
Amada may play some important part in the organ- 

ization of the cell, surviving poembly throughout ite 
whole life by passing from parent to daughter. 

The third contribution to the symposi was & 
paper by Prof. H. G. Callan (8t. Andrews); but since 
he was unable to be present it was read in his absence 
by Dr. Ann R. Sanderson. A description was given 
of recent research on amphibian oocyte nuclei, with 
particular reference to their chromosomes. These 
nuclei have the attraction that when they have been 
extracted from the yolky cytoplasm they are large 
enough to be visible to the naked eye. Investigations 
have shown that there are at least two, and probably 
three, materials forming the nuclear sap: a fluid 
phase extending through & jelly phase, and probably 
an even more rigid centrally placed jelly in which the 
chromosomes are embedded. The whole 18 surrounded 
by a membrane pierced by close-packed hexagonal 

Tes. 
Po Tho chromosomes thamselves have been the subject 
of considerable observation, the necessary preliminary 
being the development of & technique for their 
extraction. In Triturus newta the growing oocytes 
contain chromosomes in the diplotene of meiosis. 
These chromosomes are almost 800p long and -are 
arranged in pairs joined at one or more points of 
contact. They are of the type known aa ‘lampbrush’, 
and it is their peoulanty that loops of material 

rout out from the chromosome axis and return to 

ir pointe of origin. There are many structures 

al the lengths of lampbrush chromosomea which 
enable ane to map them. In a given position there 
may be a loop which is ahorb and thin, or long and 
fuzzy, and there are also well-defined regions oon- 
cerned with the production of nucleoli. When fully 
formed, these nucleoli detach themselves and migrate 
to the nuclear membrane. With all these structures 
available for matching chromosomes, it is possible 
to show that the contact points between pairs of 
chromosomes occur in homologous regions, although 
they differ in different nuclei. Indeed, they show the 
same type of variation in position as is shown by 
chiasmata. The paper ended with the suggestion that 
the great value of this oocyte material may prove to 
lie in what it can teach of gene activity, for in 
examining these lampbrush chromosomes one may 
really be geeing genes in action. 

The session ended with a paper by Prof. W. B. 
Bullough (Birkbeck College, London) on hormonee 
&nd replacement in the epidermis. The research 
involved was not strictly cytological, but was rather 
an example of what can be achieved in biological and 
biochemical work by the use of cytological methods. 
It had earlier been shown that the most critical single 
factor determining the rate of epidermal cell replace- 
ment is the rate of energy-production inside the cells. 
Since it is known that a number of hormones affect 
the rate of production of energy, a study has now 
been made of their effect on cell division. Epidermal 
cella are normally half-starved for glucose, apparently 
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beoause of their poor powers of absorption of this 
sugar from the surrounding medium. Insulin ie well 
known to assist the uptake of glucose from the blood 
by stimulating the hexokinase reaction, and it was 
found that it also has this effect on epidermis tn vitro 
as evidenced by an induced doubling of the rate of 
mitosis. It is also known that the pituitary growth- 
hormone inhibits the hexokinase reaction, and 
experiments have shown that in vitro it powerfully 
inhibits oell-division. This result suggests that a 
Te-examinstion of the actions of this hormone is now 
due, and that the substance may prove to have been 
Inim&med. Possibly ite ability to promote growth 
may be through induoed secretion of other 
hormones such as insulin. 

Attention was then turned to the action of the 
estrogenic hormones, which also stimulate epidermal 
oell-division both tn vivo and tn vitro, and evidence 
was briefly reviewed which indicates that they too 
act by facilitating the hexokinase reaction. However, 
tn vivo the stimulus they exert is only short-lived, 
and a reaction quickly seta in. This appears to be 
due, at least in part, to some stimulus to the adrenal 
cortex, which then actively secretes hormones similar 
to cortisone. Both in vwo and im vitro cortisone 
depreases the rate of production of energy and of 
epidermal mitosis. Androgens do not induce over- 
activity of the adrenal cortex with growth inhibrtion, 
and this fact suggests a reason for the larger body-size 
of so many male mammals. 

The seasion ended with a lively discussion, ranging 
in subject from protozoans to cancer. 
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APPLICATION OF RADIOACTIVITY 
TO MINERAL DRESSING 


HE third Sr Julius Wernher Memorial Lecture 

of the Institutaon of Mining and Metallurgy ,waa 
given on September 22 at the Royal Institution 
before a gathering of mineral-dresaing engineers 
who had come to London from many parts of the 
world to attend the flrat symposium on this subject 
to be held in Great Britain. The lecturer, Prof. A. M. 
Gaudin, Richards professor of mineral engineermg in 
the Massachusetts Institute of Technology, chose for 
his subject ‘The Application of Radioactivity to 


Radioactivity can be used in three ways—as a 
research tool, for the control of plant processes, and 
in the direct separation of radioactive from inert 
minerals. Beta- and gamma-radiation is employed, 
the limitations of the alpha-rays m&king them unsuit- 
able. Such properties as self-diffusion, adsorption 
scroas the liquid/solid interphase of minerals sus- 
pended in fluids, rates and site packings, as well as 
the mode of movement are of critical research 
importance in the PE ARER of surface phenomena 
used in the process of froth flotation. Prof. Gaudin’s 
lecture not only showed some of the work which is 
being done but also gave fascinating glimpses of 

le new methods of mineral research. 

the complex fleld of attrition, the use of labelled 
particles of a closely defined size-range as part of the 
total mixture of wide-ranging sizes fed into an 
attrition mull is throwing light on the selective 
grinding which goes on among these sizes under 
controlled conditions. Natural radioactivity is in use 
in north-west Canada to actuate sorting mechanisms 
which segregate the uranium-bearing ore from inert 
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material, and the same process is being studied for 
possible use with artificially induced, short-lved 
radioactivity (gamma-radiation) for 8 selected 
mineral such as one containing beryllium. 

Another incipient aid to fundamental work 
promises to be the differentiation between slghtly 
varying crystals of what are loosely grouped as the 
same mineral. For examplo, galena (lead sulphide) 
could be thought of as being just galena ; but minute 
traces of rmpurrty and minute variations in rts lattice 
structure and discontmuity make profound differences 
in ite behaviour, both in study and m rts practical 
concentration from ita ores. These differences can be 
greatly magnified by the use of suitable radioactivating 

ques. 

The Lecture provided an admirable introduction 
to the symposium held at the Imperial College of 
Science and Technology, London, by the Institu- 
tion of Mining and Metallurgy during the following 
three days, when ebout forty papers were presented 
and at which a wide variety of research and practical 
aspects of this important and growing technology 
was examined. In recognition of his distinguished 
services, honorary membership of the Institution of 
Mining and Metallurgy was conferred on Prof. Gaudin 
before he gave the Lecture. 


RESEARCH COUNCIL OF ALBERTA 
REPORT FOR 1951 


HE thirty-second annual report of the Research 

Council of Alberta*, describing the work of the 
Council in 1951, again stressea the work on the 
bituminous oil sands; and preparation for the 
Athabasca Oi Sands Conference, which was spon- 
sored by the board of trustees of the Oil Sands 
Project, made heavy demands on the Research 
Counoil’s staff. The terms ‘bituminous sand’ and 
‘tar sand’ have now been dropped, because of their 
false implication, in favour of ‘oil sanda’. Laboratory 
investigations have confirmed the presence of 
vanadium in the oil sand, both as & mineral and as 
a component of the oil, especially in the ream and 
asphaltene fractions. Some work was done on the 
characteristics of the flow of sand suspensions, 
including a study of the friction factor in pipes, as 
woll as on the electrical resistance of oil sand and ite 
breakdown under & high potential difference. 

A balanced programme of studies on coal included 
a study of the absorption spectra of oxidation 
degradation producta of Alberta sub-brtummous 
coals in aqueous solution, of the cleaning of coal with 
cyclone washer equipment, analytical and phyaical 
testing, and of the physical properties of magnetite, 
Burms iron ore, loess, limestone and tailmgs from a 
zino refinery with reference to their suitability for 
the preparation of the media used in dense-media 
processes of cleanmg coal. 

A reconnaissance pleistocene survey waa made of 
the Lake St. Ann map area, and the Gasoline and 
Oil Testing Laboratory again surveyed gaaolmes sold 
in the area and initiated & study of viscosity data at 
low temperatures on aviation lubricating oils diluted 
with aviation fuel, and one on the effect of storage 
time on preformed gum, and on b-hr. and 16-hr. 
potential gum testa on aviation fuel. The pyrolysis 
of natural gas, the partial oxidation of butane, and 


* Thirty-second Annual Report of the Research Coune!l of Alberta, 
1961. Pp 32 (Hdmonton: Queen's Printer, 1052 ) 
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the National Research Council's Pidgeon prooees for 
carbon black received attention, while irrigation soil- 
survey work on the Bow River project waa started 
and the William Pearce project was continued. A 
re-survey of the Edmonton map sheet was com- 
menced, and work on the Sturgeon Lake sheet 
resumed. The investigation of biological cycles 
continued, particularly with reference to the fluctua- 
tions of wild life in northern latitudes, and measure- 
ment of ultra-violet solar radiation continued with 
the thorium photo-cell and with & zirconium photo- 
cell in spite of adverse conditions. A lst of 
publications of the Council is appended. 


A WAVE-RECORDER FOR USE 
IN SHIPS 


By M. J. TUCKER 
Natlonal Institute of Oceanography 


LTHOUGH sea-waves have been recorded for a 
number of years using shore-connected pressure- 
measuring instruments or inverted echo-sounders laid 
on the sea-bed, collection of exact information about 
waves, studies of the growth of waves relative to the 
wind, and studies of ship motion and of coastal 
relative to the waves have always been 
retarded by the absence of a reliable method of 
continuously recording waves from & ship in deep 
water. 

Some measurements have been made by a method 
in which an observer stations himself at such a height 
that the top of & wave comes just level with tho 
horizon when the ship is on a fairly even keol in the 
trough. Much more aocurate measurements have 
been made by stereo-photogrammetrio methods using 
cameras with & long base-length mounted high on 
the ahip. 

Neither of these methods is satisfactory for 
obtaining & continuous picture of changmg wave 
conditions, and for this purpose the best method until 
recently has been that employed before tho Second 
World War by the Deutsche Versuchanstalt fur 
Luftfahrt for the study of seaplane landings ın a 
variety of wave conditions. In this method a pressure 
recorder was suspended on a steel wire 100-200 ft. 
below a flat lans-shaped float: because of the rapid 
attenuation of wave-proasure with depth, the recorded 
preesure fluctuations were mainly due to the recorder 
following the vertical movements of the float on the 
surface. A correction could be made for the residual 
wave motion at the depth of the recorder when the 
presence of long waves made this necessary. The 
preesure fluctuations were recorded by a diaphragm 
connected to a diamond which scratched a spiral 
record on a polished steel cylinder rotated and movod 
along its axis by clockwork. The scratch recorder 
has repleced in Great Britain by an electrical 
preeeure recorder the output of which is transmitted 
to the attendant ship by wireless or by a buoyant 
cable, but the basic idea is the aame. Measurements 
have also been made by an apparatus attributed to 
Froude and which oonsists of a buoyant graduated 
pole held vertical by a weight on its lower end and 
kept steady in the water by & drogue of relatively 
large area suspended on 200 ft. of wire from the 
bottom of the pole. The movements of the water up 
and down the pole are usually observed visually or 
photographed, but on a recent voyage of tho R.R.S. 


* 





NATURE 





October 18, 1952 


VoL 170 





5 
1 min. Wave-poriod (ses.) 
Fig. 1 Fig. 2 
Portions of records taken with the wave-reoorder 1) and the frequency spectra Cris. 2) e (&) &ocelerometers 
oniy connected ; (b) presare IDEE onion only ; o) een ated onepu d cM te ae were taken in 
sequence, so that wave record fs not the sum of the other two in detail Tt can be seen, however, that the 


of the wave record is the approximate sum of the other two 


Discovery IT satisfactory measurements were obtamed 
by attaching & limp air-filled rubber bag to a point 
below the mean water-level on the pole and oom- 
municating the changes in preasure to the ship 
through hose-pipe. 

All these methods involve laying out apparatus 
from the ship and recovering it, and, if the apparatus 
is connected to the ship by a cable or hose-pipe, it is 
also neoeesary to hold the ship stationary to prevent 
the apparatus being towed through the water. These 
operations can be difficult, particularly in bed 
weather, when the resulta may be of greatest interest, 
and suitable stowage of the comparatively delicate 
and bulky equipment may not be easy. The advan- 
tages of & recorder contained entirely inboard are 
apparent. 

The officers of the German research veasel Gazelle 
(1874-76) used & very sensitive aneroid barometer to 
measure the fluctuations in air pressure caused by 
the waves and the movements of the ship, but the 
uncertainties of this method are too great to enable 
it to be relied upon. 

The new instrament developed by the National 
Institute of Oceanography is contained completely 
within the hull of the ship and is well suited for 
routine measurements. In principle it measures the 
height of the water surface above some point on the 
ship’s hull and the height of this point above an 
Imaginary reference plane. .The sum of the two 
measurements gives the height of the water surface 
above the reference plane, and hence is independent 
of the movement of the ship. The height of the 
water surface above the point on the shrp’s hull 18 
measured by the preesure transmitted through a 
small hole in the ship’s aide, and the displacement of 
the point is measured by means of & vertical accelero- 
meter the output of which is mtegrated twice elec- 
tronically with respect to time. To allow for the 
effecta of reflexion of short waves from the sides of 
the ship, a pressure-recorder — accelerometer unit is 
fltted in each side of the ship, and the mean of their 


. 


outputa is taken. The response of this arrangement 
to waves which are only partially reflected has not 
been beled calculated; but it is apparent from 
physi reasoning that large errors will not be 
introduced. 

The unita have to be mounted some distance below 
the water-line because the point of preasure-measure- 
ment must always remain below the water surface, 
and they will therefore not measure very short waves. 
If the unite are 10 ft. below the water-line, the 
response will n. to approximately half for waves 
of 4 seconds period. 

To measure true vertical accelerations the accelero- 
meters should be mounted on gyroscopes or long- 
period compound pendulums ; but, to simplify design 
and to reduce both the space and maintenance 
required, they are in practice mounted on short- 
period pendulums which set themselves into the 
apparent vertical. This results in an apparent 
increase in gravity (that is, an increase in the mean 
output of the accelerometers) when the ship moves 
into & wave train, because the water particle motion, 
and hence the ship motion in the longer waves, is in 
circular orbits. this increase were truly integrated 
the output would drift off scale; but, by & correct 
choice of the time constants of the integrating 
circuits and by including a resistance-capacitance 
coupling in the circuit, the effect can be mmimized 
and does not appear to be serious in the present 
instrument. . 

To avoid trouble from instrumental drift, the 
accelerometers must be very linear and give large 
voltage outputa. The scoelerometers in this instru- 
ment have a sensitivity of approximately 30 volta/g 
and are linear within about 1 per cent over the range 
— 0-4 to + 0-49. 

The first of these wave-recorders, fitted in the 
R.R.8. Discovery II, the research ship of the National 
Institute of Oceanography, has been tested during a 
recent cruise in the North Atlantic Ocean. During 
this cruise, which lasted 24 weeks, a gale of force 9 
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was enoountered and waves with a maximum height 
of approximately 80 ft. were measured. The instru- 
ment behaved satisfactorily during this period and 
developed no faults. Records from the instrument 
were compared with those obtained from pressure 
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and echo-sounding wave-recorders in shallow water, ' 


and with records from the electric and pole and drogue 
recorders as already outlined. Prelommary analyses 
of these resulta show satisfactory agreament. The 
overall accuracy of the instrument in its present 
form is estumated at + 10 per cent. 

Portions of three records are shown ın Fig. 1 with 
tho correspondmg analyses in Fig. 2. (a) 18 the output 
of the instrument with only the accelerometers con- 
nected, (b) the output with only the presure unita 
connected, and (c) the combined output. The records 
are not simultaneous, but were taken m sequence. 
They demonstrate that the pressure unita measure 
the short waves to which the ship does not respond, 
whereas the accelerometers measure the waves which 
are long enough to cause the ship to heave. 

In conclusion, I would like to acknowledge the 
help of Mr. F. E. Preroe, who was mainly responaible 
for the mechanical design of the instrument. 


NEW AMINO-ACIDS IN YOUNG 
APPLE FRUITS 


By Dr. A. C. HULME and W. ARTHINGTON 


Ditton Laboratory (Department of Sclentlfic and 
Industrial Research), East Malling, Kent 


PRELIMINARY examination of the amino- 

acids present in young (10 gm.) fruite of Bram- 
ley's Seeding apples by means of filter-paper 
chromatography! suggested the presence of at least 
one ‘unknown’ amino-acid. A more extended 
examination of young (15 gm.) Worcester Pearmain 
apples indicated the presence, on two-dimensional 
chromatograms, of at least four spots reacting to 
ninhydrin im positions not attributable to any 
recorded amino-acid'. The position of these four 
substances (4, B, O and D) will be seen from Fig. 1, 
which represents a two-dimensional chromatogram of 
the amino-acid fraction absorbed from extracta of 
these young apples on ‘Zeokarb 215’ and displaced 
by 0 15 N ammonia, and from which & considerable 
portion of the e (which comprises about 
80 per cent of the total soluble nitrogen of the fruit) 
had been removed by crystallization. 

In more recent work substance A has not appeared, 
and substance O has been found to be & peptide. To 
isolate, for identification, substances B and D, which 
were clearly present in the fruits in very small 
quantities, extracta were made of 70 kgm. of pulp 
tissue from Worcester Pearmam apples (15 gm.) and 
the extracta suitably treated for the separation of the 
amino-acid fraction. By fractionation of the mixed 
amino-acids on & range of ion-exchange resins, 4 
ample mixture was finally obtained which comprised 
practically all subatance D, some y-amino butyric 
acid, B-&l&nine, and a little proline and substance B. 
At this stage a peculiarity of substance D became 
very obvious. In early two-dimenmonal chromato- 
grams the spot attributed to D sometimes gave a 
yellow colour with ninhydrin, sometimes a purple 
colour and sometimes & mixture of the two. When 
the purple colour was present, the ninhydrm-treated 
spot fluoresced & bright magenta colour in ultra- 
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Fig. 1. Chromatogrim prepared. from. an Arkani ol: yoúng 
, apples 


violet hght. Simcoe the two colours were never 
separated on conventional two-dimensional ahromato- 
grams and on single-dimensional chromatograms m 
butanol — acetic acid — water, it was at first thought 
that the ‘two-colour’ appearance was either analogous 
to the ‘two-colour’ spot often given by a compound 
such as methyl histidme or due to & peculiar structure 
of the compound. On careful fractionation of the 
simple mixture already mentioned on a lightly eroes- 
linked polystyrene resin’, fractions were obtained 
which on chromatograms gave a sequence of spots as 
shown in Fig. 2. Early fractions, associated with 
proline, gave a yellow colour with ninhydnn, middle 
fractions a mrxed colour spot, and later fractions a 
purple spot (and no other ninhydrin-reacting sub- 
stance) which fluoresced a bright magenta colour in 
ultra-violet light. In the final fractions y-amuno 
butyric acid, B-alanine, eto., also appeared. Thus it 
became virtually certain that ‘substance’ D was in 
fact two substances: D1, the acid reacting yellow 
with ninhydrin, and D2, the acid giving & purple 
colour with ninhydrin and fluoreacing & magenta 
colour in ultra-violet light. By a further fractionation 
on & small column of the sulphonated polystyrene 


resin, & few milligrams each of two sets of crystals 
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Chromatogram of fractions containing amino-acids 


Fig. 2. 
D1 and D$ 
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were obtained, one of which proved, on chromato- 
graphic examination, to be D1 contaminated with a 
little proline and the other pure D2 (about 60 mgm.). 
The known properties of these acids are as follow. 
Properties of D1. (1) The acid gives a lemon-yellow 
colour with ninhydrin. (2) On filter paper ıt gives a 


pure blue colour on spraying with 0-1 per cent isatin 
in ethanol — butanol (1: 1 v/v) and heatmg the pa 

to 110° C. for 1-2 minutes. This isatin test was first 
applied in fllter-paper chromatography by Acher, 
Fromageot and Jutiszt. Of many known amino-acids 
tried, the blue colour is given only by the pyrrolidine 
derivatives proline and hydroxyproline, and it 138 
surprising that this extremely useful teat has not been 
more widely used. As described by Acher & al., 
proline gives & blue very rapidly and hydroxyproline 
& somewhat famter colour which develops rather 
more slowly during heating. We have found that 
tryptophane gives & bright roge-red colour. Other 
amino-acids tried (citrulline, asparagine, tyrosine, 
dihydroxyphenylalanine, leucine, a- and f-alanine, 
N-hydroxyl ethyl B-alanine, histidine hydrochloride, 
y-amino butyric acid, taurme, and sarcosine hydro- 
chloride arginine) give pink to purple colours after 
more prolonged heating of the isatin-sprayed peper, 
but the intensities of the colours are much leas than 
those given by the pyrrolidines and tryptophane. 
Pyrrole does not give the blue colour. The blue 
isatin colour given by compound D1 eppesred on 
heating almost as quickly as that given by proline 
and more quickly than with hydroxyproline. (3) 
Hydrolyms in a sealed tube at 103? C. with 6 N 
hydrochloric acd for twenty hours produced no 
change in the colour reactions of the compound or 
ita position on paper chromatograms. (4) Heating 
with hydrogen peroxide and molybdate’ produced no 
shift in its tion on paper chromatograms, go that 
DI cannot bee sulphone. (6) After dusting the paper 
with powdered baeo copper carbonate along the line 
of future travel of D1 before running chromatograms, 
no spot was revealed on pins ao ninhydrin treset- 
ment’. The acid cannot therefore contain an amino 
group other than in the a-position. (6) The rate of 
travel of the acid in phenol 18 not slowed down by 
the presence of acetic acid instead of ammonia in the 
bottom of the chromatographic tank; D1 is not 
likely, therefore, to be & bamc amino-acid’. (7) The 
substance appeared to give & strongly positive test 
with nitroprusside in the presence of acetaldehyde— 
a test for a secondary amine’—but since it has so far 
been impossible to obtain the compound completely 
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free of proline, this test is not 
conclusive. 

Properties of D2. (1) It gives a 
blue colour with umhydrm when 
run on paper, the colour changing to 
purple aa the paper cools. The nin- 
hydrin-treated spot fluorescea a 
strong ta colour in ultra- 
violet light. (2) With isatin the sub- 
stance givos & bright greeniah-blue 
colour which develops mmediately 
on heating the  isatin-sprayed 
chromatogram. (3) The acid is un- 
affected by heating with 6 N hydro- 
ehlorio acid in & sealed tube for 
twenty-four hours. (4) It disappears 
from chromatograms treated with 
basic copper carbonate and cannot 
therefore contam an amino group 
in other than the a-position. (5) It 
gives & positive test for a secondary amine’. 

As can be seen from the photomicrographs in 
Fig. 8, acid D2 orystallizes in the form of long, flat, 
rather feathery needles. Acid D1 has & somewhat 
similar form, but the crystals shown are from a 
sample contaminated with proline. 

The Ey values of both D1 and D2 are shown in the 
table. From its reactions, including the close com- 
pany it keeps with proline on ion-exchange resins and 
the fact that it has & higher Ry value in butanol — 
acetic acid — water than proline, ıt appears that D1 
might well be an alkyl proline, probably methyl proline. 
Ry VaLuns (ob 20° C ) oF VARIOUS ÀXINO-AO[D8 IX Various SOLVENTE 








Rp value 
Botvent* OH-prolne Proline D1 D2 
Butanol-acetio acid—water 
4.1:5 viv 0-10 0 80 O44 0-42 
isoButyric acid—water 
(40:60 v/v) 0:41 000 (071 0:67 
—RInmoni& 065 0:02 0:88 0-02 





* Paper equilibrated for 24 hr. with solvent-poor phase before 
solvent run commenced. : 


The elementary analysis of D2 was found to be: 
C, 56-4 per cent; H, 8°75 per cent ; and N, 10-8 per 
cent. This corresponds with the formula C,H,,0,N. 
Methyl proline and the piperidine carboxylic acids 
have this molecular formula. Synthetic piperidine 
2-carboxylic acid was prepared* and found to have 
all the properties of .D2. Mixed melting points and a 
comparison of the chromatographic behaviour of the 
two compounds has established that D2 is, in fact, 
piperidine 2-carboxylic acid. (It has just been noted 
that this acid has now been isolated from beans*.)  ' 

Apart from the interest aroused by the presence of 
this acid in fruita, it is surprising to find an imino- 
acid giving a bight purple colour with nmhydrin. 

The work here described was carried out as part 
of the programme of the Food Investigation Organ- 
ization of the Department of Scientific and Industrial 
Research. 1 [July 10. 
‘Hulme, A. C„ and Arthington, W., Nature, 168, 716 (1960). 
‘Hulme, A. C, and Arth W, unpublished reula. Ditton 

Laboratory Interim Record No. b (1090). 
` Pu tidge, 8. ML, Brimley, R. C., and Pepper, K. W., Biochem. J., 
48, (1950). 
Aphan E eee O. and Jutkx, AL, Bioskim. Biophys. Acta, 
* Dent, O. E., Biochem. J, 43, 169 (1048). 
*Dent, O BH, and Crumpler, H. R., Nature, 184, 441 (1949). 
T Fogl, Foy qnibas Analysis by Spot Tests", 371 (New York: 
e, . 
* Stevena, O. XL, and Bilmen, P. B,J. Biol. Chem., 188, 75 (1060). 
*Zaoharius, BR. M., Thom J. F., and Steward, F. 0, J. Amer. 
Ohem. Soa, 74 X949 (1962). 
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LETTERS TO THE EDITORS 
The Editors do not hold themselves responsible 
for opinions expressed by their correspondents. 
No notice is taken of anonymous communicahons 


Extension of the K-Region Hypothesis of 
Carcinogenic Chemical Compounds 
WonxxkINnG on suggestions put forward by Schmidt 
and by Swartholm, & number of French and English 
workers, notably A. Pullman, B. Pullman, P. Daudel, 


R. Daudel and C. A. Coulson, have developed a | 


hypothesis relating the carcinogenic power of poly- 
cyolio aromatios to the structures of these compounds 
on the basis of quantum mechanics. Evidence has 
been accumulating in recent years which does indicate 
a fair correlation to exist between the reactivity 
calculated for the most reactive double bond in these 
molecules and their carcinogenicity. The reactive 
region thus supposed to be mainly responsible for 
neoplastic activity is usually termed the K-region. 
Whereas the various theoretical methods used in 
asseasing the above double-bond reactivity appeared 
to give fairly consistent resulta, some rather striking 
deviations were found as regards biological activity’. 
Several attempta have been made to determine 
double-bond reactivity by experimental means. How- 
ever, both the perbenzoic acid addition method 
employed by Eckhardt? and by Boyland’, and the 
osmium tetroxide addition method developed by 
Badger'— although in fair agreement with the avail- 
able quantum mechanical resulte—egain revealed 
Beveral discrepancies with regard to carcinogenicity. 
Being engaged in investigating the interaction of 
trichloromethyl radicala with various types of hydro- 
carbons’, we worked out a method for the determ- 
ination of the relative reactivities of these radicals 
towards unsubstituted polycyclic aromatics at 90° C. 
As recently reported’, the rates of addition (Kz) were 
found to parallel the highest free valence numbers 
calculated for these compounds by means of the mole- 
cular orbital method. Therefore, the order of 


RELATIVE REACTIYITIES OF POLYOYOLIO AROMATICS TOWARDS OSMIUM 
TETROXIDE (KOe0,) AMD TOWARDS OCI, (K z)* 










































Compound | KOs0. Remarks 
(cf. graph) 
3,1-Benzop 004 | 2-85 | 

20-Aethylobolanthrene 1 1-96 

threne 10 1:8 
cene 0 48 l1'15* 
-Dimekh ylehrymene 0 84 0-5 

2! 7-Dtmethylbenzanthraoene 0-82 | 0-21 

9,10-DimethyTbenzanthracens 2:7 0-21 

1,2,5,0- DIbenzanthraoene 0 4 0-16 

Naphthaoene - a4 

V Granoenthracene - 1:3 by points 

Z} 1044 Naar 
— eK 

T Ac (0 m 0 01 

inpune pun 0-90 = n 

eD o | Z tod 

tmethyIbenxanthracene — | Represen 

ab Msn Arana nana : Ao —$ | by ponis 

-10-cyanobenranthracens — parane! 
5,6,0,10-Tetramethyibenzanthra- 6 KOO. 
oeno 29 - axis 

Acenaphthanthracene 1-1 = 

* Ko o, was determined at 37° O., Ka at 00° O. 

t Not determined ; from the low bond orders found for the 
most ‘double a ern ederent raton 
very Phenan wes found and Reed (Nature, 
161, 238; 1948) to be about ten times reactive towards omnium 


o than benzanthracene. 
p Probably gra greater than 1:2 as the presence of ihe mesomethyl 
Ld the free valence number of the opposite meso- 
$ Probably below 0 25 (cf. 9,10-dImethyIbenzanthracene). 
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Fig. 1. CL}, Highly active carcinogen, @—@—, active 
carcinogen ; +—+—, he terdum tor ,little or ze10 
activity. (Gradings . 3) 


reactivities will probably be quite similar when 
radicals other than CCl, are involved, or when slightly 
lower tem are used. ` 

In the course of the latter investigation, we also 
determined the Kp values of a number of substituted 
aromatics at our disposal. The resulta are given in 
the accompanying table, together with the osmium 
tetroxide addition-rates reported by Badger‘. 

In view of the fact that several biological proceases 
are now believed to involve homolytic rather than 
heterolytio reactions’, we thought it of intereat to 
plot Koso, against Kp (Fig. 1). 

The admittedly limited number of data would seem 
to suggest that carcinogenic potency depends on & 
quantitative relation between the two different 
reactivities, rather than on the K-region— as measured 

Koso,—Alone. This supposed relationship has been 
illustrated in the graph by hyperbolic curves. Thus, 
the compounds within the region between the lower 
curve and the co-ordinate axes have zero or low 
activities, whereas the two upper curves should 
include & region of comparably high activity. The 
present data give no indications as to whether 
decreasing neoplastic activity will occur in the region 
beyond the upper curve. (However, styrene, which 
18 inactive and which has—by deflnition— a Kg of 
0-50', will probably react extremely rapidly with 
oamium tetroxide.) 

Unfortunately, compounds which are very striking 
exceptions to the relation between carcinogenic power 
and K-region activity, such as acenaphthanthracene 
and 9-methyl-10-cyanobenrzanthracene (cf. footnotes 
in the table), were not available to us. On the other 
hand, the very low activity of 2',7-dimethylbenz- 
anthracene and the high potency of the cholanthrenes 
and of 3,4-benzpyrene, which 1s comparable to that 
of 9,10-dimethylbenzanthracene, cannot be well 
correlated on the basis of the K-region activity alone. 
In accordance with the conclusions of Magat and 
Bonéme besed on the inhibition of thermal poly- 
ck ep ee by carcinogens*, there appears 
to be no direct relation between neoplastic activity 
and reactivity towards radicals. 
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From a theoretical point of view, the above 
extension of the K-region hypothesis implies a rela- 
tionship between carcmogenic potency, on one hand, 
and the highest free valence number and bond order 
(or excess of charge’), on the other. As the positions 
of highest free valence number scarcely ever coincide 
with one of the atoms of the most reactive double 
bond’, this suggests that & larger part of the molecule 
is involved in the carcinogenic mechanism than the 
K-region alone (Fig. 2). (According to the molecular 
orbital method, the free valence number of a given 
atom is obtained by subtracting the sum of the bond 
orders of the bonds terminating at that atom from 
a constant which ig mim for that atomic 
species and its binding type 

upset eee ee ee ility was 
recently mentioned by Boyland! ; interesting 
hypothesis, however, deals with structural properties 
of carcinogens rather than with different types of 
reactivity. 

The requirement of two different typee of reactivity 
within a amgle molecule suggests possibilities for 
interpretation or experimental attack as com- 
bination or inhibition effects; for example, by study- 
ing the biological effect of & potent carcinogen ad- 
mixed with a non-carcinogenic compound having a 
high Koso, Strong evidence for the existence of these 
effects has been given by Lacassagne ei al.!*. 

In conclumon, it 1s emphasized that the above 
speculation ensued as & sideline from fundamental 
work on hydrocarbons in progress in this laboratory. 
Thus we have not attempted any detailed verifloa- 
tion; our main mtention 1s to direct attention to & 
number of date which may suggest that free radical 
reactions play a pert in & fleld of such widespread 
interest as carcinogenesis. 

E. C. KOOYMAN 
J. W. HERINGA 
Royal Duteh/Shell Laboratory, 
Amsterdam. 


Yeb. 20. 


‘Boyland, B., J pore ne 47, 942 (1980). * ets Truhaut, R., 
"Les facteurs ebimi ca do einoérim ton" Parts, 1648), 
cancerigene 


and N., TeS Ji 
(“Leonardo as Vine ed., Italy, PUT d 
‘Eckhardt, H. J., Ber., 73, 18 (1940). 
* Boyland, H., Moom. of Biophys, Aata, 4, 293 (1960). 
1 Badger, G. ML, J. Chem. Sos., 455 and 1000 (1919). Badger, G. W, 
ond Lynn, K. R., wed, 1726 (1060). 
E. O., Du. Farad. Soc, 10, 105 (1961). 
Farenhorst, H., Natwre, 169, 153 (1062). 


and 
"Cf. Waters, W. A, pr A uir of Free Radicals’, chap. 12 
(Clarendon Press, 1048). 
* Magat, M., and Bon&me, R., O.R. Acad. So, Paris, 829, 1657 (1961). 


"E EU Couwon, C. A, and Longuet-Higgins, B. C., 


arad Soc, 47, 558 (1961). 
DRE anat eic I ema Hifi: Bni. J. Esp. Path., 


28, 5 (1046). 
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Carbohydrate Residue of a Urine 
Mucoprotein inhibiting Influenza Virus 
Heamagglutination 


Tux first step ın the propagation of influenza virus 
is the adsorption of tbe infective particle on to the 
receptor substance at the surface of the host oell. 
Human, guinea pig and fowl erythrocytes, though 
not susceptible to infection, possess analogous re- 
ceptors which, by allowmg virus particles to form 
‘bridges’ between cells, give rise to the hamagglutina- 
tion characteristic of mfluenza viruseg!. A variety 
of soluble mucoids, by competing with the cellular 
receptors for the virus, inhibit hemagglutmation’. 
There is much indirect evidence to suggest that the 
roceptors and the soluble mucoids have some basio 
structure in common, that this common structural 
feature is predominantly of carbohydrate nature and 
that the carbohydrate is instrumental in the attach- 
ment of the virus to the cell receptors and their 
mucoid analogues’. In fact, the inactivation by hving 
virus of the capacity of & muooprotein to inhibit 
hemagglutination by indicator virus 18 &coompanied 
by the releage of a sugar derivative characterized as 
an N-substituted fructosamine’. 

The availability of a pure mucoprotein from urine* 
inhibiting the virus hmmagglutinin to a high titre 
tendered possible an investigation of its carbohydrate 
residue. With this mucoprotein prepared by a modi- 
fled technique’, three series of experiments were 
performed : 

(1) Aod hydrolysis: (a) Simple sugars. The 
hydrolysate from acid treatment (1 N sulphuric acid, 
100°, 44 hr.), after removal of the acid as barium 
salt, was dialysed at 4° against 10 volumes of water. 
The concentrated dialysate was analysed qualitatively 
and semi-quantitatively* by paper-partition chromato- 
graphy (descending), using butanol /acetio acid/water 
(40:10: 50) and s-collidine as solvents and aniline 
hydrogen phthalate as spraying agent. The results 
were as follows: 5:4 per cent galactose, 2-7 per cent 
mannose, 1:0 per cent fucose. The fucose content of 
the untreated mucoprotein, estimated spectroscopic- 
ally by courtesy of Prof. Z. Dische, of New York, 
was found to be 1-1 per cent. Xylose present in 
traces (about 0:04 per cent) may be regarded as an 
artefact. (b) Amino sugars. The hydrolysate (2 N 
hydrochloric acid, 100°, 14 hr.) contained 7:6 per 
cent hexosamine (base), as determined colorimetric- 
ally’. From chromatographio evidence it would 
appear that the hexosamine is & mixture of glucos- 
amine and galactosamine (run in s-collidine at 4°, 
This identification 
is based on: (i) the identity in Ry value and colour 
of the two aae&y spots with the spots given by the 
glucosamine and galaotosamine standard respectively ; 
(u) the positive ninhydrin reaction of the two assay 
spots; and (11) the observation that addition of a 
glucosamme-galactosamine mixture to the hydro- 
lysate resulted in an intensification of the pre-existing 
spots but not in the appearance of further ones. 

(2) Pertodate oxidation. When the mucoprotein 
was treated with an excess periodate (0:01 M 
poteseium periodate, pH 5-0, 20°, 24 hr.), followed 
by acid hydrolysis, neutralization and dialysis as 
under (1), half the galactose and mannose, & fraction 
only of hexosamine and none of the fucose were 
recovered. 

(8) Alkaline treatment. By treatment of the muco- 
protein with 10 per cent barium hydroxide at 100° 
for 12 hr., the carbohydrate complox may be separated 
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from the bulk of the protein. After removal of the 
insoluble residue and oonoentration of the super- 
natant, the polysaccharide was precipitated by 66 per 
cent ethanol; on acid hydrolyms it yielded galactose, 
mannose, fucose and hexosamine. This hydrolysis 
was accompanied by the formation of considerable 
amounta of soluble and insoluble humin matter, 
suggosting the presence in the polysaccharide of the 
component released from the mucoprotein by vi 

e action?. The polysaccharide is dialysable 
through ‘Cellophane’ casing. 

From these observations, it may be concluded that 
the smallest carbohydrate unit in the mucoprotein 
consista of approximately six hexosamine, four 
galactose, two mannose, one fucose residue(s) and 
probably of another minor component corresponding 
to the molecular weight of about 2,500 (assuming 
N-acetylation of the hexosamine residues) or & 
multiple n thereof, if the gmalleet unit contains more 
than one fucose residue. However, the dialysability 
of the polysaccharide obtained from the mucoprotein 
by alkali treatment or, in preliminary experiments, 
by tryptic digestion, would suggest that n is not 
more than 3 or 4; ine lysozyme (mol. weight 
16,000) in a buffer solution of pH 6-0 passes through 
the membrane to & minute degree only. Therefore 
the smallest unit (2,600), may be regarded as & 
complete prosthetic group rather than the repeating 
unit of & giant polysaccharide. The mucoprotein, 
then, 18 visu&lized aa a conjugated protein containing 
as prosthetic group a relatively amall polysaccharide ; 
about two hundred of such groups may be linked 
to each protem molecule (on the basis of 7 x 10° mol. 
weight‘). This concept is conmstent with the bio- 
logical’ and biochemical! data. It seams of consider- 
able interest that the carbohydrate moiety of the 
receptor substance present at the surface of human 
erythrocytes consists of glucosamine, galactosamime, 
galactose and fucose’, though only further work with 
periodic acid will reveal any common structural 
features of the identical components of the cellular 
receptors and their soluble analogues. 

Prof. G. Blx, University of Uppsala, kindly 
informed me that his laboratory is also engaged in 
an analysis of the carbohydrate residue of the urine 
inhibitor, and we agreed to submit to Nature sim- 
ultaneously but independently a summary of our 
results. 
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ALFRED GOTTSOHALK 

Walter and Eliza Hall 

Institute of Medical Research, 
Melbourne. 
June 20. 
Hint, G K., J. Esp. Aled, 76, 106 (1042); 78, 09 (19013). 
"Burnet, F. M , Croonian Lecture, Proe. Roy. Soc , B, 138, 47 (1081). 
ee Be Wee. 187, 845 (1961). 
(d. H r. $ 3 

108 (1030) ; J. Ey Moi 706, 7i (o5) sinn d 
s Ada, G., and Gottsohalk, A., Aws. J. Seiexos, 14, 160 (1052) 
' Gottschalk, A., Bíookem J (in the press). 
T Elson, L A, and Morgan, W. T. J., Biochem. J., 27, 1824 (1933). 
‘Burnet, F AL, Aus J. Exp. Biol. Ales. Sov. (In the pres). 
* McCrea, J, Fed. Proc., 11, Pt. 1, 476 (1052). 


IN & study carried out in this Institute on the 
polysaccharides of normal human urne, particular 
attention was paid to the urinary mucoprotein 
reported to inhibit influenza virus hemagglutination’. 

The inhibitory substances to be reported here wero 
prepared in three different ways. (1) A preparation 
was made by the method of Tamm and Hormfall!, 
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by precipitating urine with ethanol. The precipitate 
was dissolved in water and shaken with chloroform — 
amyl alcohol. The mterfacial precipitate was ro- 
dissolved in water, dialysed, and dried by lyopluliza- 
tion. (2) Diluted urine was precipitated by addition 
of sodium chloride to a concentration of 0-58 Al, 
according to the method of Tamm and Horsfal?. By 
this means, these authors obtained an electrophoretic- 
ally homogeneous, very strongly inhibiting product. 
No details about its carbohydrate components wero 
given. (3) Unne was centrifuged for 15 min. at 
45,000 r./min. in a Sharples superoentrifuge. The 
precipitate was dissolved in distilled water, washed 
with 0:68 M sodium chloride, and dialysed. ‘lho 
solution was then cantrifuged for ono hour at 22,000 
r./min. and the supernatant lyophilized. All threo 
preparations are strong inhibitors of hemagglutina- 
tion and show about the same activity. E 

Some of the analytical results are grvon in the 
accompanying table. 

















| Amount in preparation (per cont) 
Component 
1 ? | 3 
Ine 04 94 70 
'Blalle acid’ gm mSf 02* Olt 04* Olt 

Hexose 06:8 84 00 
Fuoose 07 l'l 1-1 
Ri 112 10-9 10:7 
Phosphorus — 0-09 0:18 
Bulphate sulphur — 04 08 





* ‘Direct’ Ehrlleh reaction (ref. 3). t Bial's reaction (ref 3). 

In addition to the quantitative determinations 
given in the table, the following analysis was carried 
out. Preparation 2 was hydrolysed and studiod 
by paper-partition chromatography. Spraying with 
aniline phthalate indicated the presence of galactose, 
mannose, and a amall amount of fucose. With 
ammoniacal silver nitrate as spraying reagent, the 
presence of hexosamine was also indicated. 

The analytical resulta indicate that the inhibitory 
mucoprotein contains, in addition to ‘sialic acid’, 
carbohydrate of the glucosamine- mannose- galactose 
type commonly occurrmg in proteins, and a small 
amount of carbohydrate of the type occurring in 
blood-group substances. 

The name ‘sialic acid’ has recently’ been given to à 
monobasic reducing acid with tho probablo coin- 
position C,,E,4,NO,;;, which was first wolatcd m 
crystalline form from submaxillry mucin in 1936 '. 
Ite structure is still unknown. It is characterized 
by strong humin formation and liberation of carbon 
dioxide on heating with mineral acid. lt gives & 
purple colour even without previous treatment with 
alkali on heating with Ehrlich’s p-dimethylamino- 
benzaldehyde reagent, and a violet oolour when 
treated with Bial’s oroinol reagent. Judging from 
those reactions, sialic acid or closely related sub- 
stances are widely distributed ın the animal organism’. 
S8i&ho acid seems to be regularly accompanied by 
chondroeamine*. 

From obsorvations made in a study of the dialysable 
product gpht off by the action of influonza virus on 
the inhibitory urinary mucoprotein, Gottschalk* con- 
cluded that the carbohydrate component involved 
in this reaction has the structure of fsoglucosamine. 
He defined the split product aa N-1-deoxy-J-ketose 
amino-acid (lysine ?) or peptide. 1t is not yet clear 
what relation Gottechalk's product bears to sialic 
acid. (Preliminary experiments, however, indicate 
that a substance obtained by Gottschalk s procedure 
gives the colour reactions characteristic of sialic acid.) 
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Inhibitory producte obtained by us from egg-white, 
ovomucin’, allantoic fluid’, ovarian cysts’, follicular 
fluid from oows*, and cancer fluid’, were all found to 
contain si&lio acid. Both the cancer fluid and the 
contents of one of the cysts showed very strong 
inhibitory activity, and no other carbohydrate (ex- 
cept hexosamine) was found to be present in appre- 
ciable amounts. This might suggest that sialic acid 
is of fundamental importance for the inhibitory re- 
action and may bear some relation to the receptor 
substance of e . This suggestion is sup- 
ported by the fact that a great many materials 
reported in the literature as containing hemagglutina- 
tion inhibitors have also been found to contain sialic 
acid ; for example, blood serum, some plasma glyoo- 
proteins,’ human tears’, cow's milka, epithelial 
mucins of various origins’, human saliva’, and 

- meconium’. No quantitative relation, however, has 
been found between the content of sialic acid and the 
inhibitory activity of the different products examined. 
Thus & preparation of mucin from 
cattle has a high content of sialic acid but a very low 
inhibitory activity, whereas allantoic fluid has a low 
sialic acid content and a high activity. Pure sialio 
acid has no activity at all. : 

It is then evident that if substances giving the char- 
acteristic reactions of sialic acid are concerned in the 
mhibition of virus utination, either finer gtruo- 
tural differences in the carbohydrate group or the prop- 
erties of the accompanying protein component must be 
the determining factors for the inhibitory activity. 

It was agreed with Dr. A. Gottechalk, of the Walter 
and Eliza Hall Institute of Medical Research, 
Melbourne, who 18 algo investigating the carbohydrate 
componente of the hamagglutination-inhibiting muco- 
oe from urine, to submit to Nature independently 

t simultaneously a summary of our resulte. 


L. ODIN, 
Institute of Medical Chemistry, 
University of Uppeala, 
Bweden. 
June 20. . 
! Tamm, I and Horxfal, F. L., Proc. Soc. Bap. Biol. and Med, 74, 
108 (1060). 


‘Tamm, T., and Hoowfall, F. L, J. Bep. Lod, 95, 71 (1952). 
* Werner, I., and Odin, L., Acta Soc, Med. Ups., 67, 230 (1952). 


‘Blix, G., Svennerholm, L, and Werner, I., Aas Ohem. Sommd , 6, 
(1952). 


* Bly, G, Z. physiol. Chem., 840, 48 (1030). 

* Gottschalk, A., Natwre, 167, 845 (1051). 
'Odm, L., Ada Chem. Sosmd., 5, 1420 (1052). 
* Odin, L. (unpublished investigations). 

* Werner, I. (unpublished Investigations). 


Indicator Spray for Amino-Acids 


IN quantitative one-dimensional paper chromato- 
phy of amino-acids, the postion of the various 
ds is generally determined either by running 

reference i 
spraying lightly with weak nimhydrin solution. 
Neither method is entirely satisfactory. Reference 
ips are not always a reliable guide to cutting, 
particularly if the bands are close together, since the 
fronts may not be straight; the use of ninhydrin 
must give rise to some,loss, which will fall moat 
heavily on the acids present in least amount. 
In this laboratory, we determine the individual 
acids manometrically following oxidation, and have 
developed an indicator spray which shows the position 
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of the bands and does not interfere with the sub- 

t analysis. The spray consista of an alkaline 
alcoholic solution of bromothymol blue incorporating 
formaldehyde, so that, on the principle of the 
formol titration, the amino-acids ap as acid 
(yellow) bands against an alkaline (blue) background. 
The paper gradually fades to & uniform yellow colour ; 
but the bands can, if necessary, be marked with a 


‘pall-point pen for subsequent cutting. ` 


The sprey has been used su y for some time 
now, generally folowing a neutral solvent such as 
pro l-water, so that there is no trouble from 
residual acidity or alkalinity on the paper which; 
for quantitative work, is air-dried without application 
of heat. The spray solution is prepared by adding 
8 ml. formalin and 0-1 ml. 60 per cent aqueous 
potassium hydroxide to 20 ml. 0-15 per cent (w/v) 
solution of bromothymol blue in 95 per cent alcohol. 

The indicator appears to be almost as sensitive as 
ninhydrm, particularly for the shorter-chain amino- 
acids ; but the bands tend to be somewhat narrower, 
and, when cutting for quantitative work, a little of 
the paper on either side of the band should be 
inchided. E 

A. R. Knair — ^ 
H. T. MACPHERSON 
Agricultural Research Council 
Unit of Crop Conservation, 
` Department of Chemistry, 
Edinburgh. 


Application of Material in Filter Paper 
Chromatography 

Is order to obtain & good separation in fllter paper 
chromatography, the aize of the spot of liquid applied 
to the paper must be small, which often necessitates 
repeated, time-consuming applications of material. 
Methods have been evolved with the purpose of 
having spots or a band laid down automatically by 
& burette!", There still seams to be a need, however, 
for a technique by which a larger volume of fluid 
can be deposited quickly and simply, yet permitting 
small-sized bands or spots for good separation. 

We have used the following procedure. The fluid 
material is deposited on a strip of filter paper 2-5 mm. 
in width according to the degree of separation wanted. 
The filter strip, after drying, is placed in a s-sha, 
fold of the filter paper sheet. The size of the fold is 
slightly larger than the strip (see diagram). In this 
way the strip carrying the substance to be chromato- 
graphed is covered by the filter paper sheet on both 
sides. The fold is kept closed by the application, on 
each side of the sheet, of glass rods ground plane on 
one side or by glass plates of some 5 mm. width and 
1-5 mm. thickness. The glass rods or plates are held 
together on each side of the paper with rubber bands 
exerting & slight preesure. The filter paper strip 
should not reach the margin of the sheet but leave 
0-5-1 am. on each side. 





rods; (b) croms-section of folded filter paper, (¢) rubber 
(oui Mmoping’ the foll ooet; (d) filter paper strip carrying 
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The filter paper strip can, according to ite size, 
absorb an amount of fluid of 5-10 o.mm. om. at 
each application. After drying, additional amounts 
of fluid can be applied. 

In order to facilitate application of a total of 
0:5-1 ml. fluid on a filter paper strip, the strip is 
placed on the flat floor of a small ‘Lucite’ trough 
holding 1—2 ml. and with sloping walls. The solution 
18 easily dried up on the paper in the desiccator. It is 
preferable to treat the trough and glass plates with 
some anti-wettmg compound. In this way a given 
extract concentrated to & suitable volume can be 
absorbed quantitatively by the strip, dried and sub- 
jected to chromatography in a short time. 

The separation is satisfactory if a filter paper strip 
(2:5 mm. x 40 mm.) which has absorbed in one 
stage 0:02 ml. of a solution containing 1 mgm. 
adrenaline and 1 mgm. noradrenaline per ml. (ascend- 
ing run, 15 hr. in phenol/0-1.N hy orio acid) 
is used. 

The method has proved adequate with Grycksbo 
OB paper, but is not suitable for the harder papers 
such as Whatman No. 1 or 4. 

We have found no difference in result if the pe 
strip is placed in one or the other of the two folds. 

U. 8. vos EULER 
` R. ELIAS80N m 
Faculty of Medicine, 
Physiological Department, 
Karolinska Institutet, 

Stockholm 60. April 7. 
? Urbech, K. F, Sotenes, 109, 250 (1040). 
EEUU ee Ba and Bonnet, Dials Salsnes: LL AI 


Demonstration by Radioactive Tracers of 
the Adsorption of Cations by Metals 


Tue electromotive force of a primary electrio cell 1s 
still explained by Nernst’s theory, which only considera 
the case of a metal and ite own oations. We have 
developed & more general theory’, based on the 
hypothems that the electrode potentials are due to 
the adsorption of cations. To emphamze the differ- 
enoe between the two theories, ib is only necessary 
to say that, according to our view, all the individual 
potentiels ought to be negative. 

Expermenta carried out in our laboratory, which 
will be published in due course, show that every 
metal has a selective adsorption power in the sense 
that if the electrolyte contains several kinds of 
cations, though all of tham contribute to the potential 
of the electrode, only the active ones are adsorbed. 
It seems, moreover, that in some cases ions from 
the metal go into the solution and are replaced by 
an equivalent number of active: cations. 


OEM wack 
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The direct proof for the exchange of cations has 
been obtained with radioactive tracers. A sample 
from the Atomic Energy Research Establishment, 
Harwell, containmg 5 gm. of irradiated zinc converted 
into zinc sulphate, with an activity of 7 mC. due to 
zinc-65, was diluted so as to obtain a solution of 
0-27 molarity. Metals in the form of wires, of about 
25 mm. length and 0:55 mm. diameter, were 
immersed in separated portions of such a solution 
and, after thorough washmg, were tested with a 
Geiger-Müller counter, with the aid of a sample 
changer which makes it possible to reproduce the 

trical conditions very accurately. Table 1 
shows the resulte, corrected for the background 
counting rate, after 7 days immersion. 


Table 1 
Metal Pt Pd Au Ag Cu Fe 
Counting-rate per min 15 128 241 186 880 


The effect, which 1s rather amall with platinum, 
becomes v striking with all other metals. We 
consider this result as a proof that xn the first case 
there ıs pure adsorption, whereas in the second, 
adsorption is followed by ages, UE cations. 

With foils instead of wires, it been possible 
to compute the total number of atoms of zinc, radio- 
active and not radioactive, taken by each square 
centimetre. The resulta obtained with lead are 
given in Table 2. Copper and nickel have shown 
smnilar behaviour. 








Tahle 2 
Concentration Time of immersion Atoms per sq. onL 
0-27 AL 1 hr, 41x10 
” Bo md » 
0 odz7 ar 23 hr TÓ . 
" 22 days ki 





Autoradiographs obtamed with foils activated by 
immersion in the solution of radioactive zine show 
that the exchange of cations takes place in small 
and separated portions of the surface; thus, the 
so-called local effect has bean made visible. 

J. PALACIOS 
A. BAPTISTA 
Centro de Estudios de Fisica de Lisboa. 
Feb. 17. 
1 Palacios, J., Res, Fas, Oiencias de Lisboa, (2), B, 1, 1 (1050). 


lon-Exchange Elution Series 


A OOMPARISON of the efficiency of various eluants 
in ion-exchange separations of the lanthanone! has 
led to the hypothesis that the relative values of 
eluanta (and the optimum conditions of their employ- 
ment) may be simply related’to the overall stability 
constants of the complexes formed between tho 
lanthanon ions and the eluting agent. 

Comperison of eluants apart, however, the argu- 
ment entails that the sequence of stability values 
(log K) of lanthanum eluant complexes should coincide 
with the elution sequence. This has been confirmed 


' not only for tervalent lanthanon ions but also for 


bivalent metal ions. However, in systems of mixed 
bi- and ter-valent ions, although the elution sequence 
for ions of the same charge remains the same, the 
elution series of the mixed ions is out of con- 
formity with the stability series for the mixed ions. 
Thus, the stability series for ethylenediamine tetra 
acetic acid complexes 18) : 
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Ton log X Toa log Ion log Y 
Yb — 18470 Bm 17-20 Co 16-10 
Nit 18-45 Kd — 1675 Cen 16-05 
Cu* — 1838 Pre 16 85 Lat+ 15 80 
Po — 18-20 cat 1648 Fett 14-92 
pet 18-15 gn 16-15 Mn 1547 
Ye 18-00 


The elution sequence, however, is: 

Ni, Cu, Yb, Y, Dy, Cd, Eu, Zn, Sm, Co, Fe, Nd, 
Mn, Pr, La’. 
Simiarly, with nitrilotriacetic acid complexes, some 
log & values are: 

Od, 9:54; La, 10-87 ; Pr, 11-7 ; Sm, 12-4. 

Fitch and Russell’ find that cadmium ıs inter- 
polated between neodymium and samarium. These 
interpolations, of manganese between praseodymium 
and neodymium, and of cadmium between neodymium 
and eamarium, while of great use in lanthancn 
separations’, introduce two possible amendments to 
the cage for & ample relationship of stability constants 
and eluant efficiencies: (a) that the stability series 
determined through potentiometric titrations of tho 
complex system do not hold in ion-exchange systems, 
because of the formation of different complex species ; 
or (b) that the stability series varies because of a 
factor influenced by the valency of the ions. 

Since log K values are overall constante and take 
account of & multitude of complex species, alternative 


(a) is scarcely tenable. “An examination of the second. 


factor has, however, confirmed that a preponderance 
of tervalent 10ns induces an apparent increase m the 
stabilities of bivalent ion complexes and vice versa. 
Thus, with ethylenediamine tetra acetic acid solutions 


as the eluant, the experimentally determined series . 


are as follow: 


With preponderance of bivalent ions : 
Yb, Er, Ni, Cu, 8m, Nd, Pr, Ce, La, Cd, Co, 
Fe, Mn. i 


With preponderanoe of tervalent ions: à 
Ni, Yb, Y, Cd, Eu, Zn, Sm, Fe, Nd, Mn, Pr, Le. 


With equivalence of bi- and ter-valent ions : 
Yb, Ni, Pb, Er, 8m, Nd, Pr, Cd, Co, La, Fe, Mn. 


This phenomenon does not appear to have been 
recorded hitherto and 1s being further studied. 
: . R. C. Vioxzn* 
Division of Industrial Chemistry, 
Commonwealth Scientific and 
Industrial Research Organization, 
G.P.O. Box 4331, 
Melbourne. 
March 11. ê / 
1 Vickery, J. Chem. Soc. (in the press). 
1 Behvwrarzenbaoh and Ereltag, Helv. Chim. Aot, 84, 1402, 1608 (1051). 
?yitch and Russell, Amal. Chem., 93, 1460 (1961). 


Reduction of Nitrophenanthridinium Salts : 
Influence of Molecular Sixe on Trypanocidal 
Activity i 

In 1948 Kenneford, Lourie, Morley, Smnpson, 
Williamson and Wright! reported that the crude 
reduction products of the cimnolinium salts (I; 
R= H or Me) showed considerable activity in 
infections of Trypanosoma oongolense in mice, whereas 
the pure diamino-salts were inactive. They attributed 
this phenomenon to the probable ce in the 
crude products of  &zo-compoun (IIl; X= 
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—N=N—) of high trypanocidal activity. It has 
recently? been further demonstrated that structures 
of the general formula (IT), where X may have values 
other than —N=N—, have trypanocidal properties, 
the most effective being ‘528’ (1; E —H, X = 
Hi E ` 


NH 
NH, NH, NH, 
N 
Sf. M Nt 
Mie PE a Mo Mp 


(1) n 


One of us (L. P. W.) has long used iron powder 
for the reduction of nitrophenanthridinium salta in 
aqueous solution to amino-salte, and has observed’ 
that sparmgly soluble by-products are frequently 
formed, although usually in very small amount. In 
the reduction of 2-amino-10-methyl-0-p-nitrophenyl- 
phenanthridinrum chloride, however, & orystalline 
by-product was isolated‘, and the reduction of 
2 : T-diamino-10-methyl-9-p-nitrophenylphenanthrid- 
inium chloride (III; R = NO,) by iron -water is so 
unsatisfactory that this reagent was replaced by 
ferrous hydroxide- water’, which is & much better 
reagent for the reduction of nitro-quaternary salts. 
In 1949 a quantity of the ocide 
(II; R = NH,) was required for field trials, and we 
decided to re-examine the iron—water reduction of 
(III; E = NO,). 








8B. NC 00,H 
be 
Melor m | 
MEME: 
(1) (Y) (V) 


When a hot aqueous solution of 70 gm. of (III ; 
R = NO,) was stirred with iron powder (70 gm.; 
“reduced with hydrogen"), 49 gm. of a spanngly 
soluble substance was isolated. It separated from 
ita purple solution m hot water aa & gel, which slowly 
changed to & mass of microscopic black plates, but 
crystallized from methanol in black primms, which 
are purple by tranamitted light, unmoltem at 850°. 
A small quantity of (LIT; = NH,) was isolated 
with difficulty. The new substance is undoubtedly 
the axo-selt (IV) (found for dried salt: C, 09.4; 
H, 4-85; N, 16-0; Cl, 10:4. OHNO, requires 


C, 68-0; H, 4-9; N, 10:1 ;. Ol, 10-2 cent). Ite 
light absorption resembles that of ; R = NO.) 
rather than that of (11; E = NH,), sup ing the 


presence of the chromophore —-N=. It was ox 

readily in aqueous solution by permanganate, afford- 
ing a good yield of 4 : 4’-azobenzenedicarboxylic acid 
(V), which waa identified as ite ethyl ester with an 
authentio Under similar conditions (III; 
R = NO,) gave 4nitrobenzoic acid. The &ro-galt 
is converted by dilute hydrochloric acid into & 
crystalline rust-coloured hydrochloride, which 1s 
rapidly hydrolysed by water or alcohol to the original 
Balt. 
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There appears to be no adequate analogy to the 
facile reduction of & nitro- to &zo-compound, which 
occurs in this and presumably the oinnoline series, 
and the explanation is probably to be found in the 
fact that both reactant and product are present m 
aqueous solution. The azo-compound 1s unlikely to 
be an intermediate in the reduction to amine, for rt 
18 highly resistant to further reduction. More prob- 
ably the nitroso-compound 1s intermediate and, if 
ib 18 not itself rapi reduced further to amine, 
condenses with amine already present. The pro- 
portion of amine (III; R = NH,) formed appears 
to increase at the expense of (IV) as the efficiency 
of stirrmg improves, and this that for 
reduction of (UI; R = NO,) to (IL; R = NH,) an 
adequate concentration of ferrous 10n8 18 
throughout the reaction solution. With a colloidal 
suspension of ferrous hydroxide this condition is more 
likely to be fulfilled, and (IV) is therefore not pro- 
duced. This explanation is, of course, incomplete in 
that it does not account for the great variation of 
yield of azo-salt from different nitro-quaternary salta. 

In view of the results of Lourie and his ooll&b- 
orators and the known efficacy of ‘double’ molecules 
as trypanocides’, our biological resulta with (IV) are 
of considerable interest. Against T'. congolense in 
mice it is only one-hundredth as active as either 
(III; R = NO, or (III; E = NH) these resulte 
being in strikmg contrast to those obtamed by 
‘doubling’ the aminoquinoline or amunocinnoline 
molecules. On the other hand, it exerts & more 
prolonged prophylactic action in mice than any 
other phenanthndinium salt we have examined, and 
ita toxicity by the subcutaneous route is low, mice 
surviving & subcutaneous dose of 1 gm. per kgm. 
body-weight for ten days. These results suggest slow 
absorption, perhaps due to depot formation; but 
other properties of (IV) do not necessarily support 
such an explanation. : Thus ita solubility in water 
(0 gm. per litre at 20°) is practically the same as 
that of (I; R = NO,), and ite activity against 
TT. rhodestense ın mice amounts to one-third of that 
of (III; R = NH,), which is the most active member 
of the seres yet known against this species. Thus 
against T. rhodestense the activity of (IV) ranks high 
in the series*. That (IV) tes from aqueous 
solution as & gol suggests that solution is colloidal, 
and it i8 significant that the notable prophylactic 
properties of suramin, which algo 18 & large molecule, 
have been attributed tinier alta to the colloidal nature 
of ita solution. It 1s possible algo that (II) and (IIT) 
represent optimum molecular for T. oon- 
golense activity, and that the area of the molecules 
ig critical. : . AE 

L. P. Warrs ` 
E. BEVERIDGE 
Chemical Division, 
- Wellcome Research Laboratories, 
7 Beckenham, Kent. 


Wellcome Laboratories of Tropical Medicine, 
183-193 Euston Road, ` 


London, N.W.1. 
April 17. 
1 Konneford, J R, E. ML Morley; J. B.,.Slnipeon, J. CoB. 
Wiliamson, J, and Wright, P H., Natwre, 161. (1948) 


P, J. Ohean. Soc, $99 (1045). Lv 
A. G., and Walls, L: P., J. Chom. Sos, 103 (1048). ' 

‘Wall, L. P. and Whittaker, N., J. Chom, ‘Soa, 48 (1960). 
a 
L 


4, Gom, M. D, Good I. G., Woodbme, and 
b., Bru. J Pharmacol, 5, 261 (1950). NONE 
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Relation between Intrinsic Viscosity and 
Degree of Polymerization 


Ir is generally agreed that the relation between 
intrinsic viscosity and degree of polymerization (D.P.), 
for the majority of polymer systema, is of the form 
[5] = K (D.P.)*; but there appears to be no slacken- 
ing in the controversy as to the numerical values of 
K and « for a particular system. Most of the values 
have been obtained from measurements of the 
intrinsic viscosity and osmotically determined dogree 
of polymerization on nearly homogeneous fractions. 
Apart from experimental error, there is a number of 
ways 1n which discrepancies can arise. High intrinsic 
viscosities may not be free from the influence of the 
non-Newtonian behaviour of the solutions from which 
they are derived ; fractions may not be sufficiently 
homogeneous; and membranes may not be strictly 
gem1i-permeable!. 

There 18, however, an additional source of omor, 
more often than not neglected. It has been pointed 
out? that in oamometry the osmotic pressure in cm. 
of water is not aimply the difference in height be- 
tween. the menisci of the solution and solvent. multi- 
plied by the density of the solution; 16 1s actually 
the differenoe in preesure between the column of 
solvent &nd the column of solution, when the column 
length is measured from the centre of pressure of ihe 
cell, in the case of a vertical membrane, or from tho 
membrane, when it is horizontal, to the meniscus. 
For dilute solutions, the correction to be addod 
requires an approximate measurement of the vertical 
distance between the solvent menisous and the centre 
of the membrane, and a knowledge of the densities 
of the solvent and solution. 

The correction is much larger for the Fucss—Alead* 
than for the Schulz‘ oamometer. For a solution of 
given concentration in a particular oamomotor, the 
correction to the osmotic pressure is of the same 
order whatever the degree of polymerization of the 
solute. The effect on the absolute value of the osmotic 
pressure is then greatest for solutes of high degree of 
polymerization, and hence the relation between 
intrinBio viscosity and degree of polymerization is 
altered. 

Tho relation between the intrinsic viscosity (dl./gm.) 
in butyl acetate at 25? C., and the degree of poly- 
merization, measured in an oamometer of the Fuoes- 
Mead type, has recently béen determined in these 
laboratories for a series of fractions of cellulose 
nitrate, containing 14 per cent of nitrogen, derived 
from viscose rayons and covering the range of degreea 
of polymerization from 100 to 1,800. The uncorrected 
values for K and « were 0:0154 and 0-93 respectively, 
but on making the correction they became 0-0108 
and 1:0. This startling change streases the importance 
of the density of the solution in osmotic pressure 
measurements. f 

W. Q. HARLAND 


British Cotton Industry Research Association, 
P Shirley Institute, 
Didsbury, 
Manchester 20. 
O7 April 18. ' i 
* Phllpp, H. J, andi Bjork, C F., J. Polymer So, 6, No. 4, 888 (1051). 


Botwonnas, O. G., and Meyer, K. H., Hels. Chim. Acta, 80, 783 


, R. 8 Insimte Per. M, 221 


. & . Lang, H., Kolod- 2 
* Fuom, B. 3L, ànd Mead, D. J., J. Pays. Chem., 47, 59 (1043). 
‘Behulx, G. V., 5. pAyrik. Chem., A, 178, 317 (1930) 
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Preparation of Alkyl Hydroperoxides 


Atxyi hydroperoxides have been prepared by the 
action of hydrogen peroxide on: (1) 1 sulphates, 
F,80,, in the absence (for RR = Bw)! or 
presence (for example, R = Et)? of alkali ; (2) tertiary 
alcohols in the presence of a trace of concentrated 
sulphuric acid? ; (8) triphenyhnethyl halides**. All 
these reactions may be interpreted as involving 
nucleophilic attack of the HOOH molecule or HOO- 
ion on & carbon atom according to the general 


equation : 
HOOT) 4 on k — HOO—OR, + X. 


Both oxygen atoms m the resultant peroxide thus 
originate m the h; peroxide molecule. This 
must necessarily be the case in reaction (8), but it is 
also thought to apply in reactions of types (1) and 
(2). The reaction may proceed by either of the two 
established mechanisms of nucleophilic substitution 
(the Syl and Sy2 mechaniams), and variation in 
constitutional and environmental factors will produce 
the usual effeote'. Characteristic stereochemical 
consequences may be expected; for example, partial 
_ or dius a racemization should accompany, mech- 


Criegee and Dietrich’ state that pees 

secondary alcohols do not react under the mun 
of reaction (2). This reaction probably occurs readily 
with tertiary alcohols because inductive and hyper- 
conjugative electron release by tho alkyl groupe, in 
conjunction with acid catalysis, facilitates the 
duction of & carbonium ion which is then attacked 
by the hydrogen peroxide to give the alkyl hydro- 
peroxide (the Syl mechanism). 


+ 
(0,0 æ (OH,Q,0 + H,O 


"MN m 
(CH;,0 + HOOH — (0H,,000H + Ht 


The reaction should, therefore, not be restricted 
to tertiary aloohols, but should apply to any 
alcohol which will yield carbonium iona under 
the conditions of reaction. This has been con- 
firmed by the p ion of l-phenylethyl hydro- 
peroxide fram l-phenylethyl alcohol under Criegee 
and Dietrich’s conditions. In this case, the 
Syl reaction is facilitated by electron release 
by the phenyl group; in seo.-butyl aloohol 
this factor is absent, and this alcohol is 
unreactive under the same conditions’. 


4C ono, = i —OH, + #0 
ms 
N, OUH—OH, + HOOH —> —OH, + Ht 


Hydroperoxides should also be produced by other 
types of compounds which are capable of the pro- 
duction of alkyl cations. Thus & carboxylic ester 
which readily undergoes alkyloxygen flesion should 
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be perhydrolysed to give an alkyl hydroperoxide and 
a carboxylic acid. This reaction has been established 
in the case of the hydrogen phthalate of 1: 2:3: 4 
tetrahydro-l-naphthol. This ester has been shown 
to have a tendency to react by an alkyl-oxygen 
fission mechanism : for exam pesce the optiogl activity 
of the aloohol obtained by hydrolysis of the eater 
decreases with decreasing nucleophilic power of the 
hydrolytic reagent, and the alcohol iteelf readily 
forms a sulphone with p-toluenesulphinio acid’. M 
has now been found that when 1 : 2 : 8 : 4-tetrahydro- 
I-naphthyl hydrogen phthalate is dissolved in 90 per 
cent hydrogen peroxide containing sodium bicarbon- 
ate, 1:2:38: Llai aapi hydroperoxide, 
identical with the product obtained by the autoxida- 
tion of 1: 2: 8 : d-tetrahydronaphthalene, soon separ- 
ates in good yield; if the optioelly active ester is 
used, the inactive hydroperoxide resulte. It has been 
shown that 1:2:838:4-tetrahydro-l-naphthol does 
not react under similar conditions and thus cannot 
be an intermediate in the reaction. The reaction 
would therefore appear to proceed by & unimolecular 
&lkyl-oxygen fission mechanism, as follows : 


VoL 170 


The addition of & proton to an olefine will also 
uoce an alkyl cation, which should react with 
peroxide to lead to the formation of an 
alkyl h; ide. This haa been confirfned in 
the case of 2-methylbut-2-ane. This olefine, when 
stirred for 18 hr. with 90 per cent hydrogen peroxide 
in the presence of a trace of concentrated sulphurio 
acid, gives a good yield of tert.amyl hydroperoxide. 
The mechanism of this reaction is hence thought to 
be aa follows: 


OH; 
on,—b—on_on, + Ht > 


ins 
OH,—0—O0H,—O0H; 
+ 


OH; GH, ' 
i-o H,—U0H, + HOOH + mcs HoA, + Ht 
OH 


A. G. Davins 
A. M. WHITE 
Battersea Pol io, s 
London, 8. 
April 2. 


! Milas and Burgenor, J. Amer. Chem Soo, 68, 205 (1946). 

* Baeyer and Villiger, Der. 84, 788 (1001). 

> Crlages and Dietrich, Ammalen, 560, 135 (1948). 

‘Wieland and Maier, Ber., 84, 1205 (1931). 
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B Ingold and oo-workers, summarized ugbea, Trens. 
srad. Sos., 87, 003 (1941). we 

'Devaes and Foster (unpublished). 

* Davies and White, J. Chem. Sos., 5800 (1962). 
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Nature of the ‘Induction Period’ in the 
Preparation of Lithium Aluminium 
E Hydride 


For the preparation of lithium aluminium hydride, 
Schlesinger ¢ al.’ claim that an addition of hthium 
aluminium hydride to the ether covering the powdered 
lithium hydride is essential. In absence of it & 
smooth reaction between lithium hydride and 
aluminium chloride was not always possible, and & 
period of induction ranging from a few minutes to 
several hours followed. Such induction periods were 
undesirable as they made the reaction uncertain and 
also difficult to control once it began again. To 
overcome this difficulty, Schlesinger et al. give two 
elaborate methods for making lithium aluminium 
hydride for subsequent catalytic use. These methods 
unfortunately involve complicated a tus which 
is difficult to find, if at all, in most retories. 

Thus when making lithium aluminium hydride, 
owing to the non-availability of lithium aluminium 
hydride for catalytio purpoees, the reaction was tried 
without the addition of lithium aluminium hydride 
to ether covering powdered lithium hydride. It was 
notioed that the reaction always started immediately 
and continued smoothly to the end. In view of these 
observations it was difficult to understand the diff- 
culty encountered by other authors until the follow- 
ing clue was obtained. 

Once, while making lithium aluminium hydride by 
the usual method (that is, without the addition of 
lithium aluminium hydride), the reaction failed to 
start and an induction period lastmg for twelve hours 
followed. When the reaction was conducted on & 
portion of hthium hydride from the same source, but 
with an addition of lithium aluminium hydride to 
ether covering it, the reaction went smoothly. This 
proved conclusively that there was something in 
ether that was responsible for the induction period 
and that it was removed or destroyed by lthium 
aluminium hydride. A portion of the ether was there- 
fore distilled over lithium aluminium hydride and 
then used in the preparation of hydride. The reaction 
went smoothly. The same effect was produced when 
ether was carefully dried again over sodium. In view 
of these resulta, it was clear that the induction period 
was caused by inactivation of lithium hydride powder, 
probably by water that remains in ether when not 
thoroughly dry. This view fita in well with the fact 
that, whereas sodium wire takes a long time to remove 
the last traces of moisture owing to ite surface reaction 
alone, lithium aluminium hydride, by virtue of ita 
solubility in ether, oan remove moisture spontaneously 
on mixing. The inactivation of lithium hydride may 
therefore lie in the formation of a protective film, 
probably of lithium hydroxide, on the surface of ita 
particles, and the induction period may well be the 
time required to remove this fiim by chemical and 
mechanical means. Once this unreactive coating is 
removed, a vigorous reaction is conceivable in presence 
of & large amount of aluminium chloride in ether. 

In view of these observations, it can be stated that 
it is desirable to add lithium aluminium hydride for 
catalytic purposes ; but in absence of it, a smooth 
reaction can be ensured by using carefully dried 


ether. 
Rarat MZA 
Central Laboratories, 
Hyderabad. 
March 17. 
1 Schlesinger ef al, J. Amer. Chem. Sos. 69, 1199 (1047). 
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Intensification of the Latent Photographic 
Image produced by Beta-Rays 

Ir is known that a latent image produced by a 
brief exposure to light can be intenmfed by & post- 
exposure to light of low intensity. This fact can be 
explained by assuming the production of a non- 
developable latent sub-image in addition to the 
normal latent image which can be developed. The 
latent sub-image oan be converted to a developable 
latent image by a carefully controlled post-exposure 
to light of low intenaity. 

As the photographic action of charged icles on 
an emulsion is basically the same as that of light, 
it is to be that a latent gub-image 18 also 
produced by these particles. It is also to be expected 
that this Ihtent sub-image would be produced in 
isque when a fine-grain emulsion is exposed to 

particles of low charge, for example, if p-raya 


fall on plates which are not very sensitive to these 


rays. 
We had available Kodak NT 2 A plates and a 
source of 0-01 pC. radium-D from the Atomic Energy 
Research Establishment, Harwell. This source was 
filtered by 10 mgm./om." aluminium, so that only 
the B-rays from radium E were effective. The middle 
part of the plates was exposed to the -rays for 
1-2 days. After this exposure, half the plate was 
exposed to light from a 0:5-V. 0-2-amp. lamp at & 
distance of 2 m. for 20-28 sec. The plates were 
developed with D 19. 

The density produced by the post-exposure alone 
v&ried from 0 007 to 0-11. For all post-exposures 
an increase of density of 50-100 per oent over that 
without was obtained. Pre-exposure 
gave no appreciable effect. This agrees with the 

rule that intensifloation can only be obtained 
if & long low-intensity exposure follows a short 
high-intensity exposure. The exposure of & grain 
hit by & B-ray is, of course, very intense and short 
in time. 

Fuller details of this work will be published in 
due courge in the Revue de la Faoulté des Sciences de 
l Université d'Inanbul. 

K. ZUBER 
* Denel Fizik Enstitusü, 
Univerarte, Istanbul. 
March 81. 


Decay of Light to Very Low Levels from 
Spark Discharges 

RzaExT publications on the after-effects from the 
electrical explosion of wires! and in Geiger counters’, 
the cold emission of electrons in spark gaps? and the 
light output of sparks suggest that the following 
experiments may be of interest, as we have not seen 
mE reported elsewhere. 

e have observed the decay of light from pulsed 
high-current discharges in several gases and liquids 
down to extremely low levels and extending for 
several hundred microseconds. Single, approximately 
rectangular, current pulses obtained from 4 con- 
denser network charged to 10 kV., of 1-8 psec. dura- 
tion and 100-10,000 amp. peak value, were used with 
electrode separation of a few millimetres. Triggering 
was effected by means of a trigger pulse applied to an 
auxilary electrode. The light output was detected 
by means of an ROA 0314 photomultiplier cell, 
amplifier and oecilograph. By altering the high 
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tension of ihe oell and by the use of optical filters, 
the range of light output that could be measured 
was greater than 10° to 1, and the recovery time of the 
syetan from saturation due to the peak light was only 

out 20 psec. 

The types of decay curves obtained under various 
conditions are shown in the accompanying graph. 
Curve A is for & 6,000-amp. discharge between steel 
electrodes in air. The light decays very rapidly to 
.&bout 10~ of peak in the first 100 useo. The rate 
of decay afterwards is much slower until a level of 
about 10-' of peak is reached at 400 useo., and this 
level is then maintained nearly constant to at least 
600 usec. This permstenoe of light at a low level is 
not due, apparently, to excited atoms remaming in 
the gap, as when the gap is swept by & powerful air 


blest only the initial rate of decay 1s changed, as ^ 


shown in curve B. A amnilar curve is also obtained 
when possible direct radiation from the electrodes 18 
screened off from the cell. ) 

It was also found that the shape of the light decay 
curve is not significantly affected by the value of 
the peak current over the range investigated, but a 
slightly slower decay-rate is obtained when the pulse 
length is increased fram 2 to 9 psec. Slower initial 
decay-rates are obtained when the more volatile 
metals, such as aluminium, are used for the electrodes. 
Resultas similar to the air spark are obtained from 
discharges in photographic flash tubes, designed for 
& flash of & few microseconds duration, and in 
trigatrons. 

Smnilar effecta have also been observed with dıs- 
charges in water; but in this case the initial rate 
of decay showed a marked increase when the water 
was subjected to considerable pressure, presumably 
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due to the quicker collapse of the vapour bubble 
formed by the discharge. This effect w shown by 
curve C for & pressure of 60 atmospheres. 

In all cases tried, light is still being emitted at & 
level of 10-'-10-* of peak some 600 psec. after the 
current pulse, and this is not materially influenced 
by the conditions of the discharge. It is possible that 
ionization produced by contmued electron emission 
from the cathode may account for this effect, and 
further study may yield new information. on the 
processes involved. It is hoped to publish more 
detailed resulta m due course. 

This communication 18 published by permission of 
the Chief Scientist, Ministry of Supply. 

R. H. JOHNSON 
D. E. H. JONES 


Radar Research ànd Development Establishment, 
Malvern, Worcs. April 24. 
1 Conn, W. AL, Naiwre, 169, 150 (1962). 
' Wiedenbeok, AL L., and Crane, H. B., Phys. Res., 75, 1268 (1949). 
Jone, F. Ll, and de la B. T., Natwre, 108, 160 (1081). 
Haworth, F. B., Pays. Rev., 90, 223 (1960). 
'Btandring, W. G., and Looms J. T. B, Natwre, 165, 358 (1950). 


Rotational Analysis of the Columblum 
Oxide Bands 


Ten bands of oolumbium oxide have been photo- 
graphed on a 21-ft. concave grating with 30,000 lines 
per inch. The rotational analysis of three of these 
bands, 4,510 (1,0), X 4,689 (0,0) and 2 4,915 (0,1) has 
been carried out. The rotational structure 18 found 
to resemble very closely that of vanadium oxide. 
Two R and two P branches have been identified in 
each band. The following constants have been de- 
termined for the ground and excited states : 

B, = 0:5306 em“ 

Bg! = 05325 om. 

B’ = 045185 on. By = 0°OS45 om. 

a m 0-0140 om. a^ == 0-0008 om ^t 

If = 50:32 x 107 gm.om.* I," = 42-18 x 107 gm.cm.” 

Tg -= 2 257 x 10 * om. f, — 1:874 x 107* am. 
The D values for the two states are of the order of 


D,' = 0 6557 em? 
Bo” = 0-056558 cm. 


10° ecm.-. Detaile of this work will be published 
elsewhere. 
. K. SURYANARAYANA RAO 
Physics Department, 
Andhra Univeraty, 


Waltair, India. March 6. 


' Eye Rotations with Change of 
Accommodation 


THE apparatus, previously described', for studying 
eye movements of subjects in the sitting postion, 
has been expanded go that side-to-mde and up-and- 
down movementa of the right eye can be recorded 
simultaneously. Rotations of this eye, o 
when accommodation 18 changed, have been studied 
with the apparatus. In these experimenta, two fixa- 
tion targets were used; both lay on the visual axis 
of the right eye when this eye was loolung straight 
ahead. The farther target, which was viewed through 
& glass plate, was a bright pin-hole, angular diameter 
l^, distant 54 ft. from the subject. The nearer target 
was the mid-point between two virtual images, 
formed by reflexion at the front und rear surfaces 
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of the glass plate, of another bright Schol: 
virtual images were 2 ft. der pA EE EM 
separation between them was 23’. Records were 
obtained for both horizontal and vertical separations 
of the virtual images. The subject fixated the far 
and near targets alternately ; this cycle was repeated 
several times during a single recording, the frequency 
being at the subject’a discretion. Records were 
obtained for both bmocular and penis? viewing 
of the targeta. 

As in the case of subjective change of convergence’, 
change of accommodation was found to be associated 
with head movements similar to those occurring dur- 
ing steady fixation. Records for subjecta R. 8. L. 
and J. P.T. are independent of the direction of 
separation of the virtual images. It appears that 
change of accommodation is associated with a 
saccadic excurmon of the eye, followed by return to 
ite original fixation direction; saccadic movements 
are posed on the return drift in 50 per cant 
of the changes for J. P. T. and in 85 per cent for 
R.S.L. Characteristic records for R.8.L. for 
binocular viewing, and for J.P. T. for monocular 
viewing, are shown in Figs. 1 and 2 respectively. 
The average interval between is 1-7 sec. for 
R. 8. L. and 1-0 gec. for J. P. T. For both subjeota, 
the movements are oblique; for binocular viewmg, 
the average magnitudes of the componenta for 
R. S. L. are 1:1? mde to aide, and 0-4? up and down; 
for J. P. T., they are 1-9? side to side, and 1° up and 
down. The monocular averages for R. S. L. are 0-8? 
side to side, and 0-38? up and down; for J.P.T., 
they are 1° side to side, and 0-7? up and down. For 
J. P.T., increase of accommodation ıs associated 
with a nasalward saccadic movement, and relaxation 
with & templeward saccadic movement. For R.8. L., 
the converse occurs for bmocular viewmg; for 
monocular viewing, nasalward saccadic movements 
are associated sometimes with increase, and some- 
timea with relaxation, of accommodation. The num- 
ber of nasalward-upwards, nasalward-downwards, 
templeward-upwards and templeward-downwards 
saccadic rotations are approximately equal for J. P. T. 
For R. 8. L., on the other hand, nasalward-upwards 
and templeward-downwards movements each com- 
prise about 40 per cent of the saccadic rotations. 

Injury to subject F. H. interrupted the inveetiga- 
tion of his accommodation eye movemanta. However, 
the records obtained, which are for horizontal separa- 
tions only of the virtual mages, indicate qualitatively 
similar behaviour to that found for the other subjects. 
A characteristic record for F. H. is shown in Fig. 3. 

Since the records are similar for the. two directions 
of separation of the virtual images,it seams unlikely 
that there are any eye movements due to uncertainty 
of the subject about the tion of the near fixation 
target. Moreover, steady fixation eye reoorda* for such 
a target are smmilar to those for a single bright point. 

For binocular viewing, Hering'a* law predicts that, 

for the target configuration of this investigation, 
increase of &ooommodation would be accompanied 
by a nasalwards movement through about 2°, oom- 
pounded with a templewards movement of equal 
magnitude. The behaviour of none of the subjecta 
18 in accord with this theory; in every case, the 
saccadic movements are oblique. Moreover, for sub- 
ject R.S.L., the magnitude of the sideways com- 
ponent is amaller than that required by the theary. 
As for subjective change of convergence’, the ob- 
served movements may be explained in terms of the 
energization, in activity, of the extra-ocular muscles. 
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1 record for binocular for R.B L.; 

(1) Right-eye for viewing for separation 
(2) Bigtit-aye record (erat eye 
(8) Bight-eye reoced for bi binoou ud 
(4) Righteye record for glieyo viewing Tor A. T ; separation 
o extreme left of the record 
of on. 





to noreass 
kide to aide ee eee towards the time- 
line corresponds to 
Up-and-down records are below the time. ; towards the 
time-1 ne to 
Time to mght) |... | r6 is 0 5 sec. 
Height of line resents a rotation of 3°, amuming the 
` the oentre ot cornea, and the centre 
of of the eye is 5 3 mm. 


Since most visual experience 18 binocular, an eye ia 
accustomed to rotate when a change of its &ocom- 
modetion only ıs required. It is therefore not sur- 
prising that right-eye movements, on changing 
accommodation, should persist even when the left 
eye 18 screened ; the movements are, however, some- 
what gmaller than those for binocular viewing, and, 
for R. 8. L., are not always in the same direction. 

To investigate whether eye rotations on changing 
accommodation arise entirely from binocular visual 
experience, records have been obtained for a subject 
whose visual experience is effectively monocular. 
The right eye of this subject, A. L., is emmetropio, 

acuity 6/4; with a correction of 1:5 D sph. combined 
with & — 2-5 D oyl. (exis 15°), the left eye acuity 
is 6/18. A. L. has never worn glasses, and normally 
the left-eye vision is suppressed. His records are 
independent of the direction of separation of the 
virtual images, but otherwide differ considerably from 
those previously described; a characteristic record 
is shown in Fig. 4. The records for monocular and 
binocular viewing are similar and are little different 
from steady fixation records. It thus seams likely 
that binocular visual éxperience is entirely responsible 
for eye movements associated with change of acoom- 
modation, and that the precise nature of tho move- 
menta depends on the energization, 1n activity, of the 
exitr&-ocular muscles. 

I am grateful to Dr. R. 8. Longhurst for acting aa 
subject and for interesting discussions; and also to 
my studente, Messrs. F. Hodgson, A. Langridge and 
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J. P. Tut, who took part in the investigation. Mr. 
E. F. Fincham kindly helped in connexion with the 
refraction teat. The continued financial support of 
the Medical Research Council is gratefully acknow- 


Chelsea Polytechnic, 
London, 8.W.8. 
April 7. 
? Lord, M, P, Brit. J. Ophthal, 85, 21 (1981). 
* Lord, M. P., Nature [169, 1011 (1052) ]. 
* Lord, M. P., and Wright, W. D., Nature, 168, 25 (1048). 
* Duke-Hider, W. B., “Text Book of Ophthalmology”, 1, 602 (1032). 


Many P. Lorp | 


Education of the Deaf 


May I be allowed to make a material correction 
to the otherwise admirable account in Nature of 
September 27, p. 525, of the discussion on the 
“Education of the Deaf’ at the recent meeting of 
the British Aseociation ? My own paper was specific- 
ally limited to the problem of educating the young, 
totally deaf—whether born deaf, or those who become 
totally deaf before learnmg to 

It ıs common ground that such children constitute 

a very difficult problem. Mr. Greenaway reported 
that of twenty deaf ils leaving his school this 
ear, 60 per cent could be considered as successes, 
ut the remainmg 40 per cent were unsuccessful. 
For these he suggested that something more than 
pure oral teaching should be added. 

Mr. Askew, of the Mary Hare Grammar School, 
pointed out that the born-deaf pupils entering his 
school at 13 + years were 2-3 years retarded in 
vocabulary. Prof. and Mra. Ewing claim that with 
skilful home training from & very early age, deaf 
children of two had been trained to lip-read. But 
they have also admitted that all totally deaf children 
are not equally teachable. 

My purpose waa to plead for the experimental use 
of & systematic sign language, in which every sign 
should be the equivalent of a spoken word, and that 
suitable parente or purses should be trained to use 
the new signs, and to talk to the young deaf children, 
$n signs, just aa a hearing mother talks to her young 
hearing children in words. In this i t no 

should be required on either side. At first the 

eaf child would understand nothing : then gradually 

the meaning of the various signs would begin to 
dawn on them. 

Mr. Greenaway had made the interesting suggestion 
that parente or nurses using the new sign language 
should speak as they signed. In this way the deaf 
children would get to realize that the mouth-gesturea 
of speech and the pantomimic hand-gestures of the 
new sign meant the same things. It seems 
not unlikely that at the age of four, totally deaf 
children might ae eg vocabulary of as many signs 
as & hearing child of equal intelligence would know 
words. A born deaf child of four with a vocebulary 
approaching 2,000 ‘words’ would obviously be 
immensely more teachable than even the best of 
the pure oral succceses. It is also obvious that aigna 
which are completely visible should be much easier 
for the deaf child to imitate than spoken words are 
to the hearing child; for the method of manufacture 
of speech-sounds is largely a secret process. 

I have made no ‘recommendations’—I plead for 
the ing out of an experiment which seams to 
offer valuable knowledge and material help to. the 
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young born deaf. I plead in good company, for when 
Lady Paget and I met Dr. Helen Keller in Cape 
Town last year, she waa greatly interested in the 
new signs, and, after copying some of them for 
herself, she gave me this message: “Let the 
experiment be tried”. 

R. A. B. Pager 


In vitro Cultures of a Fern Callus 


In recent years, several rie of the successful 
growth m sterile culture of callus tassues derived from 
various pteridophytes have appeared’. <A callus 
culture possessing several unusual morphological, 
cytological and metabolic features has been obtained 
from gametophytes of Pteridium aquilinum (L.) 
Kuhn, var. laiusculum (Desv.) Underw.*, which had 
been growing in sterile culture on an agar medium 
containing Knudson’s solution of inorganio salte’, 
Berthelot's “trace element solution’, 2 per cent 
glucoee and 0-5 gm./l. yeast extract (autoclaved) at 
Harvard University, United States. Soon after these 
gemetophyte cultures were brought to Manchester, 
England (in September 1950), a callus-like growth 
was observed in one of the tubes. When suboultured 
on to the same medium, with Knop’s morganic salt 
solution‘ substituted for Knudson’s, the abnormal 
tissue continued to grow in & disorganized manner. 
It has now been through sixteen passages, each of 
four to six weeks duration, and in each passage there 
has been a six- to ten-fold increase in the size of the 
inoculum. 

The cultures are deep green in colour and form 
coherent but fnable masses. They are predomin- 
antly filamentous, with numerous branched filaments 
radiating from centres of growth. Continued divisions 
in various planes result in the formation of regions 
of highly vacuolated, parenchymatous 
tissue in some of the older parte of the cultures. 
Whitish or pale-green outgrowths project from the 
surfaces of many of the cultures. These are compact 
tissues composed of small, deeply staining parenchyma 
cells. Meristematic growth in the outgrowtha is con- 
flned to certain localzed superficial ions behind 
which is often a core of elongated cella. me of these 
cells may be further differentiated as short scalariform 
or reticulate tracheids. A variety of treatments has 
as yot failed to promote further regenerative growth 
of these bud-hke structures. 

During the first two passages prothallial regenera- 
tion occurred on five occasions, but has not occurred 
mnoe, either spontaneously or following experimental 
treatment. The strain of gametophytes from which 
the callus arose was haploid5; n = 52. When first 
examined m the fourth passage, cells of the callus 
had spprommately 100 chromosomes; but on 
subsequent examination of material in the twelfth 
and fourteenth passages chromosome numbers were 
found to vary irregularly between 150 and 200. The 
callus is now irregularly aneuploid. 

Nutritional requirements of the callus are very 
simple. Slow but continued growth is possible on an 
agar medium containing inorganic salta only. Rapid 
growth occurs when inocula are totally submerged 
in & liquid medium containmg only inorganio salts 
and 8 per cent glucose. 
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A detailed account of these cultures will be pub- 
lished elsewhere. 

Our thanks are due to the late Mr. A. Swaffer and 
to Dr. C. M. Wilson and Mr. C. Partenan for assistance 
with the cytological studies. b 

TAYLOR A. BTERVES 
Society of Fellows of Harvard University. 


I. M. Susaxx 
Department of Cryptogamio Botany, 
University, Manchester. 5 
Sept. 10. 
1 More), G., OR am Set Rr e s , £818 Mash Gaian, 
Wein R. 141 (1 x1 Ww E 
ind Mord, 0. UC A ET EX UM 430 C981). 
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A Difference In In vitro Pancreatic Digestion 
between Animal and Plant Protein Feeds 


Metniox e al! and Evans’ found that the rate 
of enrymatic liberation of amino-acids from soy- 
bean proteins preheated at different temperatures 
provides an explanation for their different growth- 
promoting properties for the growmg chick. We have 
used this principle to inveétigate the differences 
between the biological value of various types of pro- 
tein feeding-stuffs for animals. In the course of this 
work we observed a property in which plant and 
animal proteins differ: pancreatio digesta of plant 
protein feeds, but not of animal protein feeds, yielded 
considerable precipitates on addition of trichloracetic 
acid. 3 

The experimente were carried out with feeding- 
a T a cord 

6-gm. samples of each feed were placed in 
ml. mr aue flasks, 300 mgm. of 'Panoreetin' 
(Byla, Paris), 150 ml. of phosphate buffer (pH. = 8-2; 
Sørensen) and a few. drops of toluene were added. 
The flasks and contente. were incubated at 37-88? C. 
for 48 hr. with ent shaking. In one set of experi- 
ments the non-di ma&tenala were filtered, 
washed several times with phosphate buffer (pH = 
8-2) and the nitrogen content of the ipjtates waa 
determmed by Kjeldahl digestion. I a second set 
bees whole di (together with the substrates) were 
hydrochloric acid (methyl red) and 
mcm of 5 per cent trichloraoetio acid added. The 
precipitates were filtered and washed with hot water 
containing 0:5 per cent trichloracetic acid. 

The precipitates obtained by addition of tri- 
chloracetio acid to plant protein digesta contained 
much larger amounts of nitrogen than the non- 
digested remdues by themselves, amounting to 
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20-25 per cent of the nitrogen contained in the original 
feeding-stuff. In the case of the pancreatic digests 
of animal-protein feeds, addition of trichloracetic 
~acid did not cause precipitation of any additional 
quantity of nitrogen. 
It may be noted that in similar 

, experiments carried out with pepsin (pH 1-5), 
additional nitrogen was precipitated by trichlor- 
acetic acid, either in digests of plant proteins or in 
those -of animal proteins. 

i ta to elucidate the chemical nature of 
these soluble nitrogen compounds precipitated by 
trichloracetic acid are under way. 

A. BONDI 
YEHUDITH BIRK 


on 


Agricultural Research Btetion, 
Rehovot. 
March 21. 


1 Melnick, D., Over, B. I~, and Wels, S., Seienos, 103, 327 (1046). 
1 Evans, R. L, Arch, Biochem., 11, 15 (1040). 


Production of Gliotoxin in Unsterilized 
Soil 


Ir has long been recognized that microbial antagon- 
imns exist in the soil, and the possibility that this 
might be due to production of antibiotics has been 
ui eli although never actually proved. 

t has been shown that soil can be used as 4 
medium for growth of many micro-organiams and 
also for antibiotic production, but in general sterilizing 
and supplementing with organic matier have been 
found to be necessary. Groesbard? has demonstrated 
the production of an antibiotic in autoclaved and also 
in partially sterilized soil, and Heasayon* has shown 
that activity can be produced in sterile unsupple- 
mented soil. Gregory, Allen, Riker and Peterson’, 
moreover, have demonstrated activity in unsterile 
soil which was, however, supplemented with highly ' 

“nutrient organic matter. In -these cases it was 
assumed, but not conclusively demonstrated, that 
the antibiotic formed in the soil was identical with 
that produced by the fungus in synthetic media. 

The resulta presented here show the production 
-of gliotoxm by Trichoderma viride in Wareham Heath 
soil, a highly acid podsol, in which all the microflora 
was present. 

Unsterile soil was supplemented with dried clover, 
inoculated with a Epo suspension of a gliotoxin- 
porate strain of 7’. viride and incubated at 25? C. 

r four days. Tho soil was extracted with ether and 
the extract used to demonstrate and identify the 
antibiotio. 

Identification was demonstrated by a bio-assay 
based on paper chromatography. Chromatograms 
were run on the soil extracts, and solutions of pure 
gliotoxin on filter paper stripe, and these were placed 
on agar seeded with B. subtilis as the teat organiam. 
After incubetion of plates the distance moved by 
the active substance was demonstrated by the position 
of a clear zone of inhibition and the Ry values were 
calculated. The amount of gliotoxin present could 
be estimated roughly from the size of the inhibition 
rone. 


Rr values 
Pure Era 0-00 
Inoeu et eee per cant alover 0-59 
Inoculated per cent clover 0:59 


Activity was produced only in inoculated unsterile 
gulis WE died clover Dad boon added. mud se 
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the Hp values of these extracts and pure glotoxin 
were very similar, it was assumed that the activity 
was due to production of ghotoxin by the fungus. 
It was estrmated, very approximately, that 0:6 pgm.” 
of gliotoxin/gm. of soil was produced when 5 per cent 
dred clover was added. Activity was produced in 
soil to which only 1 per cent dried clover had been 
“added. 

A neutral garden loam was treated in the same 
way and inoculated with T'. viride; but activity could 
only be demonstrated in soil which had been acidified. 
It has been shown by Jefferys* that inactivation of 
gliotoxin 1s more rapid in garden soil than in Wareham 
soil, and he related this to difference in pH, as gliotoxin 
is more stable at lower pH values. 

Jovcam M. WaranT 
Imperial Chemical Industriee, Ltd., 
Butterwick Research Laboratories, 
Welwyn, Herts. July 30. 
1 Grombard, H., J. Gen, Miorobiol., 6, 206 (1052). 
1 Hemeyon, D. Q, Nature, 108, 908 (1051). 
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Tel Fos kon, ate ; OMoago, Ti", 18 (1951). j 


Relationship of the Blood ipei s A, A; 
and A,B, A,B to perenne resent 
in the Seeds of ichos biflorus 


To identify the blood sub-groups of A and AB, an 
anti-A, serum is used. This is prepared by completely 
&bsorbmg a human anti-A serum with A, celle!. The 
absorbed serum agglutinates A, and A,B cells, but 
not A, or A;B cels. A illo heamagglutmins have 
been demonstrated in saline extracte of the seeds of 
Doltchos biflorus by Bird!, and it has been suggested? 
that because extracts of Dolichos biflorus seemed 
predominantly 4, c, they may be used to 
differentiate the ups A, and 4, A,B and 
A,B. The seed extracts have the advantage of bemg 
cheaper and more easy to prepare than human sera. 

Two hundred samples of 4 and seventy-five of 
AB cells were therefore tested both with a human 
anti-A, serum and a saline extract of Dolschos bifiorus 
seeds. All the samples were of Indians of no definrte 
ethnological status and were obtained from the local 
blood-dohor centre; 2 per cent suspensions of washed 
cells in isotonic saline were used. All the samples 
were leas than 24 hr. old. The seeds used were those 
of Dolichos biflorus—Belgaum 1-1-8. They were ex- 
tracted with isotonic saline by the simple method 
used by Boyd and Reguera‘ for small quantities of 
seeds. To differentiate 4, fram A, the seed extract 
was titrated against all the A samples. There was a 
clear-cut differentiation of the sub-groups of A, A, 
cells being agglutmated in titres rangmg from 8,102 
to 82,768 ; and A, cells in titres ranging from 4 to 10. 
In the case of AB cells, no titration was required as 
the undiluted extract agglutmates 4,2 cells strong] 
and almost immediately, while it agglutinates AB 
colls weakly after about 15 min. 

There was complete correspondence between the 
resulta obtained with the seed extract and those 
obtained with the absorbed human serum. There 
was no sample of A or AB which could not definitely 
be assigned to ita proper sub-group; that is, there 
was no evidence of the occurrence of any ‘A inter- 
mediates’. For routine work, a 1 in 64 dilution of 
the freah extract in isotonic saline could be conveni- 
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ently used to differentiate A, from A,. This dilution 
can also be used to distinguish A,B from A,B, 
because A,B cella are acted upon? up to a titre of 512. 

Of the A samples, 177 (88-5 per cent) belonged to 
the sub-group A, and 23 (11-5 per cent) to 4,; 
while of the AB's, 60 (80 per cant) were 4,8 and 15 
(20 per cent) 4,8. As the numbers tested are small, 
and as the group examined was othnologically in- 
definite, the anthropological aspect of these figures 
is not discussed. 
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G. W. G. Biro 
Blood Transfusion De t, 
Armed Forces Medical College, 
Poona, May 28. 

! Wiener, A. B., “Blood Groups and Transfusion’ (Springfield, 1043), { 
^ Bird, G. W. G., Owrr. Sei., 20, 208 (1961). - 
* Bird, G. W. G., Ind. J. Med. Ræ., 40, 280 (1052). 
* Boyd, W. O., and Reguora, B. AL, J. Immunol., 68, 333 (1019). 
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Copepods New to British Waters 


Dorma & recent investigation on ascidicolous 
copepods, at least five species hitherto unrecorded 
from British waters have been found in Strangford 
Lough, Co. Down. All are members of the sub-order 
Notodelphyoida, and are listed below, together with 
their host ascidians. 


- turenhem Milnes 
: in an unidentified 


Five other notodelphyoids so far known only from 
isolated localities around the British Isles and 
recorded, for the moet part, many years ago, have 
also been discovered in Strangford Lough, and are 
given in the subjoined list. 
pEtrentophorus globulare Cosa m Pyurs squcmsuloes (Alder) and 

ruber Home: in Botryllus soklosseri (Pallas) and 


nire iA 

BLerooda& fulgens P. J. van Beneden: in P euraniiun, 
Haplostomudes kiberrious (T. and A. Soott) In P. UTERI. 
Myoopinlus roseus Hesse : in Botrylloides 


I have hesitated for some tune to assign specific 
identity to the Mycophilus collected, due to the 
presence of two forms in the lough. One of these is 
undoubtedly similar to that described by Ohatton 
and Brément as Myoophilus curvatus, while tho 
other is apparently identical with M. vararensts, 
orginally described by T. Soott? as Mnteropsis 
vararensts but later annexed to the genus Mycophilus 
by Chatton and Brément. There seams to be little 
doubt that a third form described by Gray? as M. 
rosovula 18 synonymous with Scott’s species. Lang‘. 
however, regards all members of this genus as refor- 
able to the single species M. roseus. My own work 
supporte Lang’s conclusion; ıt is hoped to discuss 
this question more fully in & separate paper. 

R. V 


- . dorro 
Department of Zoology, 
Queen’s University, 

Belfast. 

April 16. 
1 Chatton and Brément, Bull. Soc. Fool. France, 34, 234 (1000). 
ee pig Nineteenth Ann, Rep. Firb. Board Sootland, Ph. 3, M1 
* Gray, P., J. Mer. Biol. Assoc, N.B., 8. 18, 628 (1983). 
^ Tang, K, Ark. f. Zool, 494, No. 14, 1 (1948). 
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(Mestings marled with an asterisk * are open to the publ) 


Monday, October 20 
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Soa Ottober 2I - 
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The Untveraity, 


Edgbaston, at 4 
Barry : “Studies In the Chemotherapy Birmingham, at 430 pa 
BarrBH GLAOIOLOGICAL BocrerY (in the NEG of Geo- 
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DEVELOPMENT OF BACKWARD 
COUNTRIES 


F. A. V. HILL'S presidential address to the 
British Association should dispel any facile 
optimism as to the ability of science and technology 
to increase the world’s food supplies—or to develop 
world resources generally—sufficiently rapidly to 
overtake the demands of & rapidly increasing world 
population. Whatever view is taken of the poss- 
ibility of controlling the expansion of population, 
there can be no doubt as to the urgency of expanding 
as rapidly as possible, and with regard to long-term 
at least as much as to short-term needs, the world’s 
food supplies, and developmg world resources with 
equal regard to such long-term requirements rather 
than immediate exigencies. So far as Britain 18 
concerned, when all that is possible has been done to 
improve the efficiency of food production and to re- 
move waste—whether due to the destruction of crops 
in the fleld, or in transport or storage—the largest 
hope for increased production lies in the more baok- 
ward countries. Only as the standards of oultivation 
are raised in those areas and the fullest use is made of 
available knowledge can there be any hope of raising 
the standards of living in those countries, or of making 
any contribution to the needs of the rest of the world. 
Two recent broadsheets by Political and Economic 
Planning dealing with technical assistance have thus 
appeared at a time when Prof. Hill’s address has 
directed general attention to & most important topic. 
The first of these broadsheets (No. 346) deals with 
agencies and programmes ; the second (No. 347) with 
policy and method. Both, however, are in direot 
sequence of an earlier broadsheet (No. 340. “The 
World's Food." April 7, 1952), which itself continued 
a discussion initiated in “Prospect of a Decade" 
(No. 328) and “The Strategy of World Development" 
(No. 327). They reiterate warnings already given, and 
bring to the exammation of these problema the same 
sense of urgency and realism as characterizes Prof. 
Hill's addres. 

Much of the broadsheet "The World's Food” was 
occupied by a discussion of three recent books on 
world population and food supply which have 
attracted considerable attention. The view is accepted 
that unless starvation and malnutrrtion are to become 
very much more serious even than they are now, 
food supplies in many parta of the world will requiro 
to be more than doubled in the next fifty years. The 
earlier estimate, in ‘Prospect of a Decade”, that losa 
than three per cant of the earth’s acreago is more or 
leas satisfactory for the support and shelter of man- 
kind is now regarded as too pessimustio ; but in 
reviewing the possibilities of j increasing the area of 
land devoted to food production or increasing the 
production fram a given area of land, P E P em- 
phasizes the strong temptation in the preeent situation 
to farm for the greatest immediate yields, at the risk 
of reducing the fertility of the soil and exposing it 
to erosion. 

If the human race continues to multiply at the 
‘present rate, catastrophe will only be avoided if 
methods of cultivation are used which, far from 
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destroying the fertility of the soil, maintain or even 
increase it. Nor will it be possible to countenance the 
continuance of laws and customs regulating inherit- 
ance which in some countries lead to a fragmentation 
of land holdmgs and the prevention of efficient 
methods of cultivation. It is true that a limited 
number of people from the over-crowded areas of the 
world could feed themselves better if they were 
allowed to migrate to much leas intensively settled 
areas; but apart from this, more food for the poorer 
people of the world means, for all practical purposes, 
more production in the areas where they live. 

Here we are led to the question of technisal 
assistance. Such increased production depends at 
first on the technically advanced countries providing 
the cost of such assistance and equipment. They 
must also assist by teaching improved methods of 
cultivation. Moreover, there is the question whether, 
even by such improved methods, sufficient food can 
be grown for all the peoples of the world without 
decreasing the land available for crops which are 
wanted by advanced countries as a source of raw 
materials for their mdustries. As population increases, 
it may become increasingly diffoult for the richer 
countries to maintain or improve their standards of 
living witbout depressing people in other perte of the 
-world below the subsistence level. 

Tt is, of course, possible that the amount of culti- 
vable land or the yields which can be obtained 
without exhausting fertility will prove to be consider- 
ably greater than can be safely predicted. Even if, 
however, the rate of growth in the world’s population 
decreased sharply and sooner rather than later, or 
the use of novel sources of food gave greatly increased 
supplies, it is improbable that a clash of interests 
between, the richer and the more backward perte of 
the world will be entirely avoided. Plans for technical 
assistance must, as P E P wisely insists, take full 


&ooount of such possible conflict if they are to be. 


realistic and effective, and must aim at reducing the 
clash or tension as much as possible. 


The importance of this factor is well brought out 


in the two broadsheets on technical asmstanoe. The 
first recognizes that some such areas may be able to 
develop their economy from their own resources, 
provided they can secure the highly trained men from 
outside to teach the new techniques and secure their 
adoption, and emphasizes the multiplicity of agencies 
at present available to supply such sasistance. Even. 
80, the importance of confidence is not obscured. 
Unlesa the government of the backward area oan be 
trusted to honour ita undertakings, the schemes break 
down, and men of integrity and ability are unlikely 
to be forthcoming. 
. Technical assistance provided through the special- 
ized agencies set up under the United Nations, which 
is co-ordinated through the Technical Assistance 
Board, 1s provided only to, and at the request of, the 
government concerned, though many of the govern- 
menta needing technical assistance require also to be 
helped to formulate reasonable requests. Such tech- 
nical assistance is not to be used as & means of 
eoonomue or political interference, and it is also laid 
down that tho experts provided should possess some 
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understanding of the needs, aims and social and 
cultural background of the country they are sent to 
assist. Normally, also, governments requesting 
assistance are expected to assume responsibility for 
a substantial part of the cost of the technical 
assistance provided. 

Under such international agencies, 797 experts 
were recruited for under-developed countries by the 
end. of 1951; of these, 271 were provided through 
the Food and Agriculture Organization, 155 through 
the World Health Organization, 109 through the 
United Nations Educational, Scientific and Cultural 
Organization, 65 through the International Labour 
Organization and 32 through the International Civil 
Aviation Organization. There are no figures to 
indicate the distribution of experte by activities or 
areas; but besides the technical aasistance afforded 
in this way there ie also that provided through the 
bilateral programmes of individual advanced coun- 
tries, such as the United States Point Four pro- 
gramme and the British schemes promoted by the 
Colonial Office. Thirdly, there are the regional agencies 
and programmes exemplified by the Colombo Plan 
Couneil for ‘Technical Co-operation, the Pan- 
American, Union and the Inter-American specialized 
agencies, and the regional economic commissions for 
Asia and the Far East, and Latin America, set up by 
the Economic and Social Council of the United 
Nations, though the latter regional commissions have 
much broader functions as well. 

By January 1952, under the Point Four programme, 
general agreements had been made with more than 
thirty governments, and some 610 United Sta 
technical experte were in the field ; this figure 
risen to 972 in thirty-three countries by June 30, 195 
Further, at the end of 1951, some 872 persons fro 
other countries were receiving training in the Uni 
States under the Technical Co-operation ini 
tration. Besides the 35 million, dollars appropria 
for the Point Four technical aamstance 
the year ending June 30, 1951, the United Bta 
contributes to technical assistance through such o 
means as the Fulbright Training Scheme, the Rock 
feller Foundation and the Near East Foundation. 

No comprehensive account of British technical 
assistance in the Colonies ia available, and altho 
the P E P broadsheet estimates expenditure on thi 
as approaching £8 millions for the year i 
March 81, 1952, no estimate is given of the 
made for staff. No such estimate was attempted, i 
may be recalled, in the House of Lords debate on 
this question last May, when Lord Milverton, quoted 
& figure of 150,000 for fhe annual output of tramed 
men in the Commonwealth centres of South and 
South-East Asia. Under the Colombo Plan, however, 
only 45 out of 177 experte requeated were secured in 
1951, and only 309 trameos were placed out of 781 
proposed. The Plan set a maximum of £8 millions, 
for technical assistance to be given ın the three years 
from July 1, 1950; but by the end of 1951 expenses 
and commitments totalled no more than £400,000, 
and in general the Colombo Plan Council has oon- 
centrated on the supply of those types of technical 
assistance which are not available from other sources. 
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The first of these broadsheete thus illustrates the 
need for co-ordination between the numerous agencies 
concerned with technical assistance—a need which is 
fully recognized. Of requests for 242 experts made 
under the Colombo Plan up to the end of 1951, 65 
were withdrawn, and out of 8383 requests for places 
for tramees, 52 were withdrawn, mostly because the 
requests had been met through other channels. The 
fourth report of the Technical Assistance Board 
stressed the need for avoiding duplication of effort 
and competition between the programmes which 
rearuit experta and use training facilities in the same 
countries. ‘‘Wide divergencies in the salary scales 
and allowances of experts or stipends of fellows, and 
notable differences in the contributions expected 
from under-developed countries to the local costs of 
projects under the different programmes can," the 
report observes, "seriously embarrass and slow down 
operations." 

The Technical Assistance Board is endeavouring 
to mitigate the effecta of any such competition by 
arranging exchange of information on admimustrative 
practices between the various bodies concerned ; but 
there is general agreament that the main task of 
co-ordination must be undertaken m the under- 
developed countries themselves. Here, especially, the 
giving of technical assistance is bound to be a 
matter of considerable delicacy. In some under- 
developed countries, PEP frankly points out, 
economic progress may be impossible while the 
existing methods (or lack of methods) of government 
and tax collection remain. Such countries may be 
seid to need technical assistance in reforming their 
government organization ; but they may not welcome 
it. and meanwhile their imperfect standards hinder 
alike the co-ordmation of technical assistance and 
the recruitment of experta. The latter, as the first 
annual report on the Colombo Plan emphasized, is 
by far the most difficult part of any scheme for 
technical co-operation. 

To secure the services of the right kind of men is 
probably the most important single factor in the 
success of technica] assistance. To this factor this 
second PEP broadsheet givea the attention it 
deserves, though the analysis is qualitative rather 
than quantitative. PEP does not consider the 
relation between, what it terms the present ‘infantile’ 
demands of tho technical assistance programmes for 
personnel and the shortage of scientific and technical 
man-power already existing in the United States and 
in Great Britain, for example. A present total of 
2,600 or more experts is by no means a negligible 
drain on man-power resources, even if it were not 
expected to grow cansiderably. 

If, as is rightly emphasized, the under-developed 
countries are insistent on demanding able men of 
esteblished reputation and, at the same time, it is 
desirable that the experte supplied should be not 
only technically competent, but also able to apply 
their knowledge in the circumstances of an under- 
developed country or train people of very different 
backgrounds, it must be remembered that for such 
men there may be & great demand. Remumerative 
posta are likely to be available in their own countries, 
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and it ia not easy at best to induce them to transfer 
to the comparative discomfort of the backward areas. 
Some sense of vocation or call to disinterested service 
may be an essential motive, and undoubtedly would 
be the ideal. Integrity and tact, in fact, are as 
important as skill and imgenuity, for if technical 
assistance is to achieve ita purposes, a new attitude 
of partnership must be fostered. 

Political and Eoonomic Planning has done well in 
this broadsheet to stress the critical mmportance of 
the technical expert and the need for careful training 
as well as selection, and it is welcome news that the 
Technical Assistance Board of the United Nations is 
studying methods of briefing experts both on the 
technical aspects of their assignments and on the 
social and economic conditions of the countries to 
which they are to be sent. The Institute of Social 
Studies, established by the Netherlands Universities 
through the Foundation for International Co-opera- 
tion, also gives training and conducta research in 
matters relevant to technical assistance. 

There are other factors which bear on this question 
of obtaming the right type of technical export. Tho 
good conditions of service which it 1s essential to 
offer are related to the policy of requiring technical 
assistance to meet certain local costs. Wlule this w 
sound from the point of view of stimulating interest 
and responsibility on the part of the receiving 
countries, such a policy can cause real hardship. 
One possible suggestion mooted in the P E P broad- 
sheet is to institute some sort of deferred salary 
echeme. This might mitigate some of the disparity 
in standards of living, but admittedly it might fail to 
attract the very men whose assistance is most desired. 

Insufficient experience is yet available for a sound 
judgment on such points as these. Other thorny 
problems are provided by the supply of equipment 
and of capital for development, while oven more 
difficult are those that arise in regard to priorities and 
the balance of programmes. Officially the aim is still 
to provide assistance to all countries which request 
it, while allowing each country the final decision ou 
the purposes for which ıt requires assistance. Never- 
theless, as requests for technical assistance outrun 
the resources at the disposal of the various agencies. 
the danger may grow that technical arsistar.ce will 
be spread too wide and thinly to do any real good 
anywhere. 

These and other questions are faced realistically in 
these broadsheets, which make no attempt to disguise 
the dangers which may attend the attempt to dis- 
tribute assistance wisely and altruistically rather than 
in response to pressure of any kind. On the whole, 
the survey leaves room for hope. Instances are cited 
to illustrate the far-reaching effects of quite small 
projects laumched with imagination and conducted 
with sympathy by the right type of expert. The 
emphasis on quality in technical assistance is already 
justified by experience as well as by theory ; but if 
the right schemes are to be selected and launched at 
the right level, if they are to be staffed by men and 
women of the calibre desired, and carried through to 
success with imagination and understanding, un- 
ceasing scrutiny and vigilance will be required. 
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Ultimately much must depend on the mterest 
taken m technical assistance by the scientific man 
and technologist. Clearly any proposals for a 
Commonwealth or international technical service 
should engage the close attention of their profeamonal 
associations, to ensure that satisfactory conditions of 
service are laid down. Olearly, too, if the demands 
which technical assistance makes on trained man- 
power in Britain and in other advanced countries are 
to be accepted, steps must be taken to ensure that 
the limited man-power available is not wasted on 
projecta which offer little prospect of succeas, whether 
through political, economic or technical reasons. It 
is perhaps through mmaginative and sympathetic 
selection of enterprises, rather than grandioso schemes 
for new mternational agencies with financial resources 
geared to military expenditure, that the backward 
areas will be able to develop the resources which will 
both raise the standards of living for their own 
peoples and minimize the dangers to which the 
demands of increasmg world population expose the 
whole world. 


STABILIZING SELECTION IN 
EVOLUTION 


Factors of Evolution 


The Theory of Stabilizing Selection. By I. I. Sohmal-, 


hausen. Translated by Isadore Dordick. Edited by 
Theodosius Dobzhansky. Pp. xiv+327.  (Phila- 
delphi& : The Blakiston Company, 1949.) 6 dollars. 
L THOUGH I. I. Schmalhausen’s book appeared 

in Russian in 1947, and in an American trans- 
lation as long ago as 1949, it haa received rather httle 
attention in Great Britain, and rt stall seems worth 
while to review it. It is a ponderous work, written 
in a style which, one was even before 
translation heavy and repetitious, and the tranalator 
has not succeeded in malung it easy to read. But 
the labour brings rewards. The book contains 
accounts of most of the recent expermnentel and 
theoretical work on the genetical mechanisms of 
evolution; but it is not in this that ita main value 
lies : indeed, better summaries of this material will be 
found ın the well-known monographs of Dobzhansky, 
Huxley and others. Sobmalhausen provides rather 
fuller references than most such publications to recent 
Rusman work, which ia not so accessible, and this 
already gives his book certain distinctrve usefulness. 
The main value of the work, however, lies m the 
particular point of view which Schmalhausen has 
derived from his studies a8 an embryologist, and 
which differentiates him from most of the other 
recent writers on evolution. He makes a consistent 
attampt to envisage the evo animal, not aa a 
mere adult form, nor a8 an lage of genes, but 
as a developing bemg characterized by a’ certain 
norm of reaction to 1ta surroundings. This leads hon 
to emphasize the conservative role of selection. He 
lays stress on the distinction between ‘dynamic 
selection’, which brings about changes m the anmnals 
submitted to it by favouring certain new types, and 
‘stabilizing selection’, which perpetuates the norm by 
eliminating deviante. He pointe out that stabilizing 
selection does not merely conserve the status quo; 1b 
will actually entrench the prevalent and well-adapted 
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norm, rendering ita development more stable and 
lees responsive to disturbing influences. It would 
have made Schmalhausen’s thought clearer if he had 
ed these two aspects, both of which are 
included in his use of the term ‘stabilizing selection’ ; 
as Simpson has pointed out in a review in the Journal 
of Heredity, it is also used 1n still other different senses. 
Sahmalhausen directa attention to the rmportenoe 
of stabilizing selection as a mechanism for the 
evolution of adaptations. He suggests that an 
originally variable but adaptive response to an 
environmental stimulus may e stabilized and 
will then eventually arme sutonomously—that is, by 
heredity. Owing to the lack of precision of the general 
phrase ‘stabilizing selection’, ıt 18 not easy to make 
quite certain how Schmalhausen envisaged the 
passage from the ‘acquired’ to the ‘inherited’ status 
of the character. Sometimes he seems to be thinking 
along the hnes of the theory of ‘organio selection’, 
suggested some fifty yeara ago by Baldwin, according 
to which an adaptive environmental response acta 
by enabling & species to oocupy an otherwise unsuit- 
able niche until such time as & mutation turns up 
which endows iv with & hereditary adaptation. In 
other places he seems to imply, but perhapa never 
quite clearly states, what 18 surely the more fruitful 
suggestion, that 1f & response to an abnormal environ- 
ment becomes stabilized in the sense of being rendered 
less susceptible to disturbing influences, thia means 
that it will be leas eamly abolished when the abnormal 
environmental influence is removed, and will in this 
way pass from being dependent on the environment 
to being relatively independent of it. Similar ideas 
were put forward in a short article by me, using 
rather different termmology, at about the same time 
as Schmalhausen’s book first ap ; but in this 
latter work they have received for the first time & 
full-length discussion against the background of the 
relevant embryological, genetical and evolutionary 
facta. C. H. WADDINGTON 


PROBLEMS AND POSSIBILITIES 
IN FOOD TECHNOLOGY 


Advances In Food Research ] 
Vol. 3. Edited by E. M. Mrak and George F. Stewart. ` 
Pp. xi4-518. (New York : Academic Press; Inc., 
1951.) 9.50 dollars. 


‘HIS, the third volume of ‘‘Advances in Food 

Research’’, presente monographs on ten subjecta. 
References, which total about fourteen hundred, 
usually brmg information up to 1950; early work, 
however, is not neglected. 

Two papers relate to discoloration of foodstuffs. 
M. A. Joslyn and J. D. Ponting deal with enzyme- 
catalysed oxidative browning of fruit products, which 
may be a serious problem to the manufacturer when 
fruit requires peeling or aliamg. The varied enzyme , 
systems involved are discussed, and suggestions for 
controlling the trouble in manufacture are put 
forward. The well-known ‘browning’ reaction which 
discolours products such as condensed milk 1s con- 
sidered by J. P. Danehy and W. W. Pigman m an 
article on reactions between sugars and nitrogenous - 
compounds and their relationship to oertain food 
problems. The aldehyde-amine reaction is followed 
from ite simplest form to the production of melanoidins 
and of protein-saccharide compounds. It is suggested 
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*' e use of regular hexagans 
l bo commended. Only 
1 as in error—that of 
i ersonalities of organic 
9 x brief biographical foot- 
N st mention of a “named 
th i appendix on the pro- 
) of organic chemioal 
is scarcely necessary if the text is to be 

a i with a lecture course. 
devoted to organic peroxides, autoxida- 
tioxidanta is & commendable innovation, 
e| chapter on organometallic compounds 






con an &ecount of the newer developments in 
OT BANC i on ehemistry. The chapter on stereo- 
' ) igom ns an admirable introduction to the 
topic ute and relative configuration. The 
"d Saat of the boat and chair conformations 


"of cyclohexane as ois and fans forms (p. 562) is 
ated. The orans terminology was introduced 
i > theasomeriam, about an ethylenic bond and 
a single plano, exemplified by maleic and fum- 








‘ The subsequent extension of this term- 
‘tholo ea un due ee 
3 of di cycloalkanes, eto., was unwarranted, 
but Hai sanctioned by long usage. The further 


on of this terminology to include the boat and 

loonformations of cyclohexane would confuse 

tally different phenomena and would seri- 

zd m the value of established ois—trans usage. 

iticiam of & point of detail, however, and the 

e d whole can bo warmly recommended ag a 

bly priced text-book of organic chemistry for 
ta in hritish universities. §. H. HARPER 

: 2 

' BORATORY TECHNIQUES IN 

“il THE TESTING OF MILK 


Testing 
tory Oontrol of Milk. By Dr. J. G. Davis. 
pute Dairy Industries, Ltd., 1951.) 15s. 





























, bock is described in the preface as a 
n Jipraotiosl manual for the bench worker", but 
| many, inolatimg the reviewer, will no doubt also 
m a ready form of reference on all dairy 
where laboratory technique of a specialized 
required. The manual is not merely a 
i of methods, for Dr. J. G. Davis has grven 
Bader the benefit of hia many of experience 
hi jaa & practical demet dul banien teriologist, and 
js a technical director of one of the largest dairy 
n a ih Great Britain. The methods for the 
the quality of milk are therefore one of the 
a måin purposes. Many of the methods embodied 
itish Standards have been quoted in toto. Since 
(Ral pulis analyia aad nape study by dairy 








Tala which preceded the formulation of 
one, methocs, aince he is a member of long standing 
E eleven committees of the British Standards 


, Davis has described a number of interesting 
pat obra which may be new to the 
Redes el the experience of a milk having 
og odour which changed to that i 
ash Perch CRT Lone ant Suit aly ae 
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completely. lt 18 to be hoped that the bench worker 
will profit from the many referenoes in the text, for 
these are a mine of information for the willing 
searcher. How many, however, will realize the 
possibilities of Meihuixen's oven, or trouble to look 
up the reference when told on p. 103, “For a deecrip- 
tion of an oven i for the determination of 
moisture see Meihuizen (1929) ? Several tobacco 
laboratories and my own laboratory have adopted 
this oven, which passes evenly & forced draft of air 
heated, and if necessary dried, at a predetermined 
temperature over all the samples in a oylindrical 
oven, provision being made for evacuating if required. 

Prominence has been given to the freexing-point 
depression as the most reliable guide to the presence 
of added water. Dr. Davis has given & well-reasoned 
and unbiased review of the literature on the subject, 
Tightly pointmg out the empirical nature of the 
Hortvet test. In his remarks on the use of sugar 
solutions for testing the accuracy of the thermometer, 
I could have wished that the operator in possession 
of & thermometer calibrated by the National Physical 
Laboratory were also told that, with the aid of such 
an instrument as & standard of temperature, sugar 
solutions could even more be used as & check 
on technique. The falee view is currently held in 
some quarters that the freering-point depression of 
milk is measured in ‘Hortvet’ degrees. On the con- 
trary Hortvet used, as his standard, thermometers 
calibrated by the U.S. Bureau of Standards on the 
International Temperature Scale. When an empirical 
test relies on accurate standardization of & ratus, 
technique, etc., and cannot be checked any 
absolute method, it is of fundamental importance 
that the one factor which oan be standardized 
independently, namely, the thermometer, should 
have the benefit of this standardization. 

As might be expected from & baoteriologist of Dr. 
Davis'astending, particular attention has been devoted 
to modern bacteriological testing of milk. Hus sum- 
mary of comparisons of various bacteriological tests in 
the form of table on p. 119 is the outcome of many 
years of careful observation. The resaxurin test, of 
which Dr. Davis has made a special study, is described 
with a wealth of practical detail, and with many 
hints on the correct interpretation of results. An 
unusual feature of such & book is & chapter on the 

i and equipment of a dairy control 
laboratory, and the author has obviously given 
careful thought to the suitable design of such 
laboratories. Many of his ideas could, m fact, usefully 
be emplo m any modern analytical laboratory. 

For & k Bo packed with data, the errors are 
comparatively few, and fortunately these will not 
worry the bench worker. On p. 81, fat is deecribed 
as having a speciflo gravity of 0-93 per cent. While 
sodium thiosulphate is employed to break up any 
mercury-amino body in Kjeldahl determinations, it 
is scarcely necessary to use it with a copper-selenium 
catalyst (p. 59). The inexperienced laboratory worker 
might be confused by the wording in the directions 
for preparation of standard solutions, as in some 
cases this suggests that the reagent is added to 
& volume of water and not dissolved and the solution 
bulked to the volume (pp. 230, 281). 

The book is profusely illustrated and contains such 
a mass of useful data that it will surely find an 
indispensable place in the library of all dairy 
laboratories and form a most ready guide to all 
analysts who have to test milk and ita producta. 

J. Kna 
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Éisielópadie on Cathode-Ray Oscllioscopes and 
thelr Uses 
By John F. Rider and Seymour D. Uslan. Pp. 


vii4-982. (New York: John F. Rider Publisher, 
Ln London: Chapman and Hall Ltd., 1950.) 
. net. 


HIS impressive volume, in common with most 

Rider publications, 18 not an advanced text- 
book. It has been compiled for those users of 
osciloscopea—students, teachers and others—who 
have had & limited training in electronica and who can 
profit by pies aa & thorough understanding of the 
principles invol in the design and application of 
an instrument that 13 nowadays one of the moat 
importent items of apparatus in the lecture room, 
laboratory and factory. 

The first half of the book contains a thorough 
account of the construction of the cathode-ray tube 
and the design of the associated circuite, as employed 
in American commercial equipment. The British 
reader may find the continual reference to American 
types of cathode-ray tubes and valves rather dis- 
oonoerting ; but this is more than compensated for by 
the alarity of the exposition. The more advanced 
reader will notice that there is no reference in the 
chapter on tme bases to the Miller type of circuit 
that is frequently used in British oscilloscopes, and 
that & description of the wide-band chain amplifler 
has bean omitted. No doubt these omissions will be 
corrected in the next edition. 

The second section of the book covers the main 
apploations of the oscilloscope to the testing of radio 
recervers and transmitters and to the measurements 
commonly made in the laboratory and factory. 
These chapters are well illustrated with oecillograms 
showing the wave-forms due to typical faults ın the 
circuita under test. 

There 18 & long chapter illustrating the wave-forms 
of oscillations contaming harmonics up to the sixth, 
and this should enable the reader to identify the 
various w&ve-forms he may encounter in his experi- 
mental work. The book concludes with a chapter 
giving the oircuita and a brief explanation of each of 
some seventy commercial oscilloscopes of American 
manufacture. 

Although a book covering such a vast subject as 
oscillography cannot contain details of every aspect, 
the authors have produced & volume that will prove 
to be of great value to those for whom it has been 
compiled. G. E. Asawa. 


Vorlesungen uber Theoretische Physik 

Band 4: Optik. Von Prof. Arnold Sommerfeld. Pp. 
xvi+ 890. (Wiesbaden: Dieterich’sche Verlagsbuch- 
handlung Inh. W. Klemm, G.m.b.H., 1950.) DM. 
18.60. 


HIS volume on optics follows the other parte of 

Sommerfeld’s lectures on theoretical physics in 
ite mathematical elegance and clarity, while never 
allowing the reader to forget the connexion of the 
mathematical problems with physical reality. The 
matenal is deliberately arranged in a somewhat 
unorthodox sequence. The theory of plane waves 
and plane interfaces (including refraction, reflexion 
and interferometers) is followed by relativistic theory 
and the optics of moving media. Dispersion theory 
is treated using the resulta of wave mechanics of the 
atom, and the section dealmg with phase, mgnal and 
group velocity is of very convincing simplicity and 
completenees. Crystal optics ia covered fairly briefly, 
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but two full chapters deal with diffraction, one of the 
subjects to which Sommerfeld made decisive con- 
tributions. There is a short lst of problems, mostly 
to derive tions of resulta mentioned in the 
text, and instructive notes on ther solution. 

In the review of earlier volumes (see Nature, 168, 
887; 1961) I remarked on the desirability of having 
the series completed and of making e translation into 
English. Several correspondents have since informed’ 
me that the last volume is in course of. publication, 
and that & translation is being prepared 


Vow ie 
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The Apple and the Spectroscope 
Being osea on DES designed (in the main) for 


Science Students. By T. R. Henn. Pp. xx+ 166. 
(London: Methuen and Co., aid. 1951.) 125. 6d. net. 


HOSE who devote their lives to the pursuit of 

natural science often realize how little they know 
of English prose and poetry, which contribute so 
muoh to the thought of people educated in the 
humanities. A few years ago, & group of yours 
Cambridge scientists asked for instruction durmg the 
‘long vacation’ in Enghsh literature and language. 
The series of lectures that was arranged proved very 
popular, and the lectures given by Mr. T. R. Henn 
as part of this course have now been published. The 
first eight chapters are about poetry, and an appendix 
contains the poems and passages examined in the 
text. Two chapters are entitled “Notes on & Beck- 
ground to English Literary History", with an 
appendix of authors and their dates. The concluding 
chapter, full of interesting reflexions and suggestions 
about reading, is accompanied by & hst of works 

for casual reading. 

This delightful little book can be recommended to 
those who wish to know something of the qualities 
which distinguish good poetry and prose. It is full 
of interest in its matter and approach, while its c 
consideration of the significance of words may prove 
of practical value to those who write scientific papers 
and lecture notes. There are some pleasng illus- 
trations, and it is easy to see why the author's 
lectures to Cambridge scientists were so popular 


The Bird Lover's Week-End Book 
By Eric Hardy. (Week-End Library.) Pp. 444. 
(London: Seeley, Service and Co., Ltd., n.d.) 165. net. 


HIS “Week-End Book” 18 an ambitious volume, 
ita author trying to oover a very big fleld. The 
first chapter on the bird-watcher’s year 18 a lengthy 
review of the ing months as seen by the author 
and recorded BRS notes. He then gives a key 
to bird identification under such headings as ‘What 
the bird looks lke”, “the bill", ‘upper perte" and 
so on. It will be gathered that the book 1s written for 
the amateur ornithologist, and the beginner at that. 
There is no doubt that the tyro will find it real help. 
The chapter on the bird-watcher’s equipment 
contains much useful information on subjects varyi 
from binoculars to bird-baths. Reference to subjects 
is here facilitated by their alphabetic arrangement. 
Bird haunts and bird holidays are among the topics 
dealt with, and there 18 & long chapter on "niok- 
names” of British birds. The reader wanders on through 
chapters on migration, British birds abroad, etc., 
and winds up with a glossary of the bird-watcher 8 
terms. There is no doubt that the amateur orsitho- 
logist spen! & week-end m the countryside will 
find this a helpful book. Franogs PrrT 
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are a number of analogies! between the 

of water and that of vitreous or 

li ‘silica,| and many suggestions exist in the 
pli re|to the effect that water (like silica) can 
: tb hlasy or vitreous state. Vitreous pure 
' water has riot previously been obtained in bulk 
| (tho iqueous solutions can often be supercooled 
| 1hto| ea); but very thin films of water in an 
MN &morphous non-crystalline state well 
F belo C. have been obtained in various w&y8— 
| for le, ‘by very rapid cooling in liquid air**, or 
o by: position from the vapour on & surface cooled 
. below, about '—100° C. Burton and Olivert showed 


formed by the latter method gave X-ray 


ioh patterns typical of liquids and glasses. 
ion—or 'devitri- 
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ied by Brewer, Cwilong and Dobson"*, deposi- 
j ` tion f váry thin layers of this ‘vitreous ice’ on the 








mee powan ed occurrence in meteorological experiments 
i hel the, thimbles are below about — 100? C. 

Pee he intention in the present work was to attempt 
|; bo prop o sufficient vitreous water to allow some of 
cae Hopettiee to be determined, its ‘glass 
, temperature’ Tp”. As wn in 
"T aftar S Simon’), substances which "es uias 
r pell ene discontinuities in first-order derivative 
E propprtion such as the speciflo heat over & narrow 


1 of emperature located Ty. Below 7, the 
coma ig conventionally & glass, is not in 
E ernal equilibrium, and its first-order derivative 
perties are nearly identical with those of the 
. Above T, it is a (metastable) supercooled 
wig and ite Pee eee with those 
Hho Fqud above the freezing point. Of 
EA liquid and glas the 
@ ede qi: relative to the crystal, and 
yetallixation may ocour at any temperature. For 
g inode which form glasses, this is usually very 
' gl exoépt over a certain temperature-range, and if 
isos below this temperature-range, as it is for 
jinorganio oxide glasses for example, it is poamble 
"out real property/temperature measure- 

5 oh the (metastable) “ail 





iir 


DEIN 


i 
us 


n P: be continuously down through the 
ifroering point as far aa Tp.) The many anomalous 
: {properties of water make such measurements espe- 


y desirable. 

i Vo must emphasize that in our experimenta on 

' jwa (fv rrisd out wall below — 100? O., the tempera- 
always below that at which the rate of 


1 , 018 a 





‘nudkatidn is a maximum for this substance. Here, 
' ‘high osity is the barrier to orystellixation, and 
theo moo cryetaline San seta an upper limit of 


e above which the experiments cannot be 
In the experiments of other workers on 
lc ced cL e 

; the oer int and about — 20° O.!*, or on oon- 
- der tiot in cloud chambers down to about — 40? 0.4, 


ce mag ipt of the liquid state depends essentially 
UU MES 
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"i 
an PROPERTIES OF VITREOUS WATER 


on the &beenoe of nuclei, and the onset of orystalliza- 
tion seta a lower limit of the 
measurements. The properties of the liquid between 
about — 100? and — 40° C. seem to be almost inacoee- 
sible to experiment, although droplets of liquid ‘dew’ 
can be formed from the vapour within this range on 
du ee ee ee 
time’. 
Experimental Methods and Results 


In the first experiments, carried out by one of us 
(G. O. J.) at the Clarendon Laboratory, Oxford, in 
collaboration with Prof. F. E. Simon, attempts were 
made to produce quantities of the order of one gram 
of vitreous water by rapidly cooling in liquid oxygen 
a block of porous r containing water held in a 
fairly fine state of su ion (of the order of a few 


microns). (It was hoped that a substantial proportion 
of the might be free of freezing nuclei so that 

ion could not spread throughout the 
liquid.) The block and its contents could afterwards 


be quickly transferred to & vacuum chamber for 
controlled heating. On the first occasion, the heating 
curve showed & quite sharp decrease in slope, corre- 
sponding to & sudden increase in heat capacity, at 
—147+2° OC. As soon as this was obvious, the block 
was re-cooled to liquid-oxygen and a new 
heating curve taken, again with the same result. We 
believe that these ‘were real observations of the 
characteristic behaviour of the glass transformation, 
but cannot attach much importance to the actual 
estimate of Tg because of the rather fine state of 
sub-division of the water and the posu that it 
contained impurities such as the producta of reaction 
with copper. 

Unfortunately, these observations could not be 
repeated. In all later attempts the water formed 


ice in the poree—as could be confirmed by 
the ‘flat’ in the heating curve at 0° OC. 


Te an Euepcoted that tha DoDDar mue nb e De ‘seeded’ 
by some particularly effective type of nucleus for 
crystallization, so new samples were used. A ‘book’ 





. curves for a substance In the 
f orms (after Bimon) : (s) liquid, (b) superoooled liquid 
glam, erymal, and start equilibrium (metastab 
(e a ad (o) e deri ( ie) 





086 
heater 
beater 
beater 
Fig. 2. used for measurement of thermal 


Calorimeters properties 
of vitreous water, showing method of deposition from water vapour 


of nickel foil holding about a gram of water between 
ita leaves was also tried, and many other vanations 
introduced in the procedure (such as the use of 
stagnant liquid oxygen or nitrogen below their boiling 
points for more rapid cooling, and the apploation of 
strong heating in vacuum to a to destroy 
‘seeds’ in the pores) without any er success. 
In all t experiments the method of 
deposition from the vapour was employed. The 
water was always double-distilled and y boiled 
before use. Fig. 2 shows two types of calorimeter 
used, and indicates how the tamperature was main- 
tained at that of liquid oxygen during deposition. 
The liquid oxygen could then be removed and the 
space surrounding the calorimeter evacuated for 
controlled heating. The advantage of type (a) was 
that the layer of water-substance, being on the outside, 


could be seen (it was noted that films in this 
way were transparent at small i but 
imperfectly so at greater thicknesses). Type ; 


however, more suitable for quantitative measurementa 
because it enabled a known quantity of water to be 
deposited, and to be retained throughout the experi- 
ment; for greater socuracy in measurement, a 
radiation shield was used: in conjunction with this 
calorimeter. 

No behaviour characteristic of the glass trans- 
formation could be detected m any of a large number 
of such runs (some extending upwards from about 
—210? O.); but in every case an evolution of heat 
began when the calorimeter reached —129+1° C., 
causing & rapid rise in temperature. This was clearly 
an irreversible phenomenon, since it was not repeated 
after re-cooling. We attribute it to orystallization 
into ordinary ice (ice I}—a process which at this 
tem ture would, of course, be irreversible—because 
no irreversible evolution or reversible absorp- 
tion of heat oocurred until the tem reached 
0° O. This is of interest in view of reporta!*!* that 
another form of ice (with cubic symmetry) can be 
formed by deposition from the vapour on cold surfaces. 

Crystallization at —129° C. was observed twenty- 
nine times in all. The quantity of heat evolved per 
unit mase of water varied from run to run between 
about 2 and 7 cal./gm., smaller valuea being observed 
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with thicker layers. The specific heat of the water- 
substance below and above the temperature of tho 
irreveraible crystallization was found to be the samp. 
within the possible errors of measurement (a few par 
cent), and agreed to the same dogree of accuracy 
with known values for crystalline ice at the same 
temperatures. 

As a control, the whole experiment was performed 
twice with pure ethyl alcohol, which is Towi to 
form a glase for which Ty 1s —178° O. 1. It was four ` 
that a glass was obviously formed by deposition from 
the vapour at the boiling point of liquid oxygen, amd ' 
the measured values of 7's, and of cp below and above 
T, agreed well with the pubhshed values (this is of 
interest because a glass deposited from the vapocr 
at & given temperature might be expected to differ 
from one formed by supercooling the liquid to tke 
same temperature). Crystallization occurred et 
—150° C. (the normal freezing point is —117? C.) 
with the evolution of a much greater quantity af 
heat than observed by us with water. 


Discussion of Results 


Crystallization. The remarkable constancy of 
temperature at whioh orystallization occurred might 
at first suggest the existence of a real transition poins 
at this temperature. In fact, the change was found 
to be irreversible; indeed, & reversible transition 
from & low-temperature to a high-temperature 
modification cannot be accompanied by an evolution 
of heat. (The existence of characteristic temperatures 
for irreversible crystallization in particular ciroum- 
stances has frequently bean reported^*6!*!50, bus 
has apparently not been observed at temperatures 
below that at which the rate of nucleation is & 
maximum. It is normally thought to be due only tc 
the fact that rates of crystallization varying very 
rapidly with temperature may cross the ‘time-scale’ 
of observation over a very narrow temperature range. 
The actual temperature (— 120? C.) is somewhat lower 
than the values (—90° to —80° O.) usually reportec 
for the ten ture at which orystalhne ice appears 
during the Reading of layers of ‘vitreous ice’ on the 
thmnbles of dew-point hygrometers as used for 
observations on very dry air. However, as pomtec 
out to us by Dr. A. W. Brewer, of the Clarendor 
Laboratory, Oxford, these layers are usually only of 
the order of molecular thickness and the ice cannot 
be seen until it has collected (by migration over the 
surface) into much thicker localzed aggregates ; it is 
not surpriaing that a higher temperature is required. 
for an effective rate of mi on. 

The estimates of the latent heat of freezing at 
— 129° C. varied from one run to another, as we have 
seen, being of the order 2-7 cal./gm. Before we can. 
judge whether these are reasonable values, we have 
to know something of the form of the specific heat/ 
temperature curve for liquid water below 0? C.—a 
difficult extrapolation since the specifico heat has a 
minimum at about 35° C. and is still increasing with 
falling temperature at 0° O. Making use of Simon's 
suggestion® that the curve of specific heat against 

ture for the equilibrium (metastable) liquid 
should be drawn to the origin in such a way that the 
entropy at absolute zero becomes the same aa that 
of the crystal (see Fig. 1), we have a means of 
‘normalizing’ the hypothetical curve. It is reasonable 
to aumie also that the speciflo heat of the liquid 
does not fáll below that of the orystel. Drawing the 
two extreme curves which, while meeti these 
conditions, give the largest poasible differance 
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that they provide of the latent 

C., we arrive at values of about 20 
If the liquid is, in fact, not in ita 
ibrium state but is a glass at this 
the latent heat of freezing would be 
We.are forced to conclude, therefore, that 
of water in our experiments were only 
V vitreous, being, in fact, like badly devitrified 
qf.. glas (this was indeed their appearance). 
bonclusioh follows rather obviously also from 
that the amount of heat evolved 
















‘the conan of the surface, and it would be 
` dopend also on the speed of deposition. 
heat of sublimation’ to be dissipated ig 
glassy substance 

y conductivity the danger of local 
ization at ‘hot spots’ would increase. Better 
might be expected if it were possible to 
iyers over very much longer times than those 


of hours) em ig acts by us. 


present specific 
ue, we should conclude that 7', was not 
ee ee temperature at which crystallization seta 
0» for the deposited layer is the same as that 
Sat als and shows no discontinuity) and was 
le to locate exactly. It can sbaroely 

| above this tem ture, and the two tem- 
therefore be quite close to each other, 
amount of mobility is possible at T,— 








ily. | Indeed in ailica—structurally ihe closest 
fof water—it is very dificult to conduct experi- 

the transformation region because of 
tion. There is an element of doubt in our 
usi¢n because it seems clear that only a fraction 
between one-twentieth and one-third) of the 
Hria ! inj our samples was actually vitreous, and 
by no;means certain that the discontinuity in 
heat of the vitreous part could have been 


im 









rtung& we have a confirmatory estimate from 
rk of Kobeko, Kuwshinsky and &hiahkin!*. 

ted out that water as an impurity raised 
eof T, of ethyl aloohol ( — 178? C.) but lowered 





: the 
tity ‘the odse of glyoerol (— 88° C). The value of 
ihe or water itself would ‘therefore probably lie 
vr two temperatures. Moreover, T, for 







h; sulphate was the same ae for a mixture 

is substance with water of composition 
O,.2H,0. They therefore proposed this value, 
T? C., as Tg for water. Ko had previously 
Wi by: several examples that when mixtures of 
j ateach in any proportions could be obtained 
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Fig. 3. Viecosliy- temperature curve for water, extrapolated to T, 


as glasses, the value of 7, for the mixture varied 
and monotoni with composition, and 
we do not find any difficulty in accepting this estpnate 
as being at least nearly correct. (There is no direct 
relation between the phenomena of glass trans- 
formation and crystallization, and no reason to 
doubt the reality of T, for & substance because it 
cannot easily be obtained as a glass.) Our own esti- 
mate (—147° O.) from the first experiments with 
porous copper is lower, as would be expected if the 
water contained impurities, in thamselves not 
formers., It seems reasonable to assume that Tg for 
uo ded LE e Main A Vio Mod. 
ater and Mechanism of Viscous Flow. 
The Epic sies of T', leads to certain conclusions 
of interest. It is a quite eral obeervation*'!* for 
all a that the viscosity at T, is of the order 
10? poses. This enables us to locate another part 
ture curve for water, as 


presents values obtained!* in the range 

— 10? to 800° O., and the broken line is an extrapolation 
drawn to meet the value corresponding to 10 poises 
at Ty=—150° C. The slope of this curve is usually 
as an ‘activation energy’, and it will be seen 

that its value, which increases from about 1:5 to 
5 koal./gm. mol. over the temperature-range covered 
by the experiments, must continue to increase very 
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considerably as the temperature falls further. We 
estimate ita value at Tg as greater than 16 keaL/gm. 
mol. (& minimum obtained by a linear extra- 
polation between 0° C. and T); it will be noted 
that this is considerably ter than the latent heat 
of evaporation (8.7 keal./gm. mol. at 100° C.). 

It is well kmown™™ (see also table) that the 
activation energy for viscous flów, Ew, 18 large 
and increases continuously with fallmg temperature 
for liquids which are able to form glasses. These 
liquids are characterized by low oo-ordination and 
markedly ‘structural’ nature and owe their coherence 
to strongly directed bonds such as the ‘hydrogen 
bond’ (in water, aloohols, eto.) or the ionic-hamopolar 
Si-O bond (m ailica). As shown by A. G. Ward”, 
the increase of Tyme, with falling temperature 
implies an increase in structural character—a change 
actually observed by Bernal and Fowler"? in X-ray 
studies on water. 

Values of Evi». greater. than the latent heat of 
evaporation (Lyap.) do not appear to have been 
reported previously, on account of the difficulty of 
Toeasuring Eyi. for low-tem ture glasses and 
Lyap. for high-temperature g . Fortunately, 
however, the viscomties of three alcohols have been 
measured nearly to Ty", and in the accompanying” 
table we list our own estimate, made from the 
published graphs, for Eyiso, at T', for these liquids, 
together with values of Lyap. and some other data of 
"interest. 

It wil be seen that in n-propyl alcohol, tso-butyl 
alcohol and glycerol, as in water, Eye, can greatly 
exceed Lrep. at low iem tures (the variation in 

with temperature is relatively small and does 
not affect the argument). This supporta the sugges- 
tion of various guthorsi!$3^1^*" that the flow process 
in these liquide involves the breaking of strongly 
directed bonds rather than the movement of mole- 
cules. (In ‘normal’ liquids such as the metals, ‘rare 
gases’, non-polar organio substances and ionic salta, 
Ew. is always much smaller than Lvap—usually 
about 1/3-1/4 of ita value, or 1/8-1/25 im metals.) 
In the case of silica, Eyrie. at T, 18 about the 
energy of the only type of bond present, X,» Bi-O 
bond (~80 EN gm. mol), and for water and theeo 
alcohols it 18 times greater than the of 
the hydrogen bond from hydroxyl groups (6-8 koal./ 
gm. mol.) which is assumed to be responsible for their 
cohegmion!'-?!, In glucose, which has a complicated 
molecule containing five hydroxyl groups, the value 
of Hyteo, 18 remarkably high. 

Conclusion and Summary 

In spite of the great difficulty of producing 
completely vitreous pure water, there is evidence that 
under favourable conditions water forms a glass, with 
the transformation ne pe T, lying between 
— 1560? and — 125° C. main impheation of this 
conclusion is that the increase in structural character 
of water with falling temperature, already detectable 
above 0? O., must continue to & very marked extent 
as the temperature is lowered still further. As in 
other liquids containing directed bonds, the value of 
activation energy for viscous flow can exceed the heat 
of evaporation and the strength of & single bond by 
a large factor. 

An unexpected result is that specimens of glassy 
water containing varying proportions of crystalline 
ice complete their crystallization (apparently into 
ice I) preoipitately when the temperature is raised 
to —129° C. 
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FACTORS INFLUENCING CHANGE 
IN HUMAN BEHAVIOUR 


FULL morning’s session at the recent Belfast 

meeting of the British Association was devoted . 
to the problems of ‘Resistance to Change", more 
especially resistance to the application of well-founded 
scientific knowledge in industry and agriculture. In 
the first half of the morning some of the more general 
questions were discussed. by Section J (Psychology) ; 
in the second part of the proceedings, this Section , 
joined with Section M (Agriculture) in a symposium 
on resistance to change in farming. Most of the 
speakers were more perticularly concerned with the 
problems encountered by research, educational and 

Opening the general subject, Prof. C. A. Mao« 

(Birkbeck College, London) developed the thesis thas 
much of what is called ‘realstance to change’ is, in 
fact, failure in the proces of communication. The 
sources of failure are not entirely at the receiving 
end; some are in the process of transmission. 
Quoting Prof. Georges Friedmann’s observation that 
“there been:no technological revolution in moet - 
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of th | profeamons ", Prof. Alace went on to explore 
the p ta of such & revolution in the educational 
and advisory services. This revolution is coming, he 
said, | ugh the use, not of precision machines. 
but of precision techniques. He cited the B.B.C. 
“Audience Research”, a recent report on ‘“Foreman- 
ship Training” by A. J. Flook, and a study of "Human 
Relations Training” by P. Castle, of the National 
Institute of Industrial Psychology. The essential 
features of these new techniques of ‘precision 
education’ are threefold : the communication, instead 
of bemg diffused, is directed to a selected target 
audience ; it is adapted in content and form to actual 
noeds'empincally ascertained ; and by suitable 'feed- 
back’; devices the impact of the communication 1s 
‘accurately assessed. As the word ‘broadcasting’ has 
come to be almost & synonym for ‘mass communica- 
tion’, broadcasting the thing is "becoming a technique 
for focusing a beam of specific mtelligence upon a 
particular public with particular ends in view”. The 
uuportance of these developments lies in the generality 
of the principles involved. These principles apply to 
every form of communication from the poster as 
simple as ‘Mind how you go" to the whole curriculum 
of studies for a B.Sc. degree. They apply to every 
seal advisory service. Advisory services are 
essentially concerned with combating resistance to 
change; but sometimes they themselves are resistant 
to suggestions for change in the methods they employ. 
They, themselves need to be serviced by advisory 
research in their problems of communication. 
Palamg reference was made in the opening paper 
to certain critical phases 1n the life of an individual 
at which vanations occur in his “coefficient of 
resistance to change", and one of these phases was 
the ject of the second paper, in which Miss M. 
Woodward (Bedford College, London) reported 
evidence of “changes in social participation followmg 
the birth of a child”. In the respects considered, this is 
& more important event than that of marriage. A 
survey was made of the membership of societies, the 
informal relations with friends and working associates, 
and the leisure pursuits and the interests of 186 women 
attending & olinio in & dormitory area of London. 
Imp ve facts were adduced regarding the general 
decréase in a mother's social activity outside the imme- 
diste family circle after childbirth. The consequent 
of isolation and increased dependence on the 
husband for the satisfaction of social needs may, it 
was suggested, place a serious strain upon marital 
relations. ‘The findings in this survey acquired 
additional significance m the context of the sym- 
posium. Later speakers were to stress the importance 
for the diffusion of change of social participation in 
the life of a group larger than the immediate family 
circle, and Miss Woodward's observations may con- 
tribute to the explanation of the characteristically 
conservative influence of family hfe as such. 
the second half of the morning's seesion, Mr. 
J. M. Mogey (director of the Oxford Pilot Sooial 
Burvey) introduced the discussion of resistance to 
Series in agriculture by a historical and anthropo- 
logical analysis of factors affecting rate of change in 
the agriculture of Northern Ireland. Owing to 
physical and historical conditions, Northern Ireland 
18 & country of small-scale farming, and one in which 
the; bamo social unit is the farming family. These 


units have in part been info y organized in 
clus of from ten to twelve farms co-operating on 
the' basis of ties of kinship and proximity. New ideas 


and| techniques filtered through to the ordinary 
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farmer only in so far as they fell within the economic 
potential of the single small farm. In tho face ol 
resistance arising from a tradition of informal 
co-operation, government action in wage control and 
the promotion of marketing schemes has had only a 
limited effect. The resistance to official action has 
been greatest in respect of agricultural education. 
There has been a failure to work through the informal 
groups of the countryside. The conclusion was drawn 
that in & community of small owner-occupicrs 
improvements in farm techniques must be demon- 
strated by equals. A raising of the level of skill can 
be expected only through local experiments on tho 
basis of a complete farm. A few successful farms 
assisted by an advisory service scattered over tho 
countryside and open to visita from neighbours, with 
the farmer himself explaining the methods employed, 
would arouse interest and create a dosire for morc 
instruction. 

Prof. R. Rae (director of the National Agricultural 
Advisory Services) followed with a discussion of 
the farmer's attitude to technical advances. He 
placed high among the factors that influonce tho 
farmer’s attitude the prospect of reasonable profit 
from the business of farming. The success of an 
advisory service depends on the general standard of 
education of the farmers, and on the introduction of 
agricultural science to young men ın the formative 
period of their lives. He, too, stressed the importanco 
of nnd new methods on farms open to 
- visite from neighbours. He thought that there is no 
seotion of the community more receptive to now 
ideas than the top-grade farmer. In the lowest grade 
little can be done. In this group there are too many 
who suffer from the combination of two disabilities 
old age and lack of experience. It is the middle 
group, the majority, that offers the greatest promise 
to the advisory services. Farming is essentially a 
complicated business, and the farmer must bo & 
business man able to organize labour, and so some- 
thing of & psychologist. In addition, he must be 
something of an engineer and an economist and must 
also be a craftaman; and it is an advantage for lum 
to have some understanding of agricultural science. 
It is thia complexity of requirements which 
constitutes the reason for the existence of advisory 
services. 

The session concluded with a paper by Dr. Roland 
Harper (University of Leeds) on psychological aspects 
of the apphoation of new knowledge and techniques 
in agriculture. Dr. Harper was concerned with the 
problems arising in passing scientific knowledgo "down 
the line" from the research laboratory to tho farm. 
The expression brought out the close analogy botween 
the problems of an advisory service and those of the 
management consultant in promoting communication 
from higher management to the worker at the bench. 
It 18 mainly the psychological factors, Dr. Harper 
suggested, which prevent the established results of 
agricultural research from being applied with 
expedition. He proceeded to review some of the 
more relevant psychological studies—Lewin’s investi- 
gation of factors influencing food habits, Ryan and 
Grose’s study of the diffusion of seed corn in Iowa, 
and Wilkening' s ‘‘socio-psychological approach to the 
study of the acceptance of innovations in farming". 
Expanding the survey, Dr. Harper elucidated some 
of the general psychological concepts relevant to the 
problem—motivation and attitudes, social partici- 
pation and the cognitive aspects of communication. 
He concluded with some practical suggestions. His 
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analysis reinforced the arguments of previous 
speakers for operating through informal groups. 
Much more, he thought, could be done through the 
guided discussion group. Special emphasis should be 
placed on means for assessing the success or failure 
of the methods used by advisory services. He 
advocated co-operative research in Great Britam 
similar to that which he had cited from the United 
States. He that greater attention should 
be paid to the attitudes of farmers towards new 
procedures, and very special attention given to their 
“uninhibited reactions to our present advisory 
services”. * 
Contributions to the discusmon from the floor were, 
vory vory appropriately, in the form of such uninhibited 
the practical farmers themselves. They 

reinforced what Dr. Harper and others had said 
regarding the importance of understanding the needs 
of those for whom advisory services are provided. It 
seemed clearly to that scientific advice 
administered neat is apt to be ineffective. The 
scientific advisory offioer needs to be not only a man 
of science but also something of a management 
consultant, competent to advise the farmer in costing 


the lures suggested, and able to assist him in 
adapting general principles to tho ial aircum- 
stanoes and the particular eoonomy of is farm. This 


conclusion was in close accordance with an see 
expressed in æ conference on farm 

organized by the British Tnstitate of Management 
earlier in the year. A combined scientiflc and manage- 
ment advisory service is what is most needed. Such 
& service ig of ial importance for the small 
farmers who com the vast majority of those for 
whom these services are provided. 

There would appear, too, to be a substantial body 
of opinion which favours more detailed and intensive 
advisory services to a smaller number of farms in 
preference to & wider service spread more thinly. If 
it is indeed true that farmers learn more readily fram 
practical demonstrations of successful farming than 
from the ken or written word, a well-distributed 
selection of farms serviced in detail might be more 
effective than more diffused methods. It is agreed, 
however, that, whether focused or diffused, advice 
must be followed up by inquiries whether the advice 
has been acted on: If not, why not; and if so, with 
what effect ? Follow-up provides the ‘knowledge of 
resulta’, the ‘feed back’, upon which success depends ; 
and to make this & routine procedure may be more 
useful and leas expensive than the organization of 
special attitude and opinion surveys of consumers’ 
needs and reactions. 

It is of interest to note that, although the sym- 
. posium was especially concerned with advisory 
services to the farmer, the policies and principles 
discussed were of universal application. Regulations 
continue to multiply, but in all modern civilized 
societies there is & greater proportionate increase in 
the use of methods based on advice and persuasion. 
Advisory services are developing for agriculture, for 
buildmg and most of the manufacturing industries, 
and the ordinary citizen has an immense variety of 
advisory services concerned with his health, his 
education, his vocational needs, his civil rights and 
responsibilities. In all these advisory services there 
is & need for better understanding of the sources of 


. friction and resistance in. the channels of communi- 


cation from the laboratory or the fleld station to 
those who have to turn the resulta of scientific 
research to practical account. 
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This was tho first jomt meeting of the Agriculture 
and Psychology Sections in the history of the British 
Association; but with the continued expension of. 
research and advisory services, it may well be the" 
precursor of many symposia on the psychologival 
aspects of the technique of applying the methods and 
resulta of science to human affairs. 


Lg” 


BIOLOGICALLY SIGNIFICANT | 
MACROMOLECULES 


MEETING of Section B (Chemistry) of the 

British Association took place in Belfast on’: 

Septamber 9 before a audience under the 

of Prof. M. Stacey (professor of organio' 

and biological in the University of Bir- 

mingham), the subjeot being “Biologically Significant 
Macromolecules’. 


Prof. Stacey spoke on “Polysaccharides of Medical" 


Importance”. In the normal functioning of the anrmal | 
body the synthesis of macromolecules and their sub- ` 
sequent breakdown is of obvious i oe. Continu- 
ous biological polymerization 
are essential in growth and provide .& 
fascinating study cepecially in tha polysaccharide 
field. It is perhaps not surprising that the medical 
applications of complex carbohydrates are becoming 
of increasing importance. 

A good deal is now known regarding 
immunologically specific bacterial polysaccharides, 
especially in the Salmonella and Pneumooooous, | 
groups. In the sies i. the polysaccharides | 
occur mainly on the surface of the bacterial cell asa 
capsule from which they may pass into solution in 
the growth medium of the organism. When they 


depolymerization ' 


1 


penetrate into the animal body, they stimulate the : 


roduction of immune proteins, and tn vitro in very 
dilution they give rise to a speciflo precipitate, 


high 


on reaction with homologous immune serum. There : 


are more than fifty of these specifo polysaccharides, . 


each a different ohemical structure, 
though their physical properties may be similar. 
A special characteristic is that many of them 
poeseas hexosamines and hexuronic acids, rn additian 
to hexoses, as constituent building-units. During 
recent years, Prof. M. Heidelberger and his colleagues 
in and United States have shown that the pneumo: 
a P ae free from protein will im. 
uman beings against infection, and a mixture 
of Ptaa may be used as a prophylaotio | 
v&ocine pneumonia. The protection will last ` 
up to twelve months, and in large communities the - 
incidence of many types of pneumonia can, E 
leesened. 

Vaccines against typhoid, dysentery and cholera, 
eto., mainly owe their imm ieg to: the” 
presence of & complex carbohydrate residue which, 
contains and galactose and which is, 
conjugated to Ee and amino-acids. : 

Seven distinct polysaccharides have been obtained, 
from thé mycobacterium which causea tuberculosis ' 


in humans, and their specific serological: reactions | 
ao Dong Pome When freed from protein, they .' 


adds pear to give rise to any immunity. When; 
ides having molecular ta of the. 


SAO renion ero Traded br asd oc enxymea,". 
they oan often be injected into animals withour.: 


setting up any immunity in the host. They may, . 
à C 
p 
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however, cause skin reactions ın sensitive individuals. 
and. some forms of allergy can be traced to distinct 
chemical structures or even groupings, though protein 
constituents or nucleoproteins are more likely to be 
incriminated in such cases. 

Tke bacterial polysaccharide dextran has been 
degraded by & variety of means, and a fraction having 
& molecular weight not greater than a hundred 
thousand has been used successfully as a blood 
plasma substitute. It is bemg used extensively, 
particularly in Britain and Sweden, in conjunction 
with natural plasma against shock, burns and losa of 
blood. The polysaccharide is composed entirely of 
glucose units, and it is completely metabolized ın the 
body within a few days. 

Another valuable dextran product is the sulphate 
mada from a fraction having a molecular weight of 
about twenty thousand, This is essentially non-toxic, 
and iit preventa the coagulation of blood and is likely 
to become valuable in post-operative work and in 
thrombosis. It has an action like heparin, the natural 
anticoagulant. Blood-group substances present in 
the 'red cells and tissues of individuals of groups A, 
B ot O, eto., are mainly of a polysaccharide nature. 
Ther study by chemical means will give valuable 
information on inheritance characters. 

Body ‘building’ constituents, such as bone, cartilage, 
tendons and joint fluids, are polysaccharides containing 
hexuronie acids, &mino-sugars, sulphate and acetyl 
residues. They can be depolymerized by enzymes 
such as hyaluronidase, lysozyme, eto., and the state 
of Holymerization appears to be important in certain 
rheumatic conditions, The enzymes may be under 
the|control of cortisone or the adrenocorticotropic 
hormone, and it 18 of great importance to make 
structural studies in the group. 

The biosynthesis of one macromolecule may 
depress that of another type in ita immediate vicinity. 
There is some evidence that certain bacterial poly- 
saccharides will suppress the formation of the nuoleo- 
proteins in some tumours, and efforts have been 
made for some years by Dr. M. J. Shear and his 
colleagues in the United States to apply thus in the 
attempted cure of some forms of cancer. In & some- 
what sunilar way microbial and other polysaccharides 
may cause the slowing-down or may suppress the 
growth of viruses such as the influenza virus. Physical 
factors come into play, and efforts are being made to 
investigate virus multiplication and inhibition along 
there lines. 

Dr. B. E. Conway (Chester Beatty Institute, 
London) then gave an account of the ‘Physical 
Chemistry of Deoxyribonucleio Aoid". The probable 
importance of deoxyribonucleic acid conjugated with 
basio proteins to form the chromosomal nucleo- 


proteins and in the process of cell division was. 


stressed, and the action of ionizing radiations and 


ipe uri substances Buch as the ‘nitrogen 
m ' on dividing cells was briefly indicated. 
Attention was direoted to the great amount of 
information to be gamed by studying the effects of 
these agents on isolated deoxypentoeenuoleic acid. 
However, prior to investigations of this type it is 
necessary to have some information concerning the 
physical condition of nucleic acid solutions. Dr. 
Corw&y briefly reviewed experimental studies by 
various workers in which the ultracentrifugal, dif- 
fusion, viscosity, streaming birefringence and light 
tering behaviours were observed. These experi- 
ments led to a picture of nucleic acid solutions as 
Eo deg of & dispersion of highly elongated, fairly 
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rigid particles, between which there is considerable 
electrostatic and/or van der Waals’ interaction. The 
marked effect of simple uni-univalent salts on the 
viscosity of the nucleic acid, together with the 
observation of Signer and Schwander that the 
orientation of the nucleic acid partioles in streaming 
birefringence experiments is independent of sodium 
chloride concentration in the solution, emphasizes 
the apparent importance of electrostatic interactions 
between particles in nucleic acid and its solutions. In 
addition to these effecta with smnple salts, the 
addition of hydrogen-bond competing agents (or 
‘denaturing agents’), such as urea or phenol, to the 
nuoleio acid solutions produces an irreversible effect 
in, which it appears that the nuoleic acid, although 
unchanged in molecular weight by theso agents, 
becomes more compact by & loosening of intra- 
molecular hydrogen bonds which appear to stiffen 
the extended rod-like structure. 

Both radiomimetic agents, for 
nitrogen mustard 


example, the 


CH,.CH,Cl 


CH NC ; 
CH,CH,Cl 


and X-rays have an apparent depolymerizing effect 
on nucleic acid. However, the chemical effects of 
these two t of agents are very different, and only 
the phy E of viscosity and molecular 
weight are similar. In the case of the nitrogen 
mustard, direct alkylation of the nucleic acid alters 
the molecule to a more compact form. At the same 
time and afterwards, further fission of the nucleic 
acid chain occurs giving fragments of lower molecular 
weight. The chemistry of these processes waa briefly 
discussed. In the case of the action of X-rays on 
aqueous solutions of nucleic acid, the reactive agents 
are the hydroxyl, hydrogen and hydroxylonium free 
radicals, the latter being formed only in oxygenated 
solutions. The chemical action of hydroxyl radicals 
on nucleic acid and simpler analogues was described. 
There is & wide variety of reactions which can be 
brought about by these hydroxyl radicals interacting 
with nucleic acid. The effecta of X-irradiation of 
nucleo acid in oxygen are of particular interest, for 
here degradation continues long after cessation of tho 
irradiation. The importance of hydrogen peroxido 
formed during the irradiation under these conditions 
was discussed, and the possible relation of the 
increased radiosensitivity of organisms in the presence 
of oxygen was pointed out. Dr. Conway's talk was 
beautifully illustrated by slides showing stages of ccll 
division. 

In the final paper, Dr. G. A. Gilbert (University of 
Birmingham) spoke of the work in the Birmingham 
laboratories and elsewhere on ‘Enzymes for Building 
Natural and Synthetio Starch’. He said that natural 
starch contains two distinct kinds of polymer—a long 
straight-chain polymer (two hundred unite) termed 
‘amylose’, and a highly remifled polymer termed 
‘amylopectin’. Amylose tends to come out of solution 
in hot water in the form of & granular powder (retro- 
gradation), whereas amylopectin forms & thick gel. 
Tough fibres resembling cellulose can be made from 
amylose. It gives a blue-coloured complex with 
10dine, the molecules and ions of which may flt inside 
a helix-type of chain structure. Amylopectin gives a 
reddish colour with iodine, and the amylose content 
of & starch may be measured by the ‘blue value’ of 
the iodine complex measured spectrophotometrically. 
Separation of amylose from a starch paste may be 
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achieved by the addition of a variety of reagents, 
including thymol, paraffins, aluminium phosphate, 
etc. 

Amylose may be synthesized by the action of an 
enzyme (Hanes’s pc yas be or P-enryme) acting 
upon glucose-l-phosphate under appropriate con- 
ditions. The phosphorylase may be extracted readily 
from potato juice and obtained in a highly purifled 
form. The synthesis using purified materials will not 
begm until & ‘primer’ consisting of several glucose 
unite with the starch-type pattern is added. The 
synthesis starts from the non-reducing chain ends, 
and the glucose units are joined by 1 : 4 a-glyoosidic 
linkages. Amylose may be converted into amylo- 
pectin by & second ‘branching’ enzyme termed 
Q-enzyme which has been obtained in Birmingham 
in a orystalline condition. The branching may involve 
1: 6-lmkages which are now termed 'oross' linkages. 
The synthesis of the starch componenta by these 
enzymes, alone and in admixture in varying pro- 
portions, ake & valuable means of studying an 
important biological synthesis. The depolymerization 
of starch components can be studied by means of the 
‘amylase’ enzymes, which have some commercial 
importance. There is & good deal of overlap in the 
mode of action of starch-syn ing and -depoly- 
merizing enzymes obtained from microbial, protozoal, 
plant and animal tissues. 

The meeting concluded with a lively discussion. 


OBITUARIES 


Prof. C, B. Fawcett 


. Pror. CO. B. Faworrr, who held the chair of 
geography at University College, London, for twenty- 
one yeers until his retirement in 1949, died on 
£ ber 21 at the age of sixty-nine. 

graduate of University College, Nottingham, he 
later studied under Herberteon at Oxford before 
becoming lecturer in geography at University College, 

Southampton, in 1014. He moved in 1919 to the 

University of Leeds, where he was in charge of the 

young Department of Geography until he was 

appointed in 1928 to su Prof. L. W. Lyde in 
London. 

Fawoett was & leading member of the group of 
pupils of Mackinder and Herberteon who pioneered 
the modern develo t of honours schools of 
geography in British universities, and he was for 
many years prominent in the counsels of the Geo- 
graphical Association, Section E (Geography) of the 
British Association, and the Institute of British 
Geographers, of which he was one of the founders 

' and an early president. 

A faith in the easential reasonsbleness of his fellow 
men, as well as his own rationalism, ted all 
his work, and were revealed, for example, in his 
interest in the development of an auxiliary world 
language and calendar reform. They found particular 
expression in “The Bases of a World Common- 
wealth", published in the darkest period of the 
Second World War. His emphasis upon the unity of 
the Atlantio community combined with his personal 
qualities to make him & ready and welcome visitor 
to New England. Having already been visiting 
professor at Clark University, Worcester, Mas., m 
1931 and again in 1947, he returned there for two 
years after retiring from the char at Unrversrty 
College, London. 
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It is perhaps too soon to attempt an assessment of 
his contribution to the development of geographical 
thought; but the significance of his early work, ‘“The 
Provinces of England" (1919), in the history of the 
regional concept is already evident. That it should 
have been specifically written to point a reasonable 
basis for devolution of government and reform df 
administrative areas was typical of his essentially 
practical outlook. Geography claimed his absorbing 
interest not-for ita own sake, but also as a socal 
science which in ite application to social and political 
problems could increase the gum of human happiness. 
To the studies of population problems and political 
geography, which increasingly engaged his attention, 
he brought an insistence upon appreciating the 
realities of hard facta. His own command of facta was 
an unfailng source of wonder to his studente, who 
wil remember the enoyclopsedio knowledge on all 
manner of topics which illumined or diverted his 
lectures, a8 they will hia unfailmg kindhneses and 
outstanding fairmindedness. A. B. SKATES l 
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Prof. Alkitu Tanakadate 


Femmps and acquaintances of Prof. Aikitu 
Tanakadate will learn with regret of his death on 
May 21 in Tokyo, after a long and active life of 
ninety-five years. 

He was born ın 1856 at Fukuoka town 1n the present 
Iwate Prefecture, Japan. Entering the University of 
Tokyo in 1878, he studied physics under J. A. Ewing 
and T. O. Mendenhall, and afterwards under O. G 
Knott, who were at that time visiting teachers of 
the Univermty. His interest was particularly directed 
towards geophysical phenomena, and soon after 
graduation he started gravimetrio and magnetio 
surveys over Japan, which had not been explored 
scientifically by that time. “A Magnetio Survey of 
Japan”, which was written by him with admirable 
thoroughness and completeness and was published in 
1904, is universally known as a monumental work of 
this kind. In 1888 he went to Glasgow, where ho 
studied physics as a pupil of Bir William Thomson 
(Lord Kelvin). He returned to Japan in 1891 and in 


- that year was appointed a professor in the University 


of Tokyo, & post which he held until 1917. i 
Prof. Tanakadate was the oldest member of m 
Japan Academy of Science, an emeritus profeesor o 
the University of Tokyo, the first recipient of th 
Order of Cultural Merit, sometime vice-president of 
the National Research Council of Japan, and a mem- 
ber of the House of Pears. He also held important 
positions in many learned societies. For more than 
seventy years of his career as & scientist he literally; 
devoted himself to initiating and promoting natural 
soiences in Japan. His activity covered flelds in a 
wide range of subjeote—to mention a few, geodesy, 
variation of latitude, seismology, terrestrial mag- 
netism and aeronautics. Japan urgently needed such 
a pioneer as Prof. Tanakadate, particularly towards, , 
the end of the nineteenth century, after the Meiji, 
Restoration of 1868, which brought to an end the 
three hundred years of Shogunate feudalism. Hisl 
love of science as well as of his native country seams: 
to have been the primary motive which drove him 
to this honourable duty. This does not mean that 
he was & man of narrow-sighted nationalism. On the 
contrary, he is known as a strong advocate of inter- 
national fmendship and co-operation. He travelled! 
abroad no lees than twenty-three times and attended| 
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' l | 
a nuinber of soientiflo assemblies and presided at 


‘of them. He was the first preaident of the 
‘In tional Association of Terrestrial Magnetiam 
and 


herio Electricity. O. E. Guillaume, of 
oe, is said to have one day announced with 
z seriousness that the second moon was newly 
bo his explanation to rather puzzled hearers was 
L “Tt is Prof. Tanakadate. He makes a revolution 
d the world every year”. 
f. Yanakadate was liked by everybody who had 
pportunity of becoming acquainted with him, 
room for his love of science as well 
as fer his logical and brilliant way of thinking, inter- 
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Ramsay and.University College, London 







ber:4, p. 564) to the appeal for funds which has 
.m&de on the oocasion of the centenary of the 
of |Sir William Ramsay. The appeal was well 
‘truly launched at & Ramsay Memorial Dinner 
at University College, London, on October 15, 


ory of Bir i Ramsay". He took as his 
the importance of fundamental research and 
i oe for industrial progress, quoting from 
experienoe of recent work go on in State 
Pines institutions, and using Bir ilian Ramsay’s 
i very of the rare gases as an example of the 
old and unsuspected uses which may be made 
everyday life and industry of the results of funda- 
m E The reply to the toast was made 
by; B. Ifor Evans, provost of University College, 
f outlined the purpose of the appeal, and stated 
3 £57,000 has y been promised towards the 
/),000 which it is hoped to raise. During the dinner, 
‘a8 announced that Lady Tidy (a daughter of Sir 
William Ramsay) and Prof. Morris Travera—both of 
with other associates of Ramsay, were present 
decided to present to the College the collection 
pers and other materials which 
s acoum ing over & long 
1od.' Incidentally, it may be added that Prof. 
| has: prepared a fascinating account of 
y's life and work which has been issued by 
College in connexion with the centenary appeal. 
appeal is being issued jointly by the University 
ege' Committee and the Ramsay Memorial 
owahips Trustees. After Ramsay’s death in 1910, 
were raised by public subscription and were 
oted partly to building a chemical engineering 
oratory in the College and partly for the endow- 
+ of Ramsay Memorial General Fellowships to 
le advanced students of chemistry from any part 
e world to carry out research at any approved 
in the Unrted Kingdom. Fellows from overseas 
supported by funds raised in the country of their 
origin, . and in this way Canada, Denmark, France, 
Poco] Holland, Italy, Japan, Norway, Spain, 
weden, Switzerland and the United States have sent 
gti shed young students to Great Britain. Funds 
wcribed in Britain were mainly devoted to British 
enta, and the capital fund available for that 








ie 
















ard fof one fellowship of two- tenure every 
ear. It is therefore proposed to devote £25,000 from 
£100,000 which the appeal is hoped to produce 
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mixed occasionally with & good sense of humour. 
Many old friends all over the world will honour his 
memory. Cuur TsuBol 


Wa regret to announce the following deaths : 


Dr. W. E. Gye, F.R.S., lately director of the 
Imperial Cancer Research Fund, on October 15, aged 
sixty-eight. — 

Sir Frederick Keeble, C.B.E., F.R.S.. formerly 
Sheradian profeesor of botany in the University of 
Oxford, on October 19, aged eighty-two. 
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to augment the Fellowship Trust General Fund, so 
that the normal number of British fellowships may 
be restored. With the remaining £75,000 it is hoped 
to make a substantial addition to the laboratory 
accommodation at University College and to provide 
additional equipment. When Ramsey went to the 
Coen, the facilities for research were meagre. By 
nal exertions he supplemented what was 
alere te him in the College, until he led a famous 
echool of research. He would surely have approved 
the purpose of this oentenary-appeal to industry and 
others to augment the resources of the College, ao 
badly damaged during the Second World War, and 
to provide more funds for the maintenance of that 
world-fellowahip of distinguished chemists who aro 
proud to acknowledge their aasociation with the 
Ramsay Memorial Trust. 
The Royal Sanitary Institute : 
Robinson 


AT a luncheon given in his honour on October 14, 
Dr. J. W. Dudley Robinson, who will be retiring at 
the end of this year, was presented with an insoribed 
silver rose-bowl and & cheque on behalf of the Fellows, 
Members and Associates of the Royal Sanitary 
Institute as & token of their appreciation of his valued 
service as secretary of the Institute since 1928. Dr. 
Robinson has also been secretary of the Royal 
Sanitary Institute and Sanitary rg Examin- 
&tion Joint Board sinoe 1928 and of the National 
Nursery Examination Board since ita formation in 
1945. Since he went to the Institute from the 
secre of the Institution of Municipal Engin- 
eers, he has responsible for much of the former's 
successful development. In addition to organizing 
the annual health congresses of the Royal Sanitary 
Institute, whioh are attended by upwards of two 
thousand delegates, he has also arranged & number 
of special oo ces, notably on the Midwives Act 
in 1036, and on the administration of the Milk 
(Special Designations) Order in the same year. 
During his service with the Royal Sanitary Institute, 
Dr. Robinson has been responsible for its examination 
system under which some sixty-eight thousand 
candidates have been examined. In the same period, 
the membership of the Institute has increased from 
4,700 to well over 9,500. In 1950 he was appointod 
an officer of the Ordre de la Santé Publique by the 
President of the French Republic. 


New*Fellowshlps In Microblological Blochemistry 
at Oxford 


THe University of Oxford haa been able to establish 
three research fellowships in microbiological bio- 


Dr. J. W. Dudley 
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chemistry in the Department of BiocHemustry, owing 
to the generosity of Arthur Guinness, Son and Co., 
Ltd., who have offered to pay the University £2.500 
& year for seven years for this purpose. The Guinness 
Research Fellows must be British subjects who are 
graduates of a university and who have had er- 
perience in research. They will be appointed by the 
Board of the Faculty of Biological Sciences in the 
University of Oxford, on the recommendation of the 
Whitley proteser of biochemistry snd the reader of 
microbiology in the Department of Biochemistry. 
It is anticipated that Fellows will hold their appoint- 
ments for three years, receive a salary between £600 
and £800 a year and carry out fundamental research 
in the fleld of the biochemistry of micro-organisms. 


Centenary of the Royal Photographic Soclety 

THE Royal Photographio Society of Great Britain 
will be celebrating its centenary next year and will 
hold an international conference on the science and 
applications of photography ın London during 
Beptember 19-25, 1953. The conference will cover 
many aspects of the science, technique and applica- 
tions of photography and will be divided into five 
sections dealing with the following topics: photo- 
graphio sacience—including the theory of the latent 
im&ge and development, sensitization, sensitometry, 
resolving power, granulanty and the properties of 
photographic materials ; cinematography and colour 
photography ; technique and applications of photo- 
graphy—includmg industrial radiography, photo- 
Iicrography, spectroscopy, serial photography, 
photogrammetry, high-speed photography, nuclear 
track recording, and other physical, chamical and 
biological applications, aa well as photocopying and 
"photographio REM: processes and manipulations ; 
photomechanical processes ; history, literature—in- 
cluding abstracting and documentation—and training 
in photography. All persona taking an interest m 
photography or ita applications are invited to 
attend the conference, and to submit papers for 
discussion. Titles and indications of the scope of such 
papers should be submitted before February 1, 1953, 
and the full paper before May 1, 1953 ; it is intended 
to publish the papers in full before the conference. 
All communications regarding the conference should 
be addreased to the Honorary Secretary, R.P.8. 
Centenary Conference, 16 Princes Gate, London, 
8.W.7. 


Isotope School at Harwell: Course of Instruction 


Snvon the opening in April 1951 of the Ministry of 
Supply's Isotope School at Harwell, a steady suc- 
cession of courses has been held there m the technique 
of handling and using radioactive wotopes. So far, 
a hundred and fifty scientiflo workers, medical men 


and ineers have passed through the school, 
Bec di cee quem being from Great Britain, and 
of the remainder one-third being from South Africa, 
India and Australia and the other two-thirds from 

countries. The studenta come in nearly 
equal numbers from flve main groups: univeraities, 
technical collages and research institutions; indus- 
trial research laboratories; industry; medical 
centres; and the Department of Boientifle and 
Industrial Research and government departments. 
Nearly two-thirds of the total have been chemists 
and biochamiste, and the remainder have been ‘made 
up of engineers, physicists and medicel men in 
roughly equal proportions. During the sixteen months 
of ita existence the School has continually developed 
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and attem to have in its laboratories equipment 
which is a of the very latest developments all 
over the world. To house the additional equipment 
the School was moved from its original quarters, & 
converted wooden hut, and has, since January of this 
year, been installed in a permanent brick buildmg | 
where there are now ample facilities for carrying out 
all the physical and chemical manipulations required 
when working with radioisotopes. The courses last 
for four weeks, and in that time, by means of lectures 
and especially by working in the laboratory, & sound 
grounding in the principles of working with radio- 
active materials is given ; the training is intended to 
be of a fundamental nature and does not deal with 
the very techniques which have been 
developed for application in industry and medicine: 
The next courses in the School will begin in January 
1953, and applications for admismon and further 
information can be obtained from Dr. J. E. Johnston, 
Isotope School, A.E.R.E., Harwell. 


Revival of Japanese Botany 


EvIDENCE that the vigorous interest in botanical 
- science that was & feature of wren Tepes tence 
itself is shown by the publication of "An Address. 
Book of Japanese Botanista’ (1951), edited by the 
National Committee of Botany, and published by the 
Science Council of Japan, Tokyo (no detailed addrees 
given). Some 350 names are given, with ages, 
addreeses, qualifloations, interests and publications,’ 
and the object is “to recover and further promote 
our scientific friendship with foreign botensta and 
relevant societieg". 
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‘New Photoelectric Absorptiometer 


Tan firm of Hilger and Watts, Ltd. (48 Addington 
Square, London, 8.E.5), has recently started to : 
m a new photoelectric absorptiometer to be 

own as the ‘New Biochem Absorptiometer’. It is; 
a compact direct-reading instrument of the mngle-cell 
type designed for routine use in the laboratory. The! 
controls comprise an on-off switch, a light control for, 
setting the full scale reading, a shutter for the photo- 
cell, and a filter selector drum. The latter contains 
eight spectrum filtera of narrow band-width. The 
photocell is connected to a sensitive reflecting, 
galvanometer the white opaque screen of which 
enables readings to be taken more easily than with 
the usual semi-transparent type. Flat-sided cells or! 
special test-tubea can be used, the mount for the! 
latter being optically compensated for the refractive 
index of the solution. „Spilt solutions merely drop. 
through to the work bench ; also the cell mounts are 
made of polythene. The instrument is either battery- 
or mains-operated with built-in eee 
transformer. 


Inter-Library Microfilm Catalogue of the Sclentific 

Librarles In Israel 

A BI-LINGUAL guide (in English and Hebrew) to 
the Inter-Library Microfilm Catal of the Scientific 
Libraries (Natural and Appliéd Sciences) in Israel 
bas been issued by the Research Oouncil of Israel, 
Jerusalem (pp. 100; 1952). The catalogue itself is 
the first part of a scheme to imprové' the scientific , 
information services of Israel, and, for the present, ' 
copies are distributed only to the Research Council ' 
of Israel, Jerusalem, the Hebrew University (Terra: 
Santa, Jerusalam), the Agricultural Research Station | | 
(Rehovot), the en Gordon Library (Dagania A), the 
Hebrew Institute of Technology (Haifa), and the, 
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Enginvers Institute (Tel Aviv). The guide indicates 
the scope of these libraries and the classification used 
in thejr several catalogues, so that application for the 
appropriate section of the microfilmed catalogue is 
facilitp The present format and pagination of 
the guide are cumbersome and inconvenient to the 
user ;! the bi-lingual reports by, for example, the 
National Research Council of Canada or the South 
African Council for Scientific and Industrial Research 
are ina much better style. 
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Institute of Education Library, Birmingham 


Institute of Education Library, University of 
EE nam, has issued a Supplement (No. l, pp. 
83 ebruary 1951-Narch 1952) to the basic cata- 
logue! of 1951, mainly for the assistance of readers 
who ¢annot visit the Library. Items of lees than 51 
pages are indicated by the symbol [P]. The entrics 
are classified under such heeds aa, for example, 
referdnoo books (which cannot be bdrrowed), history 
of education, principles and philosophy of education, 
socid logical aspects of education, national systems of 
education, universities and university education, 
adult} education, vocational guidance, the curriculum, 
exceptional children, etc. A complete lst of the 
Library's holdings of periodicals is included, and 

there is an author index. 


| 
Institute of Metals : New Officers 


followmg have been elected to fill vacancies 
e Council of the Institute of Metals, with effect 
the &nnual general meeting in 1953: President. 
Prof! F. C. Thompson (professor of metallurgy, 
University of Manchester] ; Vics-Prendenis, Major 
e. "Jl P. Ball e indt Magnesium Elektron, Ltd.) 
&nd Prof. G. V. Raynor (professor of metal physics, 
University of Birmingham) ; Members of Council, 
W. A. Baker (research manager, British Non-Ferrous 
Metals Research Association), J. C. Colquhoun 
(chai and ing director, Manganese Bronze 
and, Co., Ltd.), E. R. Gadd (chief metallurgist, 
Engine Division, Bristol Aeroplane Co., Ltd.) and the 
Hon| John Grimston (director and general manager, 
‘Enfield Rolling Mills, Ltd.) The Cguncil of the 
Institute has elected Dr. 8. F. Dorey (chief engineer 
surveyor, Lloyd’s Register of Shipping) to serve as 
senior vice-president for the year 1053-54, and he 
will be nominated for the presidency for the year 
1964-55 


from 


Colénia! Service : Recent Appolntments 


following appointmenta in the Colonial Service 
have recently been announced: D. F. Davidson 
(assistant conservator of forests, Cyprus), senior 
asnatant conservator of foresta, Cyprus; J. K. Ross 
(assistant conservator of forests, Sierra Leone). 
tant conservator of forests, Nigeria; J. M. 
Waterston (senior botanist, Nigeria), principal 
research officer, Agricultural Department, Nigeria ; 
J. D. Birkett (senior veterinary officer, Nigeria), 
director of veterinary services, Sierra Leone; G. F. 
Darnell, agricultural officer, Federation of Malaya ; 
G. E. Dixon, plant breeder, Kenya; P. Greening, 
agricultural officer, Northern Rhodesia; W. G. 
Plaistowe, agricultural officer, Nyasaland; R. M. 
Sister, entomologist, West African Cocoa Research 
Institute, Gold Coast ; M. E. H. Vickers, agricultural 
us Kenya; P. E. "Wheatley, agricultural entomo- 
t, Kenya; R. O. Norris, chemist, Federation of 
Melia J. A. B. Stewart, geologist, Somaliland 
l 
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Protectorate ; `L. A. J. Williams, geologist, Kenya ; 
A. D. MoKelvie, plant physiologist, West African 
Cocoa Research Institute, Gold Coast ; G. R. Robson, 
scientific officer, Trinidad (seismological observer in 
charge of Deu station, Windward and Leoward 
Tslands) ; J. Taylor, entomologist, West African 
Cocos on Institute, Gold Coast; R. Wilson. 
veterinary officer, Somalland Protectorate: P. H. 
Gulliver, sociologist, Sociological Research Provincial 
Administration, Tanganyika; H. F. Lamproy, 
biologist, Game Department, Tanganyika; N. G. 
Shaw, assistant conservator of foreste, North Borneo : 
R. Tavener-Smith, geologist, Northern Rhodesia ; 
Q. Webbe, entomologist, Medical Department, Tan- 
ganyike; E. Wigura, computer, Surveys and Town 


Planning Department, Tanganyika. 


Announcements 


Pror. M. von Lavr, who will be addressing a 
meeting of the Physical Society at 5 p.m. on October 
29 at the Science Museum, South Kensington, 
London, 8.W.7, will first present the Max Planck 
Medal for 1952 to Prof. P. A. M. Dirac on behalf of 
the Association of German Physics Institutes. 


AIR. N. D. Ritey, keeper of entomology in the 
British Museum (Natural History), is relinquishing 
the editorahip of The Entomologist, a post he has held 
for thirty-one years, and will be succeeded in the 
new year by Mr. D. Leston. The journal is to be 
increased in size and widened in scope to include all 
aspects of pure and applied entomology ; all inquiries 
regarding it should be directed to the editor at 
44 Abbey Road, London, N.W.8. 


Tue National Science Foundation (2144 California 
Street, N.W., Washington 25, D.C.), in co-operation 
with the University of Chicago, is organizing a con- 
ference on the “Abundance of the Elements", to be 
held at the Yerkes Observatory, Williams Bay, 
Wisconsin, during November 6-8. The conference 
will bring together some forty leading astronomors, 
chemists, geochemists and physcists, drawn from 
university, industrial and government research 
organizations, who will consider the effect of recent 
research in stellar and terrestrial measurements on 
current theories of the abundance of elements in the 
universe. It is hoped that, as a result of this con- 
ference, fresh light will be brought to bear on the 
origin and material limite of the universe. 


A FELLOWSHIP and & number of scholarships for 
work on aretio or sub-arctic research are being offored 
jointly by MoGull University and the Arctic Institute 
of North America, with the financial support of the 
Carnegie Corporation of New York. The fellowship, 
which is worth 4,000 dollars, is for a senior research 
worker who has completed hug studies 1n the fleld and 
requires & year's residence in a centre of learning to 
prepare his resulta or acquire specialized knowledge. 
The scholarships are normally tenable for one year. 
being worth on the average 750 dollars with 1,500 
dollars field expenses, and are for graduates intending 
to undertake active fleld research. Further informa- 
tion regarding these awards can be obtained from the 
Carnegie Aretio Program, Arctic Institute of North 
America, 8485 University Street, Montreal, P.Q. 
Applications must be sent in by January I, 1953, 
except that scholarship candidates not intending to 
do fleld-work in the summer of 1958 need not send 
their applications until April 1, 1953. 
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EXHIBITION OF THE WORK OF W. STANLEY JEVONS 


By Dr. W. MAYS and Dr. D. P. HENRY 
Department of Philosophy, University, Manchester 


r Nature of January 27, 1870, Jevons's paper 
“On the Mechanical Performance of Inference” 
read before the Royal Society in the previous week 
was reported. The paper is & historio one, as it 
contains an account of the first logical machine. 
Built in 1869, this was used for teaching purposes 
while Jevons was at Owens College (now the Univer- 
sity of Manchester) and in London. It was eventually 

in the Museum of the History of Science, 
Oxford, and has been lent to the Philosophy Depart- 
ment at Manchester, which has arranged an exhibition 
in the Christie Library of the University (October 
15-81). 

The exhibition shows that the truth-table method 
of solving logical problems was introduced by Jevons 
in 1864. Indeed, without the use of this method 
he could not have constructed his logical machine. 
Mary Heese, in her recent study of Boole’s unpub- 
lished manuscripta (Annals of Bolsnss , March 1962), 
after speaking of Boole’s attempt to arrive at & non- 
algebraic expression of his logical calculus, says 
(p. 79): “The suggestion was devel inde- 
pendently by Jevons, who solved Boole’s general 
problem without the use of algebra by writing down 
ioe eet combinations of the terms. . The 

t is in the form of a truth-table from which any 
question regarding terms or combinations of terms 
can be answered. Jevons made this the basis of his 
logical machine. It is clear from the MSS. that 
although Boole was feeling after some such method, 
there is no real anticipation of Jevons in his work”. 
Further light is thrown on this matter by a series of 
unpublished letters in the exhibition, containing an 
exchange of views between Boole and Jevons on the 
publication of the latter's “Pure Logio”.  Boole's 
letters confirm Mise Hease’s judgment that it is to 
Jevons that we owe the introduction of the tebular 
method which led to his mechanization of logio. 

Allen Marquand (1858-1924), fellow in philosophy, 
Johns Hopkins University, and ed carl profeeeor 
of archwology and the history of art at Princeton 
University, constructed an i ved four-variable 
machine (Proc. Amer. Acad. Arts and Soi., 1885). 
Letters of Marquand in the exhibition show his 
indebtedness to Jevons. Marquand’s manusoripta, 
now in the Princeton University Library, were exam- 
ined by Prof. Alonzo Church, the well-known 
logician, who selected the material on logical 
machines, photostats of which are included in the 
exhibition. There are details of an eight-term 
machine, & gyllogistio variation machine, and notes 
showing the advantages of Marquand’s machine over 
that of Jevons. A copy of Marquand's wiring diagram 
for & four-term electrical machine was also sent. 
Prof. Church thought it important for us to see it, 
as it was not mentioned in any of the published 
papers he could The diagram is of great 
interest; prepered about 1885, it is probably the 
first circuit of an electrical logical machine. It is 
wired in series and parallel, and among ite components 
are sixteen electromagneta, eight one-way switches, 
one three-way switch, and a rheostat. Jevons’s 

Tinciples thus received their electrical tranalation at 
Tena half & century before present developmenta in 
relay computing machines. 


Exhibited together with Jevons's machine is the 
modern three-variable electrical relay computer built 
for the Philosophy Department of the University ‘of 
Manchester by Messrs. Ferranti (see Mays and Prinz, 
Nature, 165, 107; 1960), based on similar logical 
principles. Jevons’s machine to-day is as portrayed 
In the frontispiece of the “Principles of Science’. Tt 
looks like & miniature upright piano; on both the 
front and back are slota through which can be sean 
the letters representing the sixteen ible com- 
binations of the four terms A, B, O and D, and their 
negations, thereby constituting & truth-teble. It has 
a keyboard with twenty-one keys for terms and 
operations, by means of which the machine rods 
which bear these combinations can be olaasified, 
selected or rejected. The machine can deal with 
65,586 possible logical selections. As the original 
report in Nature in 1870 says: ‘When once a series 
of propositions is thus impressed upon the machine, 
tt is capable of exhibiting an answer to any question 
which may be put to it concerning the possible com- 
binations which form any class. The machine thus 
embodies almost all the powers of Boole’s logical 
system up to problems involving four distmct terms 

demonstrating in the simplest and most evident 
manner the character and powers of a universal 
system of logicat deduction, of which the first, 
altho obscure solution, was given by Dr. 
Boole.’ 

Jevons's logical notebooks are also exhibited. In 
one of tham he works out all the 256 possible logical 
selections generated by three terms. They are dis- 
played in the form of four panels drawn on graph 
paper. The notation is a binary one: dote indicate 
the existence of a combination, spaces their absence. . 
In the “Principles of Science” (2nd edit., p. 135) 
and in some of his notebooks, he uses the ] and 0 
notation which has become so familiar to-day m 
logical and mathematical computers. 

The exhibition also includes the manuscripts af 
many of Jevons’s writings on economics and logic, 
and copies of his published works. Of direct interest 
to the economist are coloured charts of great oom- 
plexity prepared for his “Statistical Atlas". There 
are letters from Gladstone, Bagehot, J. S. Mill, H. 
Spencer, Galton, Babbage, Venn, C. S. Peirce and 
many documents of economic interest. Notes on his : 
experiments on Brownian motion (1878) further 
illustrate the variety of his intereste. His journal 
during 1868-07, parta of which have appeared in the 
"Letters and Journal" edited by his wife, ia also to 
be seen, as well as his drafts of claas reporte at Owens 
College, his memorandum books, personal reference 
books, photographs taken during his stay in Australas 
and family and University photographs. 

W. Stanley Jevons was born in Liverpool in 1835, 
and died at the early age of forty-seven in 1882. 
He was professor of logic, mental and moral philo- 
sophy, and Cobden professor of political economy 
in Owens College (1866-76), and profeasor of political 
economy in University College, London (1876-80). 
To Jevons are due many important innovations in 
economics and logic; these, together with his | 
researches in numerous other fields, reflect his 
versatility and brilliance. 
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Thé exhibition of the Jevons manuscripts and 
correspondence has been made possible by the kind- 
nees cf his son and daughter, Mr. H. 8. Jevons and 
i. W. Jevons. Mrs. Eleanor Marquand Delanoy 
gave ‘permission for the use of her father’s manu- 
scripts, and Dr. Tyson, ‘librarian of the University of 
Mancheater, allowed the use of the Ohristie Library 
for the exhibition. 


‘| 
TRANSPORT IN GREAT BRITAIN 


Nd per on ‘The Troubles of Transport”, read 
on! September 9 to Seotion F (Economics) of the 
British Association at the recent meeting in Belfast, 
Prof. C. F. Carter (professor of applied economios in 
' Queen's University, Belfast) disouseed some current 
problems of road and rail transport in Great Britain. 
Fi were quoted showing that transport is an 
expanding activity (thus making adjustment easier) ; 
that it is mostly by road; and that 45 per cent of 
the ‘activity’ of transport 18 organized 88 an ancillary 
to sore other activity. “It is most unlikely," said 
Prof. Carter, “that the ownership of ancillary vehicles 
would have developed to this point if it were not an 
efficient way of o transport. There is... 
no evidence that it would be advan us to break 
ib down. It follows that the possible field for public 
ownership of the carriage of goods by road is only a 
minor part of that activity.” 

T discussion of transport problems in the past 
year, continued Prof. Carter, has been concentrated 
on organization and ownership, and has avoided the 
fan tal issues, which are the relation of charges 
to oogta, the problem of public obligation, and the 
principles of s of road transport. 

In theory, the charge for an item of transport 
should be proportional to the cost of providing an 
extra umt flow of transport service of that type, when 
the svatem has been fully adapted to supply the 
extra ices effectively and conveniently. The ratio 
of two charges should equal the ratio of coste, 
taking no account of interest on the cost of ‘permanent’ 
assets such as the road bed. The difficulty of costing 
transport services is very great, and the results must 
be in!part arbitrary. With the railways, enough is 
known. to show that “the present pattern of charges 
not only bears no relation to coste, but often works 
the other way". On the road, the difficulty is to find 
a true economic cost when taxation is so important. 
Prof. Carter pointed out that “tho ‘cost’ of the roads 
should for our purposes mean the cost of maintaining 
and improving them so that next year they can carry 
traffiol as speedily and safely as this year”; with 
road vehicles in number by 5 per cent per 
year, this cost woul much exceed the sums at 
present being spent on maintenance. <A National 
Roads Council is needed, charged with the duty of 
advising on road development and of keeping running 
estrmates for five years ahead of the least expenditure 
necessary to maintain the roads and to adapt them 
to expected. traffic requirements. Part of the taxation 
of road vehicles should be ted as a Roads 
Tax, paid into a revived Road Fund, which would be 
autonomous and would carry forward balances from 
year to year. The Fund should receive what the 
National Roads Council estimates to be the proper 
mum to be spent on the roads—whether or not the 
eoonorhio situation allows this amount to be actually 
spent. 
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“A more fearsome dragon now lies in our path, 
called the Public, who are supposed to insist on 
various uniformities which flatly contradict the 
principles. we have been discussing.” Thus rail 
passenger fares are to be proportional to 
distance, whereas they should be tapered. Uniformity 
of rates over the whole of a public organization's 
system prevents any reflexion of the large differences 
in cost between different routes. Proposals for dealing 
with this on the railways were made in Prof. Carter's 
paper. i 

After traders have chosen to carry what is con- 
venient to them in their own vehicles, and road 
hauliers have given preference to profitable traffic, 
the common carrer by road or rail is left with the 
odd lote, the awkward cross-country journeys; in 
particular, the railways are left with precisely the 
traffos which economically they are least fittod to 
handle. ''If we reject any solution to this problem 
which involves forcing users to use & particular kind 
of transport, there seems to me to be only one 
solution: substantial differential taxation of those 
parte of transport which have the privilege of 
choosing their traffic.” 

The proper taxation of road transport thus has 
four parts: the general requirements of the Chan- 
cellor of the Exchequer ; & tax on petroleum, as long 
as the state of the balance of payments is deemed 
more grave than the coal supply; a roads tax; 
and a levy on those not accepting publio obliga- 
tions. 

Towards the end of hia paper, Prof. Carter 
remarked: “I think we need a cooling-off period, to 
help transport to recover its commercial common- 
sense after a surfeit of politios ; and the best cooler 
would undoubtedly be a weighty Royal Commission, 
charged with the duty of giving the whole mattor 
up-to-date and careful study". 


SHAPES OF AEROPLANE WINGS 


PAPER on “The Shape of Wings to Como", by 

Mr. D. Keith-Lucas, chief designer of Short Bros. 
&nd Harland, Ltd., was read on September 8 before 
Section G (Engineering) of the British Association at 
the recent meeting in Belfast. The papor has since 
been published in full in Engineering (174, 349 ; 1952). 
It is of considerable interest as it goes a long way 
towards explaining the departures from orthodoxy of 
wing form which oan be seen daily by persons who 
live near certain aurflelds. 

Mr. Keith-Lucas explains that the main purpose of 
sweep-back is the reduction and the postponement to 
higher speeds of compressibility effects normally met 
with on straight wings at high subsonic speeds. Tho 
velocity of the wing relative to the air may bo 
resolved into components normal to and parallel e 
the span. It w shown that the main &erod 
effects are fixed by the former, so that the sHiootive 
air speed of the wing can be made low by the use of 
sweep. End effects, at the root and the tipe of the 
wing, reduce this benefit by half. It is also shown 
that at high supersonic speeds the unswept wing can 
be made efficient again, providing only that it is very 
thin ; for example, the thickness of the sections may 
have to be as little as 3 per cent of the chord. Sweep- 
back was first introduced, however, m order to 
stabilize the all-wing aeroplanes which it was hoped 
to use before the penalty of severe drag of the 
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resulting thick wing was fully appreciated. There ig 
an interesting discussion in the paper of an Australian 
project for an all-wing airlmer using & 80 per cent 
thick wing fitted with boundary-layer suction in 
order to reduce the drag. 
The thin swept-back wing is shown to be peculiarly 
tible to a&eroelastio effecta ; that is, to the 
ynamio consequences of structural distortion in 
flight. A simple example of such an effect is the 
so-called aileron reversal. This is also met in unswept 
wings. If the extre lift produced by the downward 
deflexion of an aileron acts towards the rear of the 
wing, it a ‘nose down’ twist of the structure 
which will cause a net loss of lift at sufficiently high 


general problem is the 
by G. T. R. Hill. This leads to & gwept wing which 


is weak in torsion. Aileron reversal is to be avoided : 


by obtaining lateral control from wing tipe the 
inoidenoe of which to the wind can be varied, instead 
of the conventional ailerons. The case for crescent 

is also made. It seams, however, that at 
TOL Pats mooerdanie epoca id Imo do boat the 
delta planform with its large internal volume, 
especially at the wing root. This allows ample space 
for & stiff structure, the load, the fuel, the under- 
carriage, and the wholb variety of apparatus and 

t carried by modern seroplanes. 

It is & big problem to get y swept wings to 
give adequate lift at slow , and the possible 
solutions of the landing problem. are the subject 
of controversy among aeronautical scientists and 
engineers. An American aeroplane with sweep which 
is variable in flight has recently been flown. There 
are advocates of the use of parachutes, stowed 
helicopter bladea, etc: In fact, the shape of wings to 
come is as yet indeterminate because of the difficulties 
of flying slowly. . 


HARNESSING KNOWLEDGE 
ANNUAL CONFERENCE OF ASLIB 


HE fact that Aslib could choose '"T'he Significance 

of Information in Present-Day Industrial Society" 
as the theme of its twenty-seventh annual conference, 
held recently at Swanwick in Derbyshire, clearly 
indicates that the day is past when ‘information’ 
could be diamiased as the concern of the chemist or 
physicist alone. The very phrase has an Aristotelan 
ring that nevertheless yields nothing in to 
the twentieth century's pre-ocoupations with men as 
minders of machines. Bo, indeed, it should be, for as 
Sir Stephen Tallenta declared in opening the oon- 
ference, ‘‘ideas have to-day became not only the most 
potent of forces but also the most precious of cargoes’. 
Those same ideas, communicated and applied, are 
the lfe stream of an industrialized society, which 
must perish unless it can produce more goods more 
cheaply than ever before. 

In this modern industrial and scientiflo society, the 
key to future development is the speed with which 
new ideas can be put to work— such was the burden 
of the pring peper at the conference, presented 
. by Pro Matthew, who holds the chair of 

engineering production in the Univeraity of Birming- 
ham—the only one of ita kind in Great Britain. We 
have, he said, achieved a new type of chain-reaction 


in which new knowledge and ideas, travelling at a 
rate governed by the effectiveness of our information 
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services and means of publication and communióation; 
give rise to an endless succession of tranamutatic 
and further ideas in an ever-widening range of 
greci flelds of research and development. For 

truth of this, one need not look beyond the 
post-war capital development programmes in, coal, 
steel and chemical production, which have all felt 
the impact of modern methods of communication fan 
a large scale. 

These, it is true, are flelds in which, for the jon 
part, large industrial unita are engaged. ‘It! is 
enoouraging to know that, according to the recent 
survey ‘Research and Develo t m British 
Industry”, produced by the F tion of British 
Industries, some £30,000,000 ia now being spent jan 
research each year com with £5,500,000 j 
before the Second World War. But responsibility for 
bringing into the production stage the vast stores! of 
new knowledge that become available in this 
still lies generally with a comparatively small group 
of larger companies. Behind them stretch 
thousands of firms of intermediate and smaller 
the majority of which have not, as yet, got to um 


soi 
vor^igo':. 


with the concept of increasing productivity, let 

the definitive shape that can be given to that 

by the utilization of lished facts and figures, Add 

to this picture of production side of industry 
the stimulus that can come from the communicati 
of data and ideas in connexion with home and 
foreign markets, internal and external fre 
facilities, international trade and sieas mauling 
and, not least, industrial labour telal im vision 
is stirring mdeed. 

Here, as Prof. Matthew indicated, arise both tis 
immediate obstacle and the long-term challenge. It 
is already clear, he said, that the present rate:of 
discovery arising from fundamental tin. 
physics, chemistry and the applied soienoesg, 
exceeds the digestive capacity-of existing iu 
ment resources—hence the growing pressure for, & 
new technological university and more techno. 
to bridge the gap between scientific research 
industrial application. On & wider stage, the ie 
of exploration of the world’s raw material resources 
has outstripped the nations’ capacity to finance and 
organize their development. To this fact can be 
traced such schemes as the United Nations technical 
assistance projeote, the ‘Point 4’ plan of the U.R. 
Government and the Colombo plan. Both nationally 
and internationally, these far-sighted proposals mean 


‘a mounting pressure on information services. Stepe 


to encourage the mterchange of knowledge and |to 
speed up the processes of accumulating, abstractimg, 
and diasemmating information on research 
and technical developments, production processes, 
raw material resources and market opportunities have 
already been taken, nationally, by Aslib, the Depart- 
ment of Scientific and Industrial Research and the 
research &asooiations and, internationally, by the 
Office for European Economico Co-operation and the 
Britiah Commonwealth Scientiflo Offices. The danger 
is that, ın the smaller firms which have not yet 
established information departmente of their own, 
theee facilities may pess unnoticed, at least 
until the supply of technologists has mcreased. For 
the immediate future, he said, it is & question of 
assisting individual managers, who are not yet alrve 
to the great wealth of recorded information open to 
them, to exploit it with only their present reao 
of staff. To Henri Fayol’s six activities of manage- 
p M Pek 








of British industry may well 


i .indeed, information services are destined _to 
-subh a crucial part in the future of British 
E y, much of the credit for an early realization 
of their potential value must go to the Royal Sosiety’s 
mation Services Committee and to Aslib, the 
of both of which since 1948 was reviewed in 
s presented by Dr. D. J. Urquhart and Mr. 
le Wilson. The story of their achievement in 
y four years is, perhaps, one of the moet credit- 
on |the leas sensational side of British recovery 
ó the War. Yet there can be no room for com- 
ency while it can be said, as Dr. Urquhart did, 
e do not appear to be any major faults m 
[that is, of information serviees] as sig- 
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in in & number of laboratories. This again is 
ar ay in the increasing exploitation of ore deposita 
hitherto considered too low in grade to be worth 
treating. Industrial specialization has moved mineral 
dressing into the position where it takes over prao- 
tically everything produced underground or in 
open-cast work and rejecta suitable quantities of 
valueless material, while bringing up the balance to 
a closely controlled specification which aims at 
optimum technical preparation for subsequent pro- 
ceases such as amelting or leaching, the production 
of a variety of finished substances (for example, 
asbestos) or the purification of such earths as phos- 
tes to the point where wet chemical processes can 

be applied to the i ed concentrates. 
Evidence of the e scope of these technical 
developments was supplied by the first symposium 
on mineral ing ever to take place in Great 






Britain, which was held during September 23-25 
under the auspices of the Institution of Mining and 
Metallurgy at the Imperial College of Science and 
Technology, London, an inaugural lecture (the Sir 
Julius Wernher Memorial Lecture) being delivered at 


-ni eee a te ore uiid 
| m fibre, , hardly use it at all". A recent survey 
ui ted that 75 per cent of all industrial organiza- 
"th ees than five periodicals of any sort and 
i le ion oe taa At the same time, it has never 


clearly demonstrated that the kind and mire of 
that one might reasonably expect to find among 
per' cent could &nd should be able to make 
(published information on a scale likely to 
t turnover materially. The firms themselves 
‚mostly inarticulate or unaware of their need of 
tion, technical or otherwise. The next 
y to reduce this diffuse problem to measurab 
rtions, to ascertain at what level information 











oki Lin whioh, it is to be hoped, Aslib may bo enabled 
" to e lan early lead. 


oo 


l 

| MINERAL DRESSING 

. | SYMPOSIUM IN LONDON 

x ooo a 


aaia di NR 


valuable minerals from their host rocks and ore 
plexes was a craft rather than @ science. With 
| mounting demand, first for more and more 
T metals, and later for alkali earths and 
: | oxidized earths of the rarer metals, it became 
' nevessary to exploit low-grade ore-bodies hitherto 
| ooh idered uneconomical. Two World Wars accelerated 
5 demand, and at the same time forced the 

of those days on to a more soientiflo 
. Tt isa far ary from the ‘préparation mécanique’ 
, the ‘ore dressing! of the past generation to the 
[process engineering of the modern mineral- 
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| dre ing’ remains to be found. Treatment starts with 
, thi EEn a T dioe sec ege 
] ticle! size of anywhere down to & few microns, and 

D uses such. forces as gravity (simple or reinforced 


ne er acceleration), magnetiam and electro- 
eflexion, and, above all, the differences be- 






the surface tension effects on minute particles 
me to render them amenable to the froth flotation 


by the 





the Royal Institution the ous afternoon by Prof. 
A. M. Gaudin (see Nature, Detcber 18, p. 656). Thirty- 
nine papers were presented, covering tho international 
fleld of research and application. Size, surface area, 
shape and lattice structure were brought together 
in & series of papers which dealt with discontinuity 
lattices and their effects on minerals chemically almost 
identical. The mathematios of crushing and grinding 
are at present statistical rather than fundamental, 
and are showing that the hypotheses of Kick and 
Rittinger, which during the past century have aged 
unobtrusively into ‘laws’, are not entirely satisfactory. 
Papers on comminution and precise measurement of 
producte down to the 5 range discussed the role 
of streases shown at the surface of the particle as 
‘orack tips’, and defined and described the principles 
and l&boratory techniques now available for the 
measurement of sizes and surface areas of the crushed 
products.  Sub-sieve methods using sedimentation 
and elutri&tion in gaseous and liquid columns were 
compared. The practical aspects of this work in ita 
extension to proceas control were covered in another 

group of papers. One important aspect of this branch 
of technical research is its use in the reduction of 
huge tonnages of low e ore to a closely controlled 
size-range of particles having & suitably differentiated 
condition at their individual surfaces as a prelude to 
separation by froth flotation, & prooees which can 
operate in suitable cases with high efficiency on 
particles as small as 3 or 4u in ter. 

The limitation of ‘heavy media separation’, as the 
process is industrially called, has been progressively 
reduced until to-day suitable material down to 
20 meah (Tyler) jdn ke ealon, although such & small 
size ia exceptional. In one of the papers describing 
plant ‘operation, a daily tonnage of 12,800 was men- 
tioned, treating diamondiferous ‘blue clays’ down to 
10 mesh by this mothod. The operating characteristice 
of the hydro-cyolone received new elucidation in two 
papers. This instrument applies controlled centrifugal 
force to & moving stream of particles and aids them 
to' in accordance with their difference of 
masa. vided there is a marked difference of 
density in the + 100-meeh field, aimple gravitational 
force can be used for this work ; but as the Newtonian 
laws.of settlement give place to Stokesian sediment- 
ation, accelerated gravitational flelds must be used 
if large quantities are to be handled quickly. Thé 
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fundamental work of the Dutch and British labor- 
atories in this intricate research is important. Two 
papers reported developments m the use of air as a 
commercial separating medium in desert country. 

The largest group dealt with the froth flotation 
process, at all levels from that of the fundamental 

- worker in surface chemistry to that of the iflo 
problems handled in exploiting plante. The physica 
of frothing, aeration and attachment of a hydrophobic 
particle to an air-bubble in water were well repre- 
sented. The effects of minute traces of soluble ions 
on the specific development of -hydrophilic and 
hydrophobic surfaces were also considered. Other 
papers, dealt with ion-migration study involving 

ioactive iso and the application of electro- 
chemical methods to flotation research. 

The present position of magnetic, electrostatic and 
photometric techniques was discussed in three papers. 
A striking symptom of change is the fact that only 
one pe dealt with the chemistry of cyanidation, 
alth two others discussed plant practice in gold 


extraotion. If mineral dreasing had been of sufficient - 


to bring together an 


twenty years 
i is calibre, the cyanide 


importance 
international gathering of 
process might have dominatéd the soene. Even on 
the Rand, where the technology was first established, 
the main interest is now in the flotation of uranium 
from 
list an 
Among the papers d 
‘was one on lead—xino concentration, one on a gold— 
ino-pyrite complex, one on the design of 


scientific workers and engineers 
world, and discussion and interchange of views were 
sustained at a high level throughout the three days 
of the meeting. Appropriately to the occasion which 


had brought so distinguished a gathering of experts . 


to Britain, the partly completed sections of the 
reconstructed Bessemer Laboratory of the Koyal 
School of Mines were open. The 1910 layout, which 
contained what may have been the earliest pilot plant 
for indusirial i and research, is ' 
modernized to meet the need for specialized training 
of studente and to provide further facilities in Britein 
for research in ore concentration, one development 
of which is the new degree course of the University 
“of London in mineral dressing. E. J. Payon 


NEW RESEARCH TECHNIQUES 
IN PHYSICS 
SYMPOSIUM IN BRAZIL 


SYMPOSIUM on “New Research Techniques in 
Physica” was jointly organized by the Academia 


Brasileira de Ciencias and the Centro de Cooperación ` 


inviting a number of distinguished foreign scientiflo 
workers. The meeting was sponsored by the Conselho 
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Nacional de Pesquisas (National Research Council ; 
preaident, Admiral Alvaro Alberto), and, m Sao, 
Paulo, by the University of 8&0 Paulo. ` i 

The number of foreign participants was very 
encouraging, and Latin American physicists coame.. 
from Argentina, Bolivia and Mexico, of whom the 
strongest group was that from Mexico, giving seven’ 
5 out of a total of sixty-seven. . Prof. M. &.- 

(Mexico) reported on an injection mechaniam 
of charged: particles due to the variable magnetic . 
fleld of sunspota. He pointed out that protons 
in & sunspot could be accelerated up to 6 x 1% eV.; ' 
while electrons, in the game fleld, would lose most of 
their eni by electromagnetic radiation. 

I. Escobar (Bolivia) reported on work he had done , 
at Echo Lake on the east-west asymmetry of positive 
and negative mesons. He expects to be able very 
Boon to continue this work on the geomagnetic ' 
equator, at the high-altitude station at Chacaltaya » 
(5,800 m.) which will be jointly by the 
Universidad Mayor de Ban Andrée (La Paz) and by ' 
Dr. C. Lattes, Centro Brasileiro de Pesquisas Físicas. ' 
Two papers were read by Argentine physicists : K.' 
Franz has constructed in Buenos Aires an eloc-: 
tronic multiplier, which gives 1,000 multiplications , 
per second with & precision of about-1 per cent, 
and R. Gens showed how he has been able to solve 
Hallén's integral equation for the current in & linear ` 


“antenna in the neighbourhood of resonance fre- 


quencies, obtaining a remarkable agreement with | 

i te. i 

f. J. Coste Ribeiro (University of Brezil) gave 
a detailed report on a new phenomenon which he has ' 
called the thermodielectric effect. He has found that 
the transition of many dielectric substances fram the’ 
solid to the liquid state is accompanied by a weak 
electric current. In the case of naphthalene, the , 
effect is of the order of one electron charge liberated ' 
for 10!* molecules passing from one phase to the ~ 
other. Prof. Ribeiro pointed out that the detailed 
mechanism of the phenomenon is, however, not , 
clear and that it has not yet been possible to establish. 
to what degree the effect is characteristic of & pure 
substance and how it becames, eventually, influenced. . 
by adding foreign ions. 

Several papers dealt with work in Prof. B. Groee's 
laboratory at the Instituto Nacional de Teonología. 
Prof. Grogs reported briefly on the behaviour of an : 
electret under variation of tem ture and, in , 
another communication, dealt with the work which '. 
leads him, alternately, to consider the transforma- , 
tions which connect creep and relaxation of elastic 
substances and admittance and impedance of electric 
circuits. He also dealt with electric networks con- : 
nected either in parallel or series. H. Barbosa , 
(University of São Paulo) reported on certain semi- ' 
conductors which he has found to be very sensitive 
to elastic deformations. Prof. R. M. Fuoes (Yale : 
University), who spoke in Portuguese, gave an : 
account of work on polyelectrolytes, in which large 

lymer molecules carry several atoms. , 

in molecules are known to influence the viscosity 
of a solution and, in the case of polyelectrolytes, 
electrostatic forces, which modify this influence, have ; 
to be considered. 2 

A considerable fraction of the symposium was . 
devoted to new apparatus. In the inaugural session 
H. L. Anderson reported on the new 170-in. synchro- , 
cyclotron at Chicago, and D. W. Kerst (University ' 
of Illinois) described the three betatrons which are 
now in operation in Urbana, reaching X-ray energies 


" D 
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of 2$, 80 and 320 MoV. AI. D. Sousa Santos (Univer- 
sity of S&o Paulo) reported on the betatron which he 
has |put into operation in São Paulo and which 
f ea X-rays up to 20 MeV.; it is the first 
i ent of that power which has been set up in 
Latin Amen. <A series of communications of his 
collaborators dealt with results which have been 
obtained so far with the S&o Paulo betatron, using 
the, excitation function of “Cu (y,n) “Cu in order to 
test the energy spectrum and the angular distribution 
of the X-ray beam. 

Ri G. Herb (University of Wisconsin), F. Alba 
(U: jversity of Mexico) and O. Sala (Univermty of 
S&o| Paulo) discussed electrostatic generators. In 
Mexico & 2-MeV. Van de Graaff generator, made in 
the, Unrted States, has been put into operation, while 
the S80 Paulo generator, designed to give 3:5 MeV.. 
is still under construction. J. Marshall (University 
of hicago) described his Gerenkov counter for coamic 
rayg, and tlus was followed by a number of papers 
d with expermnental observations noted during 
the|construotion of Geiger-Muller counters. 5. de 
otti (Carnegie Institute of Technology) de- 
& coincidences circuit which, in connexion with 
sein;illation counters, permits him to obtain a time 
resolution of 10° sec., sufficient to determine the 
tame of flhght of a gamma-ray quantum over a 
distance of a few centimetres. P. Ribeiro de Arruda 
(University of S&o Paulo) showed & diffusion cloud 

ber operating at & constant temperature 
ient. 

. P. 8. Occhialini (Brussels) replaced his report 
on fuclear emulsions by a more detailed seminar in 
that fleld. The results which were communicated at 
the sympomum showed clearly four different lines 
along which modern physics is progressing. namely. 
modern quantum electrodynamics, nuclear forces, 
mesons and high-energy phenomena. 

Dealing with the t of these, though modern 
quantum electrodynamics wag not represented at the 
me¢ting, 1b intervened in the report of M. Deutsch 
(M. husetts Institute of Technology) on posi- 
tronium. ‘The transfer of momentum between an 
elegtron and positron by means of virtual annihilation 

studied many years ago by Bhabha, and its 
influence on the hyperfine structure of the eleotron- 
positron system has been discussed by J. Pirenne. 
But when Dr. Deutach recently succeeded in determ- 
Eg this hyperfine structure by i the 
See radiation of positronium-levels, he not 
verified directly the existence of these forces, 
but he was also able to measure the radiative cor- 
tions for them. Dr. de Benedetti has bean able 
to measure the life-time of positrons ın metals and 
found the surprising result that this life-time does 
not depend on the particular metal used. He has 
also been able to register three photon disintegrations 
of positrons, a phenomenon which, in agreement with 
theory, is about 370 times less frequent than two 
photons disintegrating. We can already expect that 
a ngw chemistry will be found, one in which hydrogen 
becomes substituted by pomtronium, though the 
substances to be studied will have an extremely 
short life-time. 
Nuclear forces were dealt with in Prof. E. P. 
Nh aed sreport. Recent work in Princeton University 
has led him to the conclumon that the strong spin- 
orbit coupling, characteristic for the nuclear shell 
model, can be understood, at least by sign and order 
of ‘thagnitude, as & result of the action of central and 
idi forces. A similar result has been found by R. 
l 
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Oehme (Instituto de Fisica Teórica, S&o Paulo), who 
considered the motion of & nucleon in the pseudo- 
scalar meson field of a core. Prof. Herb described 
the precautions he has had to take in order to make 
sure that at 4:2 MeV. a small amount of proton 
scattering appears in the proton-proton collision. 
Prof. Kerst mentioned in his report the possibility of 
studying the photodisintegration of deuterons in the 
energy-range 150-300 MeV. 

Important progress has been made in the study of 
the meson field. A target, beryllium, aluminium or 
liquid hydrogen, placed in the proton beam of the 
Chicago synchrocyclotron, has been instrumental in 
obtaining r-mesons from proton-proton collisions up 
to 220 MeV. Both Dr. Anderson and Mrs. L. W. 
Marshall reported on work done with meson beams. 
Cross-seotions were determined for the proccssea : 


nt + put p, 
T tLp—nz'tn 
and z^ 4- pnr. 


Comparison between these cross-sections was possible 
at 188 MeV. The elastic scattering was found to be 
about isotropic, while the charge exchange loads to a 
marked backward scattering. The cross-section of 
the first process has been found to be several times 
larger than that of the last. The observed values 
agree well with a chargesymmetric interaction 
which makes the total isotopic spin an integral of 
motion. 

Prof. Kerst’s large betatron gives photoproduction 
of r-megons, & subject which is under investigation. 
A search has been made to detect V-particles, go far 
without result; there is certainly less than one 
V-particle per 2,500 photomesons at 300 MeV. The 
difficulties of meson theory were emphasized by J. 
Leite Lopes (Centro- Brasileiro de Pesquisas Físicas), 
who reported on an attempt made by himself and 
R. P. Feynmann with the aim of accounting for the 
deuteron structure by means of pseudoscalar mesons. 
An interesting point was brought forward by G. 
Fialho (Centro Brasileiro de Pesquisas Físicas), who, 
following the suggestion of Prof. G. Tiomno, showed 
that the, eventually anomalous, magnetic moment 
of the p-mæon accounts for most of the weak 
Y-r&di&tion which accompanies the x > y. decay. 

Finally, high-energy phenomena, in particular the 
multiple production of mesons, were discussed in 
two papers. G. Moliére (Centro Brasileiro do Pesquisas 
Físicas) reported on work he had done in Gottingen 
together with J. Budini—a phenomenological thoory 
of the develo t of a nucleon cascade. G. Wata- 
ghin (University of Turin), outlining what has grown 
out of the pioneering work he had done during 
fifteen years in S&o Paulo, discussed a fleld theory 
with non-looalired interaction, which promises to 
account for multrple meson production. 

It is perhaps surprising that no new meson was 
reported during the symposium, though almost a 
month had passed since & previous meeting of nuclear 
physicists in Copenhagen. 

Among the many other interesting papers, mention 
must be made of a report by Dr. D. Bohm (University 
of São Paulo) on his attempt to give a causal inter- 
pretation to the formalism of quantum mochanios. 

The symposium was judged by all concerned to 
have been very successful, and not the least credit 
for this is due to Dr. A. Moses, president of the 
ite Lopes, who 
devoted several months to the work of organizing 1t. 


702 


EXPERIMENTS ON THE USE OF 
DDT, BHC AND DIELDRIN 
AGAINST ADULT MOSQUITOES 
AT TAVETA, KENYA 


By G. DAVIDSON 
Ross Institute, 
London School of Hyglene and Tropical Medicine 


URING the two years, sunple mud-walled, 
thatch-roofed huts fitted with exit window traps 
and occupied by volunteer Africans have been sprayed 
with various formulations of the three insecticides, 
DDT, BHC and dieldrin, and the effect on the 
Anopheles gambia, A. funestus and culicine mosquitoes 
entering them observed. Daily mortalities among the 
mosquitoes were determined by counting the dead 
individuals on the floors of the huts, and counting 
those dying later (within 12 hr. of capture) which 
were caught alive inside the hute in the morning 
and in the window traps during the night. 

In these huts, before any insecticide was applied, 
it was found that most of the female A. gambte and 
A. funestus, which entered during the t to feed 
on the ta, Tested inside the huts feeding 
until their blood was digested and their ovaries 
matured. The gravid mosquitoes then left the hut in 
the evening. Except during the season of peak pro- 
duction of these species, more mosquitoes left the 
huts in the evening than during the reet of the night. 
Nearly all those leaving during the reet of the night 
and early morning were unfed individuals; very few 
were fed and showing ovarian developmant. 

In the first series of experiments, an attempt was 
made to repeat the observations made by Muirhead 
Thomson! in smiler huts in Tanganyika. This author, 
using the DDT wettable powder ‘Ditrene’, at an 
estimated dosage of 400.mgm. DDT per square foot, 
and the BHC wettable powder 'P.530', at 200 mgm. 
BHO per square foot (26 mgm. of the gamma isomer), 
concluded that DDT applied to the mternal surfaces 
of a hut only irritated resting A. gambia and A. 

them to leave the huts without 
actually kiling them. BHO, on the other hand, 
proved a most efficient residual insecticide and, 
during the period of his observations (up to thirteen 
weeks after sprayi ), no mosquitoes were observed 
to escape its action. 

In these experiments, where the insecticide dosages 
were chemically estimated at 98 DDT per 
square foot for ‘Ditrene’ and 158 mgm. BHO (20 mgm. 
of the gamma isomer) per square foot for 'P.530', the 
almost complete absence of kill with *Ditrene', 
recorded by Muirhead Thomson!, was not confirmed, 
even with the much lower dosage employed. The 
overall mortality female A. gambia and A. 
Junestus in the ‘Ditrene’-treated hut was 40 per cent 
in the first month after treatment, fallmg to approx- 
imately 20 per cent in the following two months. 
The results did show, however, that a large pro- 
portion of the mosquitoes escaped the action of this 
insecticide. In the hut treated with BHO, the 
mortalities in the first three months: were much 


higher, namely, 98 per cent, 95 per cent and 60 per 


cent respectively. 
Later ta, using other formulations of 


DDT and BHO, confirmed these findings. In all the : 


huts treated with DDT, & significant proportion of 
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TABLA 1 * 
Dosage y 
Formulation (in mgm DDT E 
Suspension of crystals, 0—30 microns per age) f 
Poperelon:af oryatala, 30-70 microns xn 
ARDT Wetta Wettable Powder’ 329 : 


the female A. gambia and A. Vunsstüs ae 
escaped unharmed, even immediately after treat-' 
ment. This proportion was always more than 20 per, 
cent, but never as high as in the hut treated with, 
'Ditrene'. The DDT formulations and their chem: 
ically estimated dosages used in these later experi-. 
ments are shown m Table 1. 

For sr months after treatments with these DD; 
preparatini the overall mortalities among female, 

A. gambia and A. funestus remained, for the most. 
part, “between 50 and 70 per cent, and even in the , 
seventh to ninth months, between 40 and 60 per cent, 


The suspension of smaller crystals produced higher ', 


kills m the first two months after treatment than did . 
that of orystala, confirming the laboratory." 
findings of way and Barlow*. The relatively 
poor kill produced by the "Ditrene' in the first series , 
of experiments is accounted for by the fact that this 
preparation contains a high proportion of ree 
DDT crystals of the order of 80 microns. 

The m&rked irritant propertiee of DDT were | 


indicated By tHe fact that the majority of the mos- 


quitoea were caught leaving the huts treated with 
DDT during the night and early morning, that is, m 
the window traps, and many of these were freshly 
blooded individuals. The proportions found dead on 
the floors of these huta were relatively small. 

Two huts treated with BHO—the wettable powder 
*P.520'—at 21 mgm. of the gamme isomer per square : 
foot, and the oil-bound suspension ‘Supona B’: 
(TP.725), at 18 mgm. of the gamma isomer per square; 
foot, produced similar resulte. In the firét month 


- after treatment, no female A. gambia and A. funesius. 


escaped the affect oF- tiepe, eee In the, 
second and third months overall mortalities ' 
thee two species fell fram about 90 to 70 per 


cent, and in the fourth to sixth months from 50 to, 


30 per cent. In these huts treated with BHO, in the: 


first four months after treatment a higher proportion '* 


of the mosquitoes were found dead inside the hute ' 
and & lower proportion in the window traps than 
occurred in huts treated with DDT. : 


A hut treated with a mixture of BHO and DDT ' 


in an oil-bound suspension (TP.726) at calculated 


dosages of &4 mgm. BHC (7 mgm. of the gamma - 


isomer) and 228 
e MAU ee (94 and 88 per cent 
overall mortalities among eu A. gambte and A- 

in the first two months after treatment) and 


square foot, showed. ' 


the moderately high, long-lasting kill of DDT (76, : 


68, 82 and 59 per cent in months three to six). The 
irritant effect of DDT was again indicated by the 


high proportion of the mosquitoes collected from the , 


window traps. 


Ta the late experdnis ud hus we ale rented. 


with the new insecticide, dieldrin. This was applied 
in the form of a wettable powder at a calculated 


diago ol BO diarm idi lizin per peto Toot (nario 


ded the very low average figure of 


TE dieldrin per square foot, but this was ` 


entirely incompatible with the calculated dosage). 
Results showed this insecticide to be the most 
effisiant of those tested. For three months after. 


treatment, mortalities among female A. gambia and . 
A. funestus were 100 per cent, and in the following stx. ; 
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months they remained greater than 80 per cent. For 
the gteater part of this period the majority of the 
' mog 3 collected were found dead inside the hut. 

Lipte difference in the effeota of the insecticides on 
A. gambia and A. funestus females was observed. 
Against Oulex fatigane all the DDT preparations gave 
very ‘low kills (10-30 per cent), the BHC ones high 
initial kills (85 per cent in the first month, 7-30 per 
oent lin months two to six) and dieldrin high, long- 

kills (between 60 and 95 per cent for seven 
mon after treatment). i: 

In' the lever series of observations, A. gambia and 
A. f femalea, caught from untreated houses 1n 
the dee, mus suspended in cages inside the huts 
without actual contact with the treated surfaces. 
After |varying lengths of time the cages were removed 
and dis mortalities among the mosquitoes determined 
24 later. The BHC preparations (P.520 and the 
ou-bound suspension) produced high kls among 
mosquitoes suspended for two to twelve hours for 
three months after treatment, especially among those 
nearest the treated surface. In two huie treated with 
DDT |(the: two Murphy formulations) the kills varied 
, considerably but were generally low, even when the 
mosquitoes were left overnight (12 hr.). On the other 
hand, dieldrin produced very high kills among these 
suspended mosquitoes throughout the mne months 
o tions. 

DDT and dieldrin are both relatively non-volatile 


1 





musecticidee, and these kills among mosquitoes sus- 
pen without actual contact are probably due to 
the oe of airborne particles of the insecticides 


m hute.: If these partacles ocourred in similar 
n in both the huts treated with DDT and 
thosé|:treated with dieldrin, higher kils would be 
ted in those treated with dieldrin because of 
the’ ter toxicity of this insecticide. 
: Kills m the huta treated with BHO, where the 
insecticide is a volatile one, are probably due to a 
com tion of fumigant and particulate effects. 

In| conjunction with these hut experments, 
observations were also made on the resting times of 
individual mosquitoes on cardboard surfaces treated 
with the varous insecticides. With all three 

sticides, A. gambia and A. funestus females were 
uritated by contact and after varying periods left 
the ted surface and flew towards light. These 
irritdied mosquitoes were then caught and kept for 
24 hr. and the mortality among them recorded. It 
was dlearly demonstrated that a high proportion of 
thead| specimens were irritated and left a surface 
treated with DDT before they acquired a lethal dose 
of the insecticide. The longest contacts and the 
highpst kills oocurred with dieldrin, and slightly lower 
figures were recorded for BHC. With the mixture of 
BHC]and DDT, & short contact occurred as with 
DDT] alone, but & higher mortality was produced 
than'|with DDT alone. Table 2 summarizes the 
tions of the three insecticides in varying 
up to two weeks after treatments. 


l 
form 


results obtained with surfaces treated with vario 
fr 





Total TABLES $2 
mosquitoes Average mortality 
tested time (min.) after 24 hr. 
51 22 Tb 
71 8 32 
DDT 7 8 57 
80 28 97 
A. f'umoatus 
3 61 27 82 
a 87 10 51 
DDT 6 . 7 07 
! 17 30 94 
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A detailed account of these experimenta, which 
were carried out on behalf of the Colonial Insecticides 
Committee, Colonial Office, London, is to be published 
shortly. - [Apri 23. 
A -Thomson, B. C. Trans. Roy. Soc. Trop Aled. and Hyg, 

43, 101 (1050). 


'Hadaway, A. B. and Barlow, F., Bull, Bet Rss., 41, 003 (1051) 


‘DOUBLE FRONTING’ IN 
PAPER CHROMATOGRAPHY OF 
PROTEINS 


By HANS G. BOMAN 
Institute of Blochemlstry, Uppsala, Sweden 


URING the first half of the present yoar, several 

authors have reported separations of proteins 

and enzymes by paper chromatography’. However, 

no investigations ooncernmg the mechanism oi 

this chromatographic process have as yet been 
published. 

In this communication & few simple experiments 
are described which seam to indicate that there is a 
sort of ‘double frontang' which appears to be the 
result of & displacing effect, and which has a great 
influence on the movement of the protein. Recently, 
E. Lester Smith? and also T. O. J. Ovenston? pointed 
out the possibilities of getting double zonmg in 
partition chromatography. In spite of the analogy, 
1t seems difficult to Judge at present if the mechanisms 
in the two oases are simular. 

The expermental procedure has been as follows. 
On & paper strip 12 cm. x 20 om. (Whatman 54), 
six spots of commercial human serum albumin are 
placed ‘on a line drawn obliquely sacro the paper 
(see Figs. 1-3). The chromatogram is then developed 
(temp. + 4° O.) with a mixture of 30 per cant ethanol 
and 70 per cent phosphate buffer (u = 0-10), pH 7:7, 
and after the run the protein spota are made visible 
by staining with bromphenol blue‘. Instead of falling 
on an oblique line as at the start, all the spots appear 
at the same distance from the front of the developing 
liquid (Fig. 1b). If the run is stopped at an eerlior 
stage, the appearance of the chromatogram is 
somewhat different (Fig. la). 

It is, however, also poamble to apply the serum 
albumin behind the solvent front m the following 
way. The paper (without protein) is developed until 


he 


a 


va hg 


ee n b E 


Fig 1. Beum albumin placed on an oblique starting line and 
developed with ethanol nd butler (Bo tut] " 


' as is to be 


Fig. 2. Chromatograms with the albumin applied behind the solvent froni 


the solvent front has passed about 4 om. beyond the 
last mark on the oblique starting line (that is, reached 
the dotted line in Fig. 2). The paper is then quickly 
taken out and serum albumin is applied to the 
starting marks by means of & capi pipette. 
Development is then continued. Fig. 2 shows three 
such experiments which have been stopped at 
different times. 

Two things may be specially noted. First, in the 
early stage of the the spote occur obliquely, 
in ordinary chromatography, and 
` have the usual oval shape. This gradually 
as if the spots were taken up by ‘an invisible front’ 





ae 






developed with 30 cent etbanol and different 
es, pH betng (a) 5-2, (5) 6:0, (o) 6 0 and (d) 7:7 
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behind, but parallel to, the front of 
developer. At the same time as the 
reach this ‘front’, they change to a more 
compressed shape. Secondly, all the oval 
spots are moving faster (Rp 1:2) than. 
front of the developing liquid, which 
that part of the developer is adsorbed 4 
the paper. This is m agreement with the 
results of Kowkabany and Cassidy‘. | 
Further, if, before the run, the peper 
is exposed to the atmoephere in 
:  ehromatogrephio vessel for at least eight 
: hours, the» adsorption of the albumin {is 
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follows the front of the developi 

In this way it is also T 

albumin to pass the ‘invisible front’. 
! The rate of trevel of this second front 
| seems fairly constant; the Rp value pe. 
. measured from the end of the paper li 
| about 0-8. p 
| These experiments can be explained as 
follows. Fig. la shows that at first 
albumin travels closely behind the front 
pat hati 1a tantly edel oti he meres 
After a time, all the albumin has 
adsorbed and the appearance of the chroma 
should be & series of narrow fingers of the 
length (compare Fig. 3a). When, however, 
developer travels through the paper, ib causes 
changes in it, poasibly in the charge, which almdet 

y this front d 


this 'disp 
spots are taken up one by one 
the run. The shape of the spote also depends on the 
faot that the albumin is adsorbed before, bub not 
after, this front. A to this view, the 
changes in the paper should take place when it 15 
to the vapour. 
Rage stage, when only some of the 
rbed and the ‘displacing front’ toe 
pas tie saris PORC it is possible to get two 
spota (geo Fig. 3d). In this way one oan consequently 
split a homogeneous substance into two componente 
—an artefact that may be of some interest. i 
As both serum albumin and the paper at pH 7, 
&re negatively oharged, zB changes towards 
isoelectric point would be expected to cause in- 
creasing adsorption. Fig. 3 shows four chromato- 
grams developed with the same concentration igs 
ethanol (80 per cent) but with different phoep 
buffers (y = 0-10): (a) pH 6-2, (b) 6-0, (0) 6-9. 
(d) 7-7. It is easy to follow the effect of 
the ‘displacing front’ the more strongly the albumin 
is adsorbed. i 
Preliminary experimente have given the 
regult for another paper (Whatman 1) and for Cia 
erythrin using acetone buffer as the developing 
The phenomena described here indicate that 
care must be exercised in the interpretation e 
results obtained by filter-paper chromatography 
proteins., 
I wish to expres my thanks to Prof. A. Tiselit 
for his interest and advice. ae 
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NHR! has recently given & new relativistic 
ofla ngid body, and Synge? has applied this 
the earth considered as & rigid body in 
: He predicts, on the basis of the Gardner 
t ihe fringes in a Michelson interferometer 





ting the interferometer about & vertical 
provided that the interferometer is rigidly 
to the earth. The fringe shift predicted ig 


‘ain 0, where Æ ia the velocity of earth's 


ID ib the length of the arm of the interfero- 
d 0 is the angle between the projection of 
direction of the inclined arm on a horizontal 
: and aj line pointing north’. 

o haye e the foll experiment to look 
o: ioted shift. A Ahchelson interferometer 
Messrs. Hilger-Watta) was modified : 
y it on & suitable stand so that the 
ilong eu the light enters is horizontal and 
arm ia tilted so that the observer looks 
along & line at 45° to the horizontal; 
' (b); elámping the movable carriage to the bed of 
i thterferometer to give an arm of fixed length 
i taly 12 om.); (o) by extending the other 
)& Gh the eae bnt The apparatus was 
ol to | the table of a large drilling machine. 
table ‘could be unclamped for rotation or 
slanted to 'to the base of the drilling machine. The 
tof bituminoua material, into which the feet 
were embedded. Underneath this 

crete raft resting on earth. 
l-A. line of mercury obtained from a low- 
mounted on the drilling table was 
instrument was adjusted to give about 
stipe fringes in the field of view. They 








“coy be regarded as localized on the mirror opposite 

the paérver, who looked in through a pinhole. A line 
it the silvering of the mirror was used as & 
od mark. 


o along a line pointing westwards (and 
' Varda). The position of the fringes was observed 
(1) with t table olamped and (2) with it unclamped. 
_was then slowly rotated by hand, the 
the fringes during rotation. When 
‘had been rotated through 90° so that the 
ver looked in a northerly direction, the rotation 
sto and the position of the fringes noted 
eitable clamped and with ıt unclamped. The 
Mus anges ma cies oe Od and the 
fringes was again observed with the 

` and with it unclampéd. 
des mus results were obtained: (1) no 
Roan ogoan Wip Dioh D Mee Pase HE 
bre e unclamping the table, 
tation fringes vibrated with an 
of about 0-1 fringe, but on stopping the 
came to rest in the original position. 
testa, a shift of 0-05 fringe should have 
le and no shift was observed. The 
from the above formula is 0-43 fringe, 
-] fringe could easily have been detected we 
o th predated a door ho taa plac, 
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We wish to thank Prof. J. L. Synge for a private 
communication in which he discussed the conditions 
to be fulfilled in testing the theory. 

R. W. DrTOHBUEN 
O. B. HEAVENS 
Physics Department, 
University of Reading. Sept. S. 
1 Gardner, G. H. F., Nature, 170, 243 (1052). 
' Braga, J: Tag Dueh 170; AS (1033) Sa, Proc, Roy. Dublin Sec. 


* Bynge, J. L. cn communication). 


Permafrost Drilling and Soil-Temperature 
Measurements at Resolute, Cornwallis 
Island, Canada 
In August 1048, a drilling programme was carned 
out at Hesolute, N.W.T., Canada, lat. 74° 41' N., 
long. 04° 54’ W., to locate a suitable site for a future 
seismological station. When this had been completed, 
& series of shallow holes was drilled about 100 ft. 
north of the weather station operations building, and 
ceramic resistance thermometers were inserted at 

depths of 8, 18, 39 and 60 in. 

In 1950 it was decided to extend the scope of this 
investigation and attempt to obtain information 
from much greater depths in the permanently frozen 
ground. A maximum d of 1,000 ft. was set as 
the objective. This project was made possible by 
the jomt efforts of the Meteorological Division of the 
Canadian Department of Transport, the United 
States Weather Bureau, and the Dominion Observa- 
tory of Ottawa, Canada. 

Yo begin each hole, & 2j-in. pipe was driven to 
bedrock with a 350-lb. hammer. It was found in 
each case that the overburden was approximately 
6 ft. thick and consisted of frozen gravel. The bedrock 
was limestone with occasional faults and cracks. The 
drill hole had a diameter of 1} in. and recovered core 
with diameter 15/16 of an inch. 

Holes were drilled to depths of 6, 11, 23, 30, 50 
and 103 ft. and cables with temperature elementa 
were inserted in each. All the core was recovered 
from the 103-ft. hole. The moet serious problem 
encountered was the maintenance of an adequate 
circulation of hot water in the drill hole to prevent 
froet formation. 

An improved hot-water boiler and pumping equip- 
ment were provided in 1951 and & &ttempt 
was made to drill to & depth of 1,000 ft. Water for 
the drillmg was obtained by pumping it directly from 
& lake 1,500 ft. distant, and operations were 
carried on around the clock. As the drilling proceeded 
to greater depths, the circulating water had to be 
heated to a correspondingly higher temperature. The 
valves and plungers of the pump did not stand up 
too well under the increased heat and pressure, 
and breakdowns occurred frequently. 

Out of & total of seven holes which were drilled 
during the period from the first week of July until 
August 20, five holes were lost. Three were lost 
due to cave-in, another o to breakdown of the 
pumping equipment, and tho fifth when mud formed 
at the bottom of the hole and the line pressure was 
insufficient to wash the mud to the surface. 

The two holes were drilled to depths of 
307 ft. and 453 ft. respectively. Thermistor elements 
were lowered into each of these and regular tempera- 
ture readings are being taken. The 453-ft. hole was 
completed in four days. A greater depth could have 
been reached; but so much drilling equipment had 
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bean lost in the other holes that no drill rods were 
available to progress farther. A continuation of the 
permafrost drilling programme is being carried out 
during the present summer, when it is hoped that 
the objective of 1,000 ft. will be reached. 

The average conductivity of the bedrock as 
determined from the core samples by Prof. A. D. 
Misener, of the University of Western Ontario, 
London, Ontario, is: 

` K = 0:0066 o.g.s. unita at 31:2? C. 


A thorough analysis has not been made as yet of 
the soil temperature observations from Resolute. 
Nevertheless, a number of interesting features has 
been noted. 

(1) The temperatures at the 8-in. level show short- 
period fluctuations which reflect the fluctuations of 
the air temperature above the surface. However, 
these fluctuations fram ambient air temperatures are 
rapidly damped out with increasing depth and are 
practically negligible at the 60-in. level. 

(2) There is a marked lag in seasonal temperature 
changes with depth. For example, the temperatures 
at the 8-in. and 18-in. levels reach à maxrmum about 
the second week in August, whereas the temperature 
at the 60-in. level continues to rise until mid- 
September. The temperatures from the surface to 
the 60-in. level fall at varying rates afcer mid- 
September, so that by the last week in September 
_there is a reversal in sign of the temperature gradient. 

(8) The temperatures in the layers near the surface 
begm to rise in early March, and about May l there 
is again & reversal in sign of the temperature gradient 
from the surface to the 60-in. level. 

(4) From about August 25 to September 15, the 
temperatures within 18 in. of the surface remain near 
the freezing point, indicating that the complete 
freezing of the water in the active layer takes about 
three weeks. 

(5) The temperatures at the 98-ft., 300-ft. and 
450-f. levels remain cally constent with the 
following values: 98 ft., —13-50°O.; 300 ft. 
—11:50? C.; 450 ft., —9-64^ C. 

(6) The layer from 50 ft. to 08 ft. is nearly iso- 
thermal. 

(7) Seasonal temperature changes are perceptible 
to near the 50-ft. level; but the lag at this level 
amounts to about six months. 

: ANDREW THOMSON 

(Controller of 

Meteorological Servioee) 


` P. C. BREMNER 
Department of Transport, 
815 Bloor Street West, 
Toronto 5. July 16. 


Reaction between Diethyl Peroxide and 
Nitric Oxide 

In the hope of ing the radicals probably 
produced during the photolysis of diethyl peroxide, 
the vapour of the latter was mixed with & several-fold 
excess of nitric oxide in a 3-litre ‘Pyrex’ bulb. The 
mixture was then, passed through a water-cooled 
helical silica tube surrounding & mercury aro into a 
trap immersed in ‘Drikold’. Suspioiously large 
amounts of ethyl nitrite were found in the trap, and 
even larger quantities were collected in & blank run 
without the aro. After the mixture had been stored 
in the dark for twenty-four hours, spectrophotometric 
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examination showed that & major portion of T 

peroxide had been converted into nitrite. p 

The inhibition by nitric oxide of the thermal decorn- 

position of diethyl peroxide! is clearly no evidence 

for & free radical mechanism. . B 
H. N. MOBTLOOE 

D. W. G. STYLE) . 

King’s College, y 

Btrand, kad 

London, W.C.2. . 

April 23. i j 

1 Moriya, Res, Phys, Chem., Japan, 143 (1046). ' 
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Inhibition of the Thermal Decomposition , ' 
of Diethyl Peroxide a 

THs mechanism of the thermolysis of digthyl 
peroxide is uncertain. Harre and Egerton believed 
the reaction to be a ightforward, unimolecular, 
decomposition, although y observed short in- 
duction periods with some samples and generally 
much longer ones in the presence of nitric oxide’., 
The products suggest the occurrence of reacti 
involving free radicals, and in the opinion of Neumann! 
the decomposition 1s a chain reaction. It is, in 
difficult to reconcile a significant participation of fre 
radicals in the decomposition with the first-ord 
kinetios and the low activation energy (o. 81 k.cal.); 
compared with accepted dissociation energies of 
O—O bonds (HO—OH, & k.cal.*, t.BuO—Ot 
30 k.oal. *). 

A reexamination of the reaction in & spherical 
2-litre ‘Pyrex’ vessel using peroxide pressures of &' 
fow millimetres of has, in the main, oah- 
firmed the resulte obtained by Harris and Hgerton. 
Our velocity constants, derived from initial ratcp,, 
were however about 25 per cent greater than th 
of Harris and Egerton, and the activation energy, 
a little smaller. An appreciable reaction of ) 
order appeared to be superimposed on the first-order 
reaction at temperatures below 100? O. During tlle 
course of individual reactions, the first-order law was 
not well obeyed by the pressure change, and the 
energy of activation derived from the ‘half lives’ of 
the preasure change were considerably lees than that 
obtained from the initial rates, and waa, indeed, cloge: 
to the value of about 22 k.oal. obtained by Rusi 
authors’. m 

When hydrogen iodide was added to the peroxide 
vapour at o. 140? C., the rate of change of preesuie 
waa reduced and iodine was formed. Excess h, 
iodide reduced the rate to rero. Addition of i 
algo inhibited the pressure change, although not 
pletely, & limit of about 40 per cent of the uninhibi 
rate being attained with exoees iodine. 

In view of the reaction obeerved with nitric oxidef,, 
caution is required in the interpretation of theae’ 
observations, which are bemg extended. |: 


A. D. JENKINS, |. 
D. W. Q. S8rxrs }': 
d, s S 
London, W.C.2. t 


April 23. ft 


1 Proc, Roy. Soe, A, 188, 1 (1038). 

* Blat, Gerber and Neumann, Pkproockim., U.R.S.8., I0; 2 
030), o irumann end Tu Acts. Phyricochien., URS}. 

1 Giguere, Canad. J. Ber, B, 88, 17 (1950). C |^ 

1 Rust, Beubold and Vaughan, J. Amer. Chom. Soc., 78, 338 (1950). 

4 Mortlock and Style (see preceding communtoation), NES 
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New Method of Melting Ferromagnetic 
A uctors BaFe,O,, a New Kind 
magnetic Crystal with High 
| 1j 0 Crystal Anisotropy 
soent years, ferromagnetic oxides have become 
peat , interest for electrotechnical &pplicationg?*. 
y'are;used in the form of polyorystalline antered 
ials. In order to geb & better insight into the 
prop prties of the material itself, without the additional 
infi Hnce! of air pores, we started to prepare these 
‘oxide from the melt. Moreover, we hoped to grow 
à 1| these melta single crystals large enough for" 
















"Bm. Gis aa Gt tel ferrite and manganese 
"xing |ferrjte from a borax melt.: 
4 We ‘have applied the high-frequency zehini 
j que common in research on metals. Speci 
arise in using this high-frequency teohnique 
‘dealing’ with oxides, which are mostly semi- 
“eon rs with a high resistivity at room tempera- 
|| All ferromagnetic matenals investigated were 
‘of several oxides, one of which waa always 
. As magnetite is an iron oxide with & 
rap rely low welstivity (p = 0-01 ohm am. at room 
ature’) it has been used as & starting material 
o melta, instead of a-Fe,0,;. 
jorder to prevent oxidation of the material and 
MOSU tant loas of conductivity during heatmg, the 
ue Pep bc M igit 


than 10~ parta of oxygen. Sintered 
: powder Buoh that the desired ratio of the 
eth joni in the final product is obtained. When 
p on nténta of the crucible have completely melted 


langed to the equilibrrum oxygen atmo- 
e ferromagnetic oxide at its melting 
' i The conductivity of the ferromagnetic 
ea in the neighbourhood of this temperature 

ciently high to make the high-frequency 
tion currenta keep these oxides in the molten 
, An advantage of this method of melting 






















here, the nitrogen can be replaced 
et a pressure much higher than atmo- -` 
‘Another advantage is that it 18 not the 
i that is directly heated, but its contents ; 
cible has & slightly lower temperature 
fis.: the| case when using the electric furnace 
ique; d thus contamination of the melt by 
crucible material will be slower. Several kinds 





ura di on Me ae Tn the 


or 
e jeney field, this metallic disk attains a 
dr, famperature than that of the contents of the 


o, ‘thus causing additional heating of the 


igk-shaped surface crystals grow when the molt- 
poess described above is followed by a reduction 
i “high: ffequenoy current and. consequent slow 
Mp 
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oooling below the temperature at which the contents 
solidify. The &ooompanying illustration is a photo- 
graph of the surface of the contente of the crucible, 
showing several crystals of manganese ferrite 
(diameter of the crucible 32 mm.). One of these 
materials has a [100] plane parallel to the surface, 
while all other planes shown are [111] planes. 





Burface of the contents of 
single crystak ot AAA 


Magnetite crystals con leas than 2 per cent 
ferrous iohs in excess are obtained from the melt if 
the melting process is carried out in an atmosphere 
having les than about 10~ atm. oxygen pressure. 
In order to prevent oxidation during cooling, the 
melt is rapidly cooled (within 10 min.) from just below 
the melting point (1,600? C.) 'to about 1,000° C., after 
which it is cooled to roam temperature m about five 
S The equilibrium oxygen pressure at the 

int appeared to differ greatly from that 
pd and Gurry' (about 0-06 atm. oxygen), 
but is in good agreement with the figure given by 
Smiltens*?. The equilibrium atmosphere of manganese 
ferrite at ita melting point (1,600° O.) appeared to be 
about 1 atm. of oxygen (crystals containing 0-17 
per oent ferrous ions by weight were obtained), 
which was also found recently by Gurry and 
Darken!. 

Another interesting ferromagnetic material ig 
BaFe;,0,,, which has a hexagonal structure? and 
shows a very high magnetic orystal anisotropy. 
P asian on the melting of magnetite with 

erent amounts of barium carbonate gave three 
lands of hexagonal phases with different c-axee, 
respectively 23-2, 32-8 and 28 A. Mostly theee phases 
formed thin alternating layers of parallel-oriented 
crystals, and a single type of crystal could not be 
separated. Braun (see ref. 2) found that the first 
kind has the magnetoplumbite structure already 
described by Adelskold*. From a melt of 12 gm. 
Fe,O, and 1-8 gm. BaCO, in oxygen, a single crystal 
with a c-axis of 32-8 A. was separated. The dimengonsa 
of this crystal were 4 x 5 x 0-3 mm. An account 
of the X-ray examination of this crystal is given by 
Braun", This crystal proved to have the composition 
BaFe,,0,, and a structure resembling that of 
B&Fe;O0;,. It has the hexagonal axis perpendicular 
to the surface of the disk, and in a homogeneous 
magnetic fleld this c-axis becomes omented parallel 
to the lines of force, which suggests a very strong 
crystel anisotropy. Results of magnetio measure- ` 
ments are grven elsewhere’. 


a crucible showing several 
ferrite (aruoible diameter, 32 FAPA 


disk-shaped 
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I wish to thank Dr. J. J. Went for his interest 
and advice during the experimenta. 
H. P. J. Win 
Philips Research Laboratories, 
N.V. Philips’ Gloeilampenfabneken, 
Eindhoven. 
June 12, 
pasen for iste Bnoek, J. 
"wen, a Baibenau, 
MES 


NOM Developments in Ferromag- 
W. and van Oosterhous, 


Gorter, E 
SK. Tow 18 85 (1052). 
DR I ae uU eR dE T Me d 
Tech., p. 58 (1049). 


ae Matthias, B. T., and Hemelka, J. P., Phys. Res., 70, 39 

* Gal Remeika, J. P., and Meritt, F. B., 
Phys, Hes. Yee in qe: 

o crc 2 d vere RU woes Fe Hac C Mic Bo 


"Dems T. B. and Gury, R. W., J. Amer. Ohem. Soc., 68, 708 

ar: B. W. end Darkm, L B. J. Amr. Ohem. Sow, TR, 5906 
1 

AMARAS. Ark. Kemi, Mineral, Geol, 184, "1 (1988). 

1 Braun, P. B., see following communication. 


Crystal Structure of BaFe,,O, 

Ix the course of an investigation’ into the properties 
of substances with magnetoplumbite structure’, 
Wijn? of these laboratones tried to prepare single 
crystals of baO.0Fe,0,. Mixtures of barium oxide 
and magnetite (Fe,0,) were melted and slowly cooled. 
In one of these melts a single crystal of about 4 x bx 
0-3 mm.* develo 

The results the X-ray investigation of this 

are shown below. The notation used ia that 
of the "International Tables for the Determination 
of Crystal Structures" (1935). 


Com tion, BaF Dv 

Pes rci o 3$ BA 2 rmata unita pec cell 

2 Ba on rie 8$ 01n 5 «~~ 180° 
2Fe, 120, 12h) s = 64 5° s~ 00° 
4Fe , haat 40, r= 5° 

4Fe „ 4(o) s — 20° dori rcu s~ 180° 
4Fe ,, s = 20-5 40,, 4e) s c 40° 

Fo n z = 33-5° 12 0 „ 12()z-13* e~ 00° 
6Fe ,, 40,4 s= 13° 


» 130 s~ He 


The m&gnetoplumb:ite structure can be described 
as consisting of spinel-like blocks, with the thickness 
of four oxygen layers, linked together by layers in 
which one oxygen has been replaced by barium. The 

layer is hexagonally packed with respect to 
ita neighbouring layers. Moreover, it contains an 
iron atom surrounded by five oxygen atoms in & 
trigonal dipyramid. 

The new structure described here is built along the 
same lines. The spinel blook has not four but six 
oxygen layers, the j Ea [Fe ratio now being 1/18. 





4(— > Cubic close-packed layers 
O., Oxygen; @, barium; x, centre of symmetry 
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A detailed discussion of the structure determination, 
will be published elsewhere. 

The accompanying drawings show the relation’ 
between the two structures mentioned. They. 
pret sections through the 0001 and 1120 axes. 

iron atoms are omitted; they are distributed: 


regularly among the cavities in the close packing af,’ 
oxygen and barium. 
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P. B. BRAUN 
Philips Research Laboratories, i 
N.V. Philipe’ Gloeilampenfabrieken, 
. Eindhoven. 
June 12. EE 
Bio A Pi Took, Hen BO T9. 194 "aei 82) pnd or fel BS. 
Wo. 3, "t ies). i 


"Adelakdld, V., Ark. Kemi, Mineral, Geol, 18A, No. 29 (1938). ] 
* Wil, H. P. J., see preceding communication. P 


5 





Peroxidation of Unsaturated Ketones 


Two recent reviews of peromdation of organio 
compounds'? cite the fact that q,B-unsaturated 
ketones are oxidized by peracids to enol esters. 
A priori, however, one might expect one or more of 
three possible products and their hydrolysates. 





o 
ll 
40—-0—0—0—0 o 
l i | 
C=C = 0—0—0—0—90 an 
o 
b | 
P TLEENE NE EN. Qm «4 


Thus, I and II would result from an attack of peracal 
at the carbonyl carbon followed by rearrangement 
aire te (50 ee DDS Py: eee 
Friess‘, and Doering*, while would be the con: 
sequence of an attack at the B-carbon of the coa- 


jugated system. 
With the exoeption of a few peroxidation achina 
in the terpene fleld, only three mam examplee** of 


this proceas appear in the literature, and in all three 
cases the starting compounds possess a phenyl group 
in the B-position. Ona 
anism? to this system 1 or example, benzalacetone!, 
it becomes that the transition state involves 
a mesomeric benzyl carbonium ion (IV) if the, 
pei rie carbon-carbon double bond ia permitted 
in breaking the peroxide 

Sings (IV) constitutes a low-energy state, 1b would be 
expected that the above transition requires leas 
activation energy than either the migration of the 
methyl group (to yield II) or an original attack f 
the peracid molecule on the B-o&rbon (to yield II 

Thus, i$ might be predicted that any a,B-unsaturated. 
carbonyl system contaming a substituent in the: 
&-poeition, which has the power of stabilizing a 
carbonium ion there, would yield an enol ester or. 
lactone on peracid oxidation. Furthermore, systems 
not having this property might be expected to yiaid. 
the same, and/or a,f- -unsaturated esters or lactonse 
and/or a,f-epoxy-ketones. 

Julian’s perbenzoic acid asinine of 5, 6-di- 
bromo-l0-pregnen-38-ol-20-one acetate (V) to! ihe 
16,17-oxido compound (VI) lends some credeno$ 
the above Seen Likewise, preliminary expect. 
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ments of an extensive research of the peracid oxida- 
tion of unsaturated ketones in these laborator: ) have 
yielded similar resulta; for example, an a-paenyl- 
«,B-unsaturated ketone reacted with peracetic acid 
giving a mixture consisting mainly of compounds IL 
and ILI. It is hoped to report on the outcome of 
these investigations in due course. 


go 
24 X 
AcO 
BrBr 
(¥) 





Helpful discussions on the above problem with 
Prof. G. Stork are gratefully acknowledged. 
Ernst WENKERT 
MorpEoaat RUBIN 


(1936). 
Jultm, Meyer and Ryden, J. Amer, Chem. Soc., 7E, 367 (1960). 


Solubility of Melanins 


IN further attempts to find a solvent for melanin 
which would be of use in histological work, the 
following substances have been found to dissolve, in 
the cold, the pigments extracted from the ink sao 
of Sepia is and melanoma tissue, and those 
prepared adrenaline and 3,4-dihydroxyphenyl- 
alanine (dope): ethylene glyool monomethyl ether, 
ethylene glycol monoethyl ether, and ethylene glycol 
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monobutyl ether. ‘The monoethyl ether had the 
greatest solvent power. These melanins have also 
been found to be soluble, in the cold, in mixtures of 
ethyl lactate and benzyl alcohol, the best proportions 
being 6 of the former to 4 of the latter (by volume). 
In all these solvents the solubilities of sepia, melanoma 
and adrenaline melanins were, so far as could be 
determined from what must be regarded as impure 
i , of the same order, but the melanin from 
3,4-dihydroxyphenylalanine was much less soluble 
than the others. However, these solvents failed to 
dissolve the melanin in sections of melanoma tissue, 
even with the aid of heat. The method used for 
ing the sepia and melanoma melanins was: 
(1) solution in 10 cent aqueous sodium hydroxide, 
(2) filtration and precipitation of the melanin by 
dilute hydrochloric acid, (8) removal of extraneous 
fatty substances by extraction with ethy] alcohol, 
chloroform and benzene, (4) repetition of (1) and (2). 
This extraction ure was also applied to mel- 
anins from 3, ydroxyphenylalanine and adren- 
aline, but in spite of this uniformity of treatment the 
former prod: still the least soluble of the four 
types of pi t. 

Millott and Jacobson! have recently directed 
attention to the variations in the solubility of melanin 
as described by different workers in this fleld. In 
the case of sepia and melanoma melanins, as oom- 
pared with that from 38,4-dihydroxyphenylalanine, 
these differences in solubility may well be due to 
combination of the pigment with other intracellular 
substances, probably proteins. (Preliminary experi- 
ments have suggested that sepia melanin has & mole- 
cule approximately twice size of thet from 
3,4-dihydroxyphenylalanine*.) This does not explain 
the difference in solubility between 8,4-dihydroxy- 
phenylalanine and adrenaline melanins; but this 
may be due to the i oe of the methyl group, 
attached to the indole nitrogen, in the adrenaline 
produot?, 

Two conclusions appeared to be justified : (1) re- 
moval of melanin from the ink sao of Sepia officinalis 
and melanoma tissue by the method described above 
altered its chemical composition; and (2) these 
melanins, after taking into consideration this effect 
of extraction, are not identical with that derived 
from 3,4-dihydroxyphenylalanine. 

The work has been carried out with the aid of a 
grant from the Government Grant Committee of the 
Royal Society. 


184 Bispham Road, 
Bispham, Lanos. 
May 6. 
'Millott, N. anch Jacobson, F. W., J. Invest, Dermat, 18, 91 (1052). 


‘Lea, A. J., (unpoblithed data). 
“Cohen, G., O.R. Acad. Sci, Paris, $90, 706 (1045). 
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Action of X-Rays on Aqueous Solutions 
of Perchloric Acid 


Iw the study of the radiation chemistry of metal 
ions in solution, it may seem desirable to use perchloric 
acid solutions because it is generally assumed that 
perchlorate iona show relatively little tendency to 
complex formation. 

However, as was found recently, perchlorate in 
aqueous solutions is decomposed by the action of 
X-rays into chlorate and oxygen. Fig. 1 shows that 
the amount of chlorate formed in the irradiation of 
aqueous solutions of perchloric acid by X-rays 
(200 kV.) is directly proportional to the concentration 
of the perchloric acid. While the addition of ceric 
salta to the solution does not influence the formation 
of chlorate (see Fig. 1), if ferrous salts are present in 
solution, chloride is formed in an amount which 

t to the chlorate formed in the absence 
of ferrous salt, under otherwise similar conditions. 

Fig. 2 shows some of the resulte obtained in the 
system ferrous orate — perchloric acid. In this 
case, particularly at the higher rio acid con- 
centrations, the results do not show the normal 
features of the radiation chemistry of the ferrous — 
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ferric gystem!. Whereas in the irradiation of ferrous 
sulphate in sulphuric acid solutions, in vacuo, the 
amount of hydrogen gas formed is equivalent to the 
amount of ferric salt produced}, this is no longer 
true in perchloric acid solutions where, under similas 
conditions, leas than the equivalent amount o 
hydrogen is produced. 

The general conclusions which can be drawn from 
these results are again in agreement with the 
tion that the energy absorbed by the water leads às to the 
net decomposition: H40 H + OH, 
in the formation of hydrogen atoms and hydroxy. 
radicals’, which, however, under the conditions ir 
question, seem to be unable’ to react with the 
perchlorate. 

As pointed out above, the amount of chlorate 
formed is directly proportional to the eonoentratior 
of the perchlorate. This would be in agreement witt 
the assumption that ite formation is due to a ‘di 
effect, that is, to the radiation energy which 
absorbed by the perchlorate itself. It is conceivable 
that this mechanism mvolves the formation of an 
unstable intermediate leading to the formation of 
chlorate (which is not influenced by caric salta) and 
which in the presence of ferrous salta is 
reduced to chloride. 

A full account will be published elsewhere. 

B. Minim 
Q. STEN 
J. Waes 
University of Durham, King's College, 
Newcastle upon Tyne, 1 
July 16. 
1 Rigg, T., Btetn, G., and Wols, J , Proc. Roy. Soc., A, SI, 375 (1082). 
1 Wetm, J., Nature, 183, 74 (1044). 
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A New Route to CEstrone 


Ix a recent paper, Johnson and Christiansen! have 
reported a new total synthesis of œstrone (I) from 
the keto-diester (IT). 

For a number of years we have bean engaged m 
the study of the Friedel-Craft reaction with the view 
of preparing compounds of type II. We have already 
reported! the synthesis of 4-methyl4-carbethoxy- 
(p-meth enyl)-cyclohexan-3-one (IV) by Friedel- 
Oraft tion between anisole and 4-methyl-4- 
carbethoxycyclohexene-8-one (ILI). In -the present 
communication, the study of the condensation of 
methyl 4-methyl-4-carbomethoxycyclohexene-3~one- 
2-acetate (V, Xmax, 235 my, log « 8-8) with anisole is 
reported. The reaction was carried out in the cold 
with & solution of (V) in anisole in a slow stream of 
dry hydrogen chloride and in the presence of 
anhydrous aluminium chloride. The condensation 
product, obtained as a glass, was hydrolysed and 
deoarboxylated in 80 per cent yield to give a mixture 
of two isomers of ce al ae henyl UR vei 
hexan-3-one-2-aoetio acid A a B 
points 208° and 135°) in Ba ratio 1:7, e k 
The isomer B was also obtained by Johnson and 
Christiansen by the hydrolysis of their keto-diester Il 
(private communication). A direct comparison of the 
mixed melting point of our isomer B, TADE point 
135° with an authentic specimen, kindly ee ed 2 
Dr. W. 8. Johnson, showed no depression. 
successful conversion of (II) to cstrone (I) e 
further work in this line unnecessary. . 

The unsaturated keto-ester (V) was prepared by 
the following method. Methyl hexane-1,2,6-tr 
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OB40 ——000H 
0H,—OOO0H, 
(VLA, m.p. 208° 
VIB, m.p. 185°) 
(Y) 


carboxylate (VII), prepared from ethyl 2-oarbeth- 
oxyoyolohexanone-2-acetate?, was oyolized in benzene 
solution with sodium dust m an atmosphere of 
nitrogen, and the resulting sodio derivative was 
directly treated with an exceas of methyl iodide to 
furnish the methylated B-kbto-ester R-H; 
n*$^, 1-406049) in 88 per cent yield. This ester reacted 
»moothly with a molar quantity of bromine in carbon 
.etrachloride solution to give the solid bromo com- 
| ound (VIO, R = Br; melting point 94-95?) in 80 
per oent yield. The latter on dehydrobromination by 
' treatment with dimethylaniline gave methyl 4-carbo- 
methoxyoyclohexene-3-one-2-aoetate (V, n*f?, 1-5141) 
on 75 cent yield. 

in vise of the ood Geld tu ada sten of the above 
preparation, the present method for the preparation 
of the key intermediate II, in the synthesis of 
œæstrone (I), appears to be an attractive one. 

Our thanks are due to Dr. D. K. Banerjee, pro- 
fessor of organic chemistry, College of Engineering 
me Technol Bengal, for his suggestions, and to 

Willian 5$. Jobneon, of the University of Wis- 
onain, for supplying an euthento specimen of VI B. 
| . K. BHATTAOHABYYA 












and Khasigir, J. Ind. Chom. Sec., $6, 206 (1940). 
Chatterjee, J. Ind. Chom. Soc, 19, 502 (1085); 18, 505 (1086). 


Johnson and Obristianeen, J, Amer. Chem. Sec., 78, 5511 (1081). 
Bhattacharyya 


Pyridoxal Derivatives in Transamination 
i & tranafer of amino groups occurs 
6 phigh amino-acids and keto-acids. This 
‘trans- 
amination’, effects a link between carbohydrate and 
dpi metabolism, and the responsible 

o transaminases, are activated by pyridoxal’ or 
erdexsciins phosphates’. The posed mechan- 
B of the reaction involve Ipation of a Schiff 
base between amino- and keto-acids* or between 
amino-acids and pyridoxal phosphate’. Prototropic 
earrangemont followed by hydroiyasis gives, respect- 
vely, the keto- and amino-acids or the keto-acid and 
doxamine phosphate, the latter then undergoing 
reverse reaction with a different keto-acid. A 
vermible, non-enrymio reaction between pyridoxal 
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OH, OH; 
00,H, OO0,H, 
o o 
CH,O 
(I1 (IV) 
ag, CB, 
of, N 
i OH,—COOCH, OOOH, 
1 COOCH, ~ 
Oo 
"d | ] 
CH,—COO 
a, -000CH e 
(VII) 


and amino-acids to give pyridoxamine and keto- 
acids, discovered by Snell*, was ahown recently to be 
oatalysed by trace metals (oopper, iron, aluminium)’. 
Interest in this chemical lies i m its 
possible connexion with the biological one ; refore 
an explanation of the part played by metals in such 
reactions is clearly desirable. 

Pyridoxal is a typical phenolic aldehyde, resembling 
salicylaldehyde in many of its reactions. It has been 
found that this similarity can be extended to the 
formation of metallic complexes between pyridoxal, 
ps E and metal salts. These co-ordination 

are analogous to those formed with 
salioylaldehyde’ and have the probable structure (I). 


Mo Me 
nat N 
an 
HO: ET "OH 
3 


(D 


The oompounds of copper, nickel and magnesium 
were sparingly soluble in water and could be isolated ; 
those of iron, manganese and cobalt were too soluble, 
but their formation in solution was evident from the 
marked colour changes observed on mixing the 
componente. Furthermore, similar compounds were 
formed when two moles of an amino-acid were sub- 
stituted for the ethylenediamme. Pyridoxal formed 

complexes with all the amino-acids 
Bohn (elven: alanine, serine, lysine, tscleucine, 
valine, threonine, methionine). In most cases these 
were too soluble for isolation, but their formation 
was obeerved by the characteristic grean solutions 
produced on mixing the components (in the absance 
of pyridoxal the typical deep-blue copper-amino-acid 
complexes were produced). The green colour per- 
sisted in acetic acid solution but was destroyed by 
mineral acids. The tyrosine compound was sufficiently 
insoluble for isolation (found 45.0; H, 5-0; N, 
8- 4; Cu, 14- b; C, HON Cu,6H,0 Tequirea 
C, 45-6; H, 4:9; N, 6-3; Cu, 14-3 per cent). 

In view of the ready formation of such compounds, 

a is le that, in & solutian containing pyridoxal, 

oxamine, an amino-acid and a keto-acid, mixed 
ed nation compounds of the type (II) would be 
formed. The sharing of the lone electron pairs of the 


7Y2 


two nitrogen atoms with the metal would facilitate 
the release of protons from the «-position of the 
amino-acid residue, and from the methylene group 
adjacent to the aromatic ring in the pyridoxamine 
moiety. Electronic displacements might then occur 
as indicated, gi rime eventually to (III). Hydro- 
lysis of (III) would complete the transemination. 
The proceas would be reversible and an -equilibrium 
state attained. 


Me Me 
N= N 
M 
AON 
CH=N N 
HO, 


HO-H, H,OH 


Me 


OHrOH 


In the non-enzymie reaction only two Dag an 
together with cations, were required; for exam paie 
pyridoxal and an amino-acid. However, the o 
componente necessary for the formation of (II) could 
be formed to a small extent in the initial stages by 
spontaneous reaction. 

The significance of these proposals in biological 
trangamination is not yet clear. Cations are known 
to be eementi&l for the proper functioning of many 
enzymes, but the transaminases have not yet been 
obtained sufficiently pure to ascertain their cation 
requirements. If & amilar mechanism does operate, 

: then it becomes possible to ascribe functions to moet 
of the groups in the coenzymes. The aldehyde (or 
amino) and phenolic groups would be involved in the 
transamination proper, while the ring nitrogen and 

(on the 6-hydroxymethyl) would 

pertiórpete in electrovalent linkage with a protein. 
Thanks are due to Roche Producta, Ltd., for & gift 


of pyridoxal. 

J. BADDILEY 
Lister Institute of Preventive Medicine, 

London, 8.W.1. 
July 15. 

at and ee es 8, 120 (1987). 
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: nk ee hd ebrei tid. TE, 311 (1045). 
! Umbrelt, O'Kane and Gunealus, J. Baat., 61, 576 (1048). 
1 Braunstein, "Adv. Protein Obem.", 8, 1 (1047). 
5 Bahlenk and Y'sber, Are. Biochem, 18, 00 (1047). 
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Production of Antibiotic Substances by 
the Roots of a Grass (Trachypogon plumosus 
(H. B. K.) Nees) and of Pentanis!a variabilis 

(E. Mey.) Harv. (Rubiaceæ) 


Durme the course of a study of the rate of 
nitrifloation in soils taken from plant communities 
representing various stages of the secondary grassland 
succession on the Transvaal Highveld, it was found 
that soils taken from the Trachypogon plumosus 
grassland climax community showed a consistent 
lag in the production of nitrate. 

The experimental methods were as follows. (1) 
Soils were moistened and incubated for several weeks ; 
the flasks were weighed initially, and reweighed from 
time to time, the loss of weight being made up with 
distilled water. These soils were then for 
nitrate-nitrogen and ammonium-nitrogen. (2) Soil 
columns were perfused with distilled water usmg th 
Lees and Quastel perfusion technique. The perfusa 
was analysed for nitrate-ni and ammonium- 
nitrogen from time to time. (8) Whole plants with 
their surrounding soil cores were placed in large pota. 
The i ini aly were removed oompletely, leaving 

i soil and root system in the pote. 
Rain-water d down through the soil 
cores WAS CO and analysed for nitrate-nitrogen 
and ammonium-nitrogen. Botanical analyses were 
carried out on the sou surfaces of the pota from time 
to time as plant growth regenerated. 

It was found that, in the pota containing the 
Trachypogon plumosus root and soil, (a) little or no 
nitrate was produced ; (b) the regeneration of plant 
growth was practically negligible. 

Tt was thought from these observations that the 
roots of Trachypogon plumosus were secreting anti- 
biotic substances which were inhibiting the activity 
of nitrifying organismes, and also seemed to be 
inhibiting the EUR of weed seeds, and the 


plumosus were collected, 
washed free of all soil particles and an extract was 
made with distilled water. This extract was tested 
by the agar cup method on plates seeded with 
Escherichia colt, Baoillus Stapinjlococeus 
aureus (Oxford strain) and Streptococcus hamolytious 
quies strain). Very clear, wide rones of inhibition 
were displayed on all plates. Bo far as we know, 
this is the first instance where grass roota have been 
shown to exhibit antibiotic properties. 

The possibility of other planta in this community 
containmg antibiotic substances arose, and several 
grasses and non-graases were treated accordingly. 
Three other non-grass plants were found to show 
antibiotic activity. Two of them, copiers cash 
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_ activity against E. coli and B. subtilis, and alight 
activity against Staphylococcus aureus and Strepto- 
cocous hasmolytious. 

An antibiotic assay of most of the Important plants 
growing in the Trachypogon plumosus grassland climax 
community is at present being carried out. Further 
work on the &ntibiotio prinaple of T'rachypogon 
plumosus and ita effects on nitrifying organisms and 
weed seeds is proceeding. 

I wish to acknowledge the advice and assistance 
given. by Prof. N. P. badenhuizen, Botany 
Ent of the University of the Witwatersrand, Prof. 
J. J. Theron, Department of Agricultural Chemistry 
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of the University of Pretoria, and Dr. J. Murray, 
South African Institute for Medical Research. 


GORDON BTIVEN 
Department of Botany, 
Univermty of the Witwatersrand, 
Johannesburg. April 15. 


Microbiological Decomposition of Malto- 
and Lacto-bionate 


Stodola and Lockwood}, and Kluyver, De Ley and 
Rijven', demonstrated that several species of 
Psoudomonas are able to oxidize maltose and lactose 
to the corresponding malto- and lacto-bionio acid, by 
oxidation of the reducing group of the disaccharide, 
without breaking the oxygen bmdge. Some strains of 
Pseudomonas consume the calorum salt of these acids 
slowly. Pseudomonas is a common surface inhabitant 
of several natural waters, so it 1s likely that under 
these natural conditions these cella may convert 
maltose from polysaccharides (formation of lactose is 
improbable) into the corresponding acid. It seemed 
to be of interest to ascertain what kınd of muaro- 
organiams are endowed with the ability to consume 
maltobionate, with the view of getting an idea of 
the rmportanoe of thia decomposition process in 
Nature. Lactobionate was included in view of & 
future study of the enzymatic mechanism of its 
breakdown. 

Petri dishes, contammg agar, with potassium, 
ammonium and magnesium sulphates, yeast ex- 
tract, calcium carbonate and a calcium bionate, 
were inoculated with ditch- and  river-water, 
stagnant water, sol, humus, dune-sand, ete., 
and incubated, usually at 25°-30°C., one set 
aerobically, another anaerobically. Growth in 
anserobic conditions was scanty, and only a few 
colonies developed on bionates. On the other hand, 
there was a luxurious aerobic growth on bionates 
and & great variety of mioroflora developed. Of 
these, more than sixty strains have been isolated and 
investigated. These strains quickly consume malto- 
or lacto-bionate, or both, in a liquid culture medium 
when incubated for plentiful aeration in a shaking 
device 1n an incubator room at their optimal tempera- 
ture. The consumption of bionates was determined 
by the titrimetric method of Kluyver, De Ley and 
Rijven'. The accompanying lst mdicates the bacteria 
found (nomenclature &ecording to ‘‘Bergey”, 6th 
edit. ; quantitatrve data will be published elsewhere) : 
Hecherich«a freunday or intermedium ; Paracolobactrum 


bacterium simpler and helvolum ; 
Tuoresoens and sp.; Bacillus megatherium and 
oiroulans. Several other bacteria, as yet unidentified, 
are able to consume malto- and/or lacto-bionate. 
Usually several different strains of the sams micro- 
organism were isolated. W. colt strains are unable to 
consume maltobionate; some decompose lacto- 
bionate alowly. Most of the above-mentioned strains 
decompose both biongtes. Only maltobionate can 
be broken down under anaerobic conditions by some 


Xadoeporoldes ; Aspergillus sp.: Fusarium merism- 
ndes, avenaceum and oxysporum. It is remarkable 
shat no yeasts were detected. 
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Moat of the bacteria grow well on the corresponding 
disaccharide. Some of the apparent exceptions are 
under investigation. 

The following scheme of maltose decomposition in 
natural surface waters 1s proposed, this being addı- 
tional to those already known. 

Maltose 
| — Peewdomonas 


Maltobionate 
obligate aerobio micro-organisms 
Enterobacteria cow 


Glucose and gluconate 


or 
unidentifled pathway. 


The large number of strains observed suggests that 
this pathway for the metabolism of maltose may be 
quite umportant in Nature. 

A full account of these and related results will be 
pubhshed elsewhere. We also hope to publish a 
preliminary investigation of the enzymatic mech- 
anism in the near future. We are indebted to Sandoz, 
Ltd. (Switzerland), for a generous gift of lactobionate. 

M. BERNAERTS 
Central Laboratory, 
Ministry of Economic Affairs, 
Brussels. 
J. De Lev 

Biochemical Laboratory, 

Veterinary College, 

State University, Ghent. 

April 12. 


1Btodola, F., and Lockwood, Eu DUE Chen., 171, 218 (1917). 
K i. J, De Ley, J., Rijven, A, Ani s. Leswwenhesk 
JM uro: Bex, 47, 1 (1981). 


Deoxyribonucleic Acid Content of 
Haploid and Diploid Aspergillus Conidia 
In 1948, Boivin, Vendrely and Vendrely! suggested 

that the somatic nuclei of a vertebrate species may 
contain a fixed amount of deoxyribonucleic acid that 
is double the amount present m the germ cells. Since 
then, & considerable volume of evidence has been 
obtained to support this view'*. Some apparent 
exceptions, such as rat liver, have been found, but 
these oan be explamed by the presence of nuolei with 
different degrees of ‘ploidy’. The evidence i8 con- 
sistent with the view that in resting nuclei a specific 
amount of deoxynbonucleic acid is associated with 
each set of chromosomes‘. 

In vertebrate tiasues it is difficult to make sure 
that & tissue has & population of nuclei homogeneous 
in respect of the number of chromosome sets. There- 
fore we have thought it of use to investigate the 
deoxyribonucleic acid content of conidia of diploid 
and haploid strains of Aspergillus nédulans*. These 
conidia are uninucleate;  genetio and cytological 
evidence shows that in different strans the nuclei 
are either diploid or haploid, and in the conidia the 
nucle: are all uniformly in one stage, presumably the 

I The volumes of the diploid and 
haploid conidia &re** in the ratio of 2:1. 

Two haploid strains were used: the wild type 
(+, green conidia) and & mutant strain (we) with 
white oonidi&'. Two diploid strains heterozygous 
for known markers were p 3: one with green 
conidia (sg lys/ad, y) and the other with white 
conidia (28-a). The latter strain was obtained 
through somatic recombination"* from a green diploid 
(to, paba, bi jad, y). Cultures were grown on & 
minimal agar medium containing glucose and mineral 
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salts. The conidia were harvested in saline containing 
0-1 per cent calzolene oil and were counted in & 
hemocytometer. They were precipitated with 0:5 vol. 
80 per cent trichloroacetic acid and extracted 
successively with 10 per cent trichloroacetic acid 
(twice), acetone, ethanol, hot ethanol : chloroform 
3:1, hot ethanol : ether 3:1 (twice) and ether. 
The dry powder obtained was extracted’ with 5 per 


cent trichloroaoetao acid at 90° for 15 min., and the’ 


deoxypentose in the extract was estimated by the 
diphenylamine method!’ with incubation at 87° for 
18 hr. The results are expressed m terms of deoxy- 
ribonucleic acid phosphorus, the method having been 
calibrated wrth purified thymus deoxyribonuoleio acid. 


Strain DE acid horus 
( gm. 10* E ) 
Green haploid H 
Grom i der HE 
White diploid 775 


Within the limita of the methods, these figures are 
consistent with & deoxyribonucleic acid ratio of 1:2 
for the conidia from haploid and diploid strains. 

F. C. Huacy* 
J. A. RoPER. ~ 
Department of Biochemistry and 
Department of Genetics, 
Unrvermty, Glasgow, W.2. July 17. 
* British Emptre Cancer Campaign Exchange Fellow. 


Ivin, A., Vendrely, Rẹ and Vendrely, O., C R. Aoed. So, Ports, 
£29, 1001 (1048). 


1 Davidson, J. N, and Lenie, I., Canser Res., 10, 587 (1950). 
* Mirsky, A. H, and Eis, H., J. Gen. Phyriol, 84, 451 (1961). 


ax xs B- Y„ H ¥. O, Hutchison, W. O., and Davidson, 
J. N. (to be publubed) 


J. A. Emperientis, 8, 14 (1962). 
pistes seg G., and Roper, J. A., “Advances in Genetica’, 5 (In the 


7? Yul, E., J. Bot, 77, 174 (1089). 
*Pontecorvo, G. and Roper, J. A., J. Gen. Mirono. (Pros), & 
vil (1963). 


' Behnelder, W. O., J." Bi. Ohsem., 161, 203 (1045). 


s iis E. K., and Dackerman, M. H., Arch. Biochem. Biopkys., 
85, 97 (1962). i 


Efficiency of Growth In Mytilus edulis 
and Two Gastropod Veligers 


Grown efficiencies have been studied extensively 
in domestic anrmals and in some common laboratory 
animalsi. Little is known, however, of the utilization 
of energy in the growth of lower anrmals. I have been 
able to show that marine invertebrates may have 
high growth efficiencies. Efficiency calculations were 
based on growth-rate and oxygen uptake in Mytilus 
edulis of different ages, and in veligera of two marine 
gastropods, Littorina littorea and Nassa reticulata. 
Hates of growth were calculated from average 
increases in length in Nature durmg known intervals 
of time. Data published by Thorson’ were used in 
calculating growth-ratea of velgers of Litorina and 
Nassa (from the Isefjord, Denmark) and of young 
metamorphosed Mytilus (from the Sound). I myself 
measured the growth of Mytilus veligera (from 
Isfjord). Data on growth of Mytilus durmg later 
stages were obtained from the Pacific off Le Jolla, 
California, where Coe? measured the average inore- 
ment in length of different age- and sire-groupe during 
August-November while maximum growth is taking 
place. Lengths were first converted into total 
nitrogen content using the relationship found by 
Zeuthen* (and unpublished resulta of Dr. Zeuthen). 
Then total organic matter was computed, assuming 
& nitrogen content of 8 per oent of the dry 
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4 
Daily 
Daly oom- Gross 
Nitrogen increase | bustion effi- 
Length content t ot elency 
(mm.) (pnitrogen) | organio | organio of 
matter | matter | growth 
per (per (per 
JL oent) omt) ont) 
[ue 
veliger | 0-09-0-26 0-003-0 07 11-2 4-2 T8 
[oar e0| 032-100 mwas | 28 84 
11:0-22 8 580— 2,000 577 1:8 76 
pi oni 21 082:1 2,500— 7,000 34 15 60 
31 0-40 9 6,500—12,000 2-0 1:8 61 
meta- 40 0-400 | 12,000-18,500 14 1:8 54 
mph: 51 -0—56 9 | 21,000—27,000 0:8 1:0 44 
61 0—63-8 | 32,000—-36,000 0-4 10 29 
00 0-00-8 | 82,000-84;000 01 | 08 | 11 
| Littori»a | 
httores 
veliger | 0 20—0:88 0 02-0-22 9-0 des 64 es 
Nene à 
e | 
veger | 0 30-0-56 0:130 68 9-8 5:4 es 
organio matter. Rates of oxygen upteke were 


obtained from Zeuthen*. The oxygen values were 
converted into organic matter by assuming that 
1-2 litres of oxygen is equivalent to 1 gm. of organic 
matter. 

From the accompanying table it is seen that the 
efficiency of growth is of the same order in veligers 
of Mytilus. Littorina and Nassa. Furthermore, the 
efficiency of growth in Mytilus does not significantly 
change on metamorphosis. Owing to the hetero- 
generty of the material the inoreage in efficiency 
indicated m the table ia probably not significant. 
A pronounced decrease in efficiency starta at a length 
of about 30 mm., when the growth-rate drops to 
about 2 per oent daily. Harvey calculated that the 
efficiency of growth in the marine copepod Calanus 
finmarchtous was about 70 cent. The growth 
efficiencies in Calanus, Littorina, Nassa and M yisius, 
up to & length of about 50 mm., fall close to the 
values found in embryos. The gross efficiencies of 
growth of embryos for the hen, frog, flsh and gilk- 
worm are 62, 51, 59 and 65 per cent, respectively 
(Brody!, pp. 48-44). Maximum efficiencies of post- 
natal growth are generally found to be lower than 
m these marine invertebrates ; for example, 20—40 per 
cent in pig, trout and cockroach’. 

C. BAnKER JØRGENSEN 

Zoophysiological Laboratory, 

University of Copenhagen. April 8. 

1 Brody, S., “Bioenergetics and Growth” (Mew York, 1945). 

1 Thonon, G., Medd. Komen. Denmerks Fitk.- og Havunders., Berio 
Plankton, 4 (1910). 

* Coe, W. BR. J. Bap. XooL, 99 (1945). 

3 Zeuthen, H, C.R. Lab, Carisberg, Bér. chim., 85 (1947). 

“Harvey, H. W., J. Mar. Biol. Aseoc., 99 (1050). 

‘Rahn, O., Growth, 4 (1040). 


Molybdenum Deficiency in Florida Citrus 


INVESTIGATIONS at this Station have disclosed thai 
molybdenum deficiency is found in citrus tree 
throughout the citrus-growing area of Florida. The 
symptom of this deficiency has been called yellow 
spot since it was first described by Floyd’ in 1008 
Yellow spot has also been reported in citrus on the 
Isle of Pines’. Repeated studiee? failed to demonstrat 
that it was due to an infectious fungus, bacterium o1 
virus. It is known to occur on practically all kind 
of citrus; but the rootstock greatly affecta the exten! 
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Molybdenum deflolemcy of citrus leaves, Left to right leaves from Temple orange, 
tangerine, orange and pefruit 


gra 


to which the tree is injured. Trees on grapefruit 
rootstock are much more seriously affected than are 
trees on other rootetocks. This is one of the reasons 
why grapefruit has not been widely used aa a root- 
stock in Flonda. ; 

Molybdenum deficiency in citrus appears first as 
water-soaked areas in leaves in the early spring. In 
the summer, these areas develop into large inter- 
veinal yellow spots with gum on the lower leaf sur- 
faces (see photograph). Badly affected leaves event- 
ually drop, and in extreme deficiency the trees become 
almost completely defoliated during the winter. 

Molybdenum foliage sprays caused the yellow spot 
leaves to become within three to four weeks 
after application. Some response was obtained when 
ag little aa 0-1 gm. of sodium molybdate was applied 
per tree. The lowest amount which gave a satis- 
factory response was 0:1 ounce per tree applied as a 
spray mn 10 gallons of water. Equivalent amounts 
of ammonium molybdate have been equally as 
effective as the sodium salt. When 1 gallon of a 
solution containing 1 gm. sodium molybdate was 
injected under pressure into the trunk of a yellow 
spot tree, using an apparatus similar to that described 
by Southwick‘, the leaves became completely green 
within ten days. 

The amount of molybdenum required by citrus is 
very small. Vanselow and Datta’ in greenhouse 
studies found that molybdenum deficiency showed 
up in lemon trees in which the dried leaves analysed 
ee contained 0:02-0:08 p.p.m. molyb- 
denum. emical analyses made at this Station 
showed that the molybdenum content of yellow 
spot leaves from grapefruit and orange trees varied 
from 0:03 to 0-08 p.pm. The molybdenum oon- 
tent of leaves from nearby green trees was found 
to be slightly higher in each instance. Samples of 
leaves taken from two yellow spot trees three months 
after soil applications of 1 gm. and 1 ounce of sodium 
molybdate were made showed the leaves contamed 
0-05 and 0-08 p.p.m. of molybdenum respectively. 
There was no noticeable greening of the leaves six 
months after the soil application. 
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Molybdenum sprayed on trees did 
not & to be readily trans- 
located. When the lower halves of 
grapefruit trees were sprayed with 
1 ounce of sodium molybdate, leaves 
that were covered with the spray 
became green whereas those in the 
tops of the trees remained yellow 
and eventually dropped. 

The total molybdenum content 
of Florida citrus soils has been 
found to be very low, ranging from 
0:20 to 0-40 ppm. Water ex- 
tractions were made on a large 

of Florida soils and the 
amount of soluble molybdenum was 
found to be leas than 0:001 p.p.m. 

Studies’ have shown that the 
amount of molybdenum taken up 
by plants increases with increasing 
pH of the soil. Grapefruit trees in 
plota at the Citrus Experiment 
Station growing on soil having a pH. 
of 4-2 were severely affected with 
yellow spot, which caused almost 
complete defoliation of the trees. 
Chemical analysis of the leaves 
indicated they contained 0-08 p.p.m. 
molybdenum. Trees were green on adjacent plote 
where the soil had been limed to pH 5:0. The 
molybdenum content of leaves from these plots was 
found to be 0-06 p.p.m. 

This 18 believed to be the first time that symptoms 
on trees growing in soil have been identified as 
due to molybdenum deficiency. 

Ivan STEWART 
C. D. LEONARD 
Citrus Experiment Station, 
University of Florida, 
Lake Alfred, Florida. 
March 20. 
Floyd, B. F, Fla. Agrio. Hxp. Sta. Ann. Rept, 1008 
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Factors Governing the Adaptation of 
Bacteria against Quaternaries 


CHAPLIN has shown! that, contrary to a view 
current until then’, it is possible to increase the 
Temstance of certain Gram-negative bactena to some 
quaternaries such as the cationic detergent ‘Roccal’ 
(alkyldimethylbenzyl ammonium chloride). 

Using & sensitive strain of Serratia marcescens 
(obtained through the courtesy of Dr. C. E. Chaplin), 
we were able algo to grow cultures resistant to higher 
concentrations of 'Etocoal'. The expermmenta involved 
three direct transfers, namely, from a 1: 100,000 
dilution of ‘Roocal’ in nutrient broth contaming 
0:6 per cent "Trypton' and of ‘Peptone Difco’, to one 
of 1: 20,000 and then to one of 1:5,000; the pH 
of the media was found to be ~ 6:8 but vared 
slightly with the amount of ‘Rooca!’ used. However, 
the bacteria adapted m this way did not survive 
when transferred to & nutrient broth containing 
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1 : 5,000 
a 01:20,000 +H 68 
; 1 : 45,000 
i 1 : 70,000 &HT7 

1 ' 100,000 

(1st day) (3rd oy) (5th day) 
No. of transfers 


‘Rocca!’ of a concentration of 1 : 5,000 at a pH of 7-4, 
but they survived at this pH in the absence of the 
quaternary. 

When the above experiments were repeated under 
slightly alkaline environmental conditions (pH 7-7), 
the same dependence upon pH was found, because 
we were able to increase the remstanoo through three 
direct tr&nsfers from 1: 100,000 to only 1: 45,000, 
corresponding to & 2-2-fold higher concentration of 
"Rooeal' instead of the 20-fold reached when the 
pH wea on the and side; sioe we were mainly 
interested in the dependence on pH and not in the 
" extent of the adaptation possible, we did not consider 

it necessary to carry out & greater number of trans- 
fers... In both experiments there ia a maximum 
concentretion for each transfer above whioh there 
is no survival. These concentrations are those used 
in our experiments and: shown m the graph. 

The results indicate that the adaptation is de- 
pendent on the pH of the medium, just as the 
bactericidal actrvity is. The bacteriidal activity of & 
cationic compound is known to be enhanced by & 
tas ia p and to be dinmished by a lovebitie of eet e 
The rule has been ahown to govern the affinity of a 
eationic compound for wool, and formed part of & 
general relationghip found to hold between the bact- 
ericidal activity of a compound and ite affinity for 

- woolt. 

Quaternaries have a higher bactericidal activity 
against Gram-positive bacteria than against Gram- 
negative" bacteria. We have shown that such 
compounds, aa exemplified by “Bradoaol’ (phenoxy- 
ethyldimethyldodecyl ammonium bromide), have 
& higher affinity for & degraded wool, which we 
have taken to amnulate the behaviour of Gram- 
positive bacteria, than for intact wool, the mode) for 
Gram-negative bacteria*. We conclude from this that 
the bactericidal activity of a substance is largely 


BACTERICIDAL ACTIVITY OF “ROOGAL’ AGATIWNT S marcescens 
j 24-H&. CONTAOY IN NUTRIENT BROTH, AT DIFFERENT $»H'5 





Conoentrailon of ‘Roocal’ 














m nutrient broth pH 0:8 PH 74 2H 78 
1 * 325,000 - | - - 
1.250,000 - - - 
1:175,000 - m — 
A TETE 
1° 45000 + + + 
1 20,000 + + + 
1: 10,009 + + + 
1: 5,000 + + + 

—, indicates absence of ty. 
* A mincoulbon Into media was made to oonfirm that wo 


were dealing really with a bactericidal action and not a 
one, 
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dependent on its affinity for that part of the bacteria 
(presumably cytoplasmic membrane) the behaviour 
of which is atmulated by wool. It follows from this 
hypothesis that any factor which- alters the affinity 
of @ bactericidal agent for bacteria will affect the 
bactericidal &otrvity in the same direction’. " On this 
basis the resulte of our adaptation experiments 
become readily understandable. Since a rie in pH 
will increase the affinity of cationic substances, the 
bactericidal activity will znorease, and it will require, 
therefore, a lower concentration of the cationic: sub- 
stance to produce the same effect as shown in the 
graph and further supported by the results in the 
accompanying table. 

A similar explanation can be used to show why 
Chaplin' was unable to render & Gram-positive 
organism resistant to quaternariee. Such compounds 
have a much higher affinity for Gram-positive than 
for Gram-negative bacteria, and therefore a much 
lower concentration of the compound would be re- 
quired to enable the production of & resistant strain. 
In all probability, under the conditions of Chaplin's 

i ta, the concentration was always too high. 
We acknowledge the gift of ‘Roccal’, supplied by 
Winthrop-Stearn, Inc., Windsor, Ontario. 
R. FISOBER 
: P. LAROBSE 
National Research Council, 
Ottewa. April 1. 
1 Chaplin, C. H., Oenad. J. Bot, 89, 373 (1961). 
‘Work, B. Th. and Work, EB., "The Basis of Chemotherapy", 253 
(Oliver and Boyd, Tad , Bdinbuigh, 1948) 
* Baker, Z., Harrmon, R. W., and Miller, F. B., J. Beg. Med., 73, 249: 
74, 011 (1041). 


‘Fischer, B., Hoelle, A , and Beiden! B, Het. Chim. Acta, 34, 210 
(1061). Foscher, R., and Larose, P. (in the l: Fiber, R., 
and P., Canad J. Med. Sn 86 (1962). Fischer, Hj 
B., Soames, 114, 268 (1061). 

‘lifer, B. F., and Baker, Z., Senos, 8l, 024 (1910). 

* Larose, P., and Fischer, B., Research, 5, 410 (1952). 
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Distribution of Dextran in the Tissues of 
Rabbits 


THE increasing use of dextran solutions as plasma 
substitutes has made the problem of the fate in the 
organism of the injected polysaccharide a very 
important question. Several studies on this problem 
have been carried out by means of dhemical and 
serological methods of determination of dextran in 
extracta of tissues’, and a few histological inveatiga- 
tions are recorded in the literature. The methods 
used in these studies are, however, inadequate, as 
they do not allow any conclusions to be drawn as to 
the nature of the deposite found in the tissues after 
injection of dextran. 

It has been demonstrated by several investigators 
that a considerable part (about 25 per cent) of the 
dextran injected is excreted through the kidneys 
within & few hours. Others have that a 
portion is elimmated by the intestinal tract’. But 
what becomes of the remaining dextran that slowly 
disappears from the blood without being detected 
erther ın the urme or in the feces? Bome authors 
postulate a breakdown of the polysaccharide to 
glucose unite, which are metabolized in the body’. 
The localization of such processes is undetermined. 
A transient accumulation of dextran outeide the 
vessels may be suggested, and the presence of dextran 
has been demonstrated in lymph nodes and spleen 
by the use of chemical and serological methods. 


“ 
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OW s» A | of dextran granules in the cella of 
E: ^ Li | the convoluted (proximal and distal) 
Le 74 tubules was noted within the first 
e J twelve hours. No traces of dextran 
P E s were visible in the tubular opi- 
NE f oa thelium 48 hr. after administration. 
€ Inver, The uptake of dextran by 
£ ^ the liver oella was vimble about 24 
i x hr. after injection of ‘Macrodex’. 
Ek i Some of the livers studied were 


4. deprived of most of their ordinary 
^ . © glycogen content by starving the 


K AP oa. čr | animals for 24 hr. before autopsy. 
mir , The dextran granules deposited im 
e ksx the liver cells were of uniform size, 

a M ge *' and scattered over tho whole ares of 


] the cell without forming any floc- 
cules like glycogen (Fig. 1). Dextran 








oc NE hf "e. inclusions wore visible up to three 
Res eo T XN | days after administration. No dox- 

e bas «Y -~ tran was observed in the bile ducts. 

et OPE EM Blood . An accumula- 
d ut x EMI «tron of dextran occurs very rapidly 
NL ag ares in the polymorphonuclear leuco- 
euh S + Me uS o Oytes. Within. 15 min. of mtra- 
" M eG “~. 7 ™ peritoneal or intravenous injoction 
P9 uw A or of ‘Macrodex’, a great many gran- 
PA TUM. "7*7 ulocytes were seen to bo packed 
et Sa ™ c0 with dextran granules. The num- 


ber of leucocytes with dextran 
inclusions was at a maximum 3-4 
hr. after administration. At this 
tme such cells are seen evory- 
where in the small veasels and 
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Modified PAS 
Fig. 8. Bone marrow with 
Jecton 


Fig. 4. L h nod z hages filed 
mU A iia ar dana. ae 


In order to follow the distribution of injected 
dextran (‘Macrodex’, Pharmacia) in various organs 
and tissues in rabbits, a series of histochemical 
investigations was started late in 1950. The determ- 
inations were based on the use of the periotic acid — 
loucofuchsin method. In order to aaeure & certain 
specificity to the reaction against dextran, the pro- 
cedure described by Hotchkiss was somewhat modi- 
fled. Furthermore, adjacent sections were treated with 
other oxidizing agente (chromio acid and perman- 
ganate), and with iodine and azur A. Thus it was 
possible to distingumh dextran from other poly- 
saccharides in the sections. Detailed descriptions of 
the methods used are to be published elsewhere. 

The present communication gives a abort summary 
of the results of a series of histochemical investigations 
on 104 rabbite given 6 per cent "Ma&orodex' parent- 
erally in doses of 20 ml./kgm. body-weight. The 
organs and tissues of the animals were studied at 
intervala varying from 15 min. to 80 days after the 
administration of dextran. Liver, kidneys, spleen, 
lymph nodes, bone marrow, blood leucocytes, 
stomach, amall intestine, thymus, adrenals, omentum 
and akin were examined. 

Kidneys. The passage of thelow-molecular part of the 
"Maorodex' through the glomerulus and nephron during 
the first few hours after injection was well demon- 
strated in the sections. A small, trangient deposition 


i 
r1 P P CEA “or 
Me : s yer om 
rre LPT, dete 
Fu. 1. Dextran molustons in Irver cells and K: fear calls £8 hr. after myection of 'Macrodox'. 
Modifled PA Teact.on 
Fig. 2. Polymorphonucloer leucocytes loaded with dextran 4 hr. after injection af "Macro- 
reiiculer celle loaded with dextran granules, 96 hr. after In- 


of ‘Macrodex’ intravenoualy. Modified PAS reaction 
with 


PAS mation = Mr 





in loose connective tissue (Fig. 2). 
In the spleen, dextran-loaded leuco- 
oytes are retained for several days. 
The histochemical properties of 
the dextran granules in tho leuco- 
cytes differ from those observed 
with dextran in vitro. This may 
be due to & change in the chem- 
ical structure of the substanco 
due to some enzymatic attack on the doxtran 
molecule. 


rtant parts of the reticulo- 
system. e uptake of dextran by 
reticulo-endothelial cells was similar in all the organs 
and tissues studied. A moderate amount of tho poly- 
saccharide was visible within the oella about 19 hr. 
after intravenous injection of "Macrodex'. The 
accumulation of dextran imcreased and showed a 
definite peak 48-96 hr. after administration. Especi- 
ally in the bone marrow and lymph nodes, a groab 
number of reticular cells and macrop com- 
pletely filled with dextran granules was visible (Figs. 
3 and 4). Twelve days later, it was still possible to 
see & moderate number of dextran-loaded reticulo- 
endothelial oells in the bone marrow and lymph 
nodes. Thirty days after the injection of "Maorodex', 
the reticulo-endothelial cells did not differ from those 
in the oontrols. . 

These observations suggest that the liver cells, the 
polymorphonuclear leucocytes, and the reticulo- 
endothehal cells, all of which are known to be onzym- 
atically very aotive, play & part in breaking down 
dextran into unite that can be utilized by the body 
or which can be easily elmmnated from the organism. 
An interesting problem in this connexion is the effect 
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of the accumulated dextran on the various physio- 
logical properties of the reticulo-endothelial system. 
Work on this subject ia in progress in our laboratories. 

Detailed reporta on the resulta briefly outlined here 
will appear elsewhere. 

Bexer H. Presson 
Department of Histology, 
University of Uppæla. 
April 10. 
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Airborne Dispersal of Phytophthora 
palmivora, causing Black-Pod Disease of 
Theobroma cacao 


Art the 1951 Cocoa Conference, Mr. G. F. Bowman, 
chief of the American Cacao Research Centre, 
Turrialba!, referred to work by Salazar? which shows 
that tho sporangia of P. palmivora are almost certainly 
not airborne, except in drops of water. Contrary 
evidence was not apparently produced at the Con- 
ference ; therefore it is desirable to direct attention 
to certain obesrvations in Nigeria which indicate that 
P. palmivora sporangia may be airborne and that 
infection apparently resulte thereby. In this respect, 
the species in question would appear to be comparable 
with P. infestans in tem te regions, the airborne 
dispersion of which haa discussed by Gregory? 
and by Van der Plank. It seams necessary to postu- 
late long-distance di to explam the epi- 
demiology of black- disease. Observations have 
therefore been made to test this hypothesis, and also 
to determine whether free moisture is easential for 
take-off and dispersal of sporangia in Nigeria. 

rangja have been observed on ‘Vaselined’ disks 
of ‘Cellophane’ (8 mm. diameter), mounted on pins 
above the surface of an infected pod. The arrange- 
ment was generally such that the disk was facing 
the sporangia and parallel with the pod surface. The 
distance between the disk and the pod varied from 
a ximately 5 mm. to about 20 mm. Six or more 
dicks per pod were exposed for 12-hr. periods (7 a.m.— 
7 p.m. and 7 p.am.-7 &.n.). The maximum mean 
nurober of sporangia found per disk was 2:3, but 
generally the mean number was lees than one per 
disk. Sporangia were caught on disks when free 
moisture was apparently absent during the exposure 
penod. It should be noted in this connexion that 
Ashby* stated regarding P. palmivora in culture that 
“the sporangia when mature fall away from the 
orangiophores by natural &becimion . . .". This 
Peer vaL lends support to the experiments now 
described, which indicate that take-off of sporangia 
can ooour without the assistance of water. 

It is possible that Salazar's' failure to catoh 
sporangia on plates may have been duo to the relative 
inefficiency of large ‘trape’, which has bean estab- 
hshed by Gregory’. Small disks have been used in 
Nigeria because they are likely to be relatively 
efficient under the conditions of low wind velocity 
(4-1 mp which prevail locally". Having estab- 

ished the possibility of air dispersion of sporangia, 
it is necessary to ascertain whether the occurrence 
of the disease is in conformity with this finding. 

Van der Plank’ bae desoribed a ure which 
is suitable for the examination of black-pod disease 
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distribution in cacao fielde, by observing the number 
of doubleta (pairs of affected trees) in sequences of 
trees. In this connexion, ib is convenient to describe 
a tree as ‘diseased’ when it carries one or more 
affected pods, as opposed to a ‘healthy tree’ carrying 
only healthy pm Resulta from observations made 
in the same fleld on two occasions are summarized 
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below. 
Table 1. IXOIDENOH OY DOUBLETS OF DISEASED TENES TY A CAAO 
FIXLD 
Date 
20/5/50 
10/7/50 








Table 1 shows that the numbers of doubleta 
observed exceed the numbers to be expected if 
diseased trees were distributed at random, but the 
differences are not significant, because they are leas 
than their respective standard errors. Therefore such 
grouping as occurs, and which may be due to spread 
from neighbour to neighbour, could oocur by chance 
(P > 0-05). 

Further evidence of random dispersal has been 
obtained from observations on the spread of disease 
from a source consisting of a diseased tree with black- 
pods heaped around its base. The trees under 
observation were inspected every other day, and 
black-pods were recorded, removed and added to 
the heap. 


Table 2, BPREAD OF BLAOK-POD DIERASB FROM 4 SOURCE OY IXFRCTION 
Distance from source 0— 11- 21- $1- 4l- 51l- 61- 7l- 8l- 
m.) 10 2 30 40 5 O 7 8 90 
Diseased. (per 
cent of total trees) 33 35 37 25 22 28 13 24 2 
Ko. of diseased 
(per 100 trees 60 85 08 45 48 34 33 48 t 


There are indications of a decreasing gradient of 
infection from 0-70 m.; but from 71-90 m. there 
would appear to be an opposing gradient which may 
have been due to extraneous infection coming fram 
gome gource beyond the observation area. The heap 
of pods occupied a space about 8 ft. in diameter, 
therefore it could not be properly considered as & 
point-source, which may y aocount for the 
‘fatness’ of the gradient in the interval 0-830 m. The 
resulta suggest random distribution from & oentral 
source, because an approximation to & straight line 
is obtained when the logarithm of the percentage 
of healthy trees is plotted against the number of 
diseased pods’. In connexion with the possible 
origins of extraneous infection, it is worth mentioning 
that there is no direot evidence under local con- 
ditions for the natural production of P. palmivora 
sporangia from alternative hosta or on perte of the 
Irving cacao tree exoept the pods. Sporangia have 
been observed on chupons (vertical stems) following 
artificial inoculation. 

It has been shown that there is evidence for 
horizontal dispersion of black-pod disease in & rendom 
manner, such a8 would be expected for an surborne 
diseases. There is also evidence for vertical spread in 
such a way that healthy pods become infected from 
diseased pods several fect below. It is probable that 
sporangia are commonly dispersed from infected pods 
in gplaah droplets, but there is evidence that take-off 
can occur in ‘dry’ air; it appears that sporangia may 
be airborne over considerable distances. 
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Phytophthora palmivora can readily infect healthy 
pods through wounds; hence there is a possibility 
that some pod infection may be sesociated with 
insect damage. Most of the damage by insecta 
in Nigeria is ascribed to Hi is sp., but casual 
observations indicate that it is only exceptionally 
that black-pod infection is associated with such insect 
punctures. 

Black-pod disease studies are continuing and 
detailed results will be lished elsewhere. I am 
greatly indebted to Dr. P. H. Gregory, Rothamsted 
Experimental Station, for his advice and suggestions 
adopted in the preparation of this communication, 
which is lished with the permission of Mr. A. G. 
Beattie, tor-General of Agriculture, Nigeria. 


O. A. THOROLD 
Department of Agriculture, 
Moor Plantation, 
Ibadan, Nigeria. 
April 16. 
r D. 4 
bid o G Fo, Rapar of Coson cred tos pP £0: (Coson, 
*Belarar, M., thesis tn library of LA.L.A.8„ Turrialba (not seen); 
abstract in Cacao Inform. Bull, 1, Xo. 18 (1949). 
* Gregory, P. H., Treas. Brit. Àfyc. Sos, $8, 26 (1945). 
“Van der Plank, J. B., Emp. J. Exp. Agric. 17, 18 (1040). 
* Ashby, B. F., Trans. Brit. Mye. Soe, 14, 84 (19029). 


Gilbert of Colchester and Wingfield House 


Dr. WOLIM GILBERT, who wrote the celebrated 
treatise, "De Magnete", and who was physician to 
Queen Elizabeth I and president of the College of 
Physicians, lived and worked in London in a ‘‘capital 
Tneesuage or mansion” called Wingfleld House. There, 
in & bachelor establishment, he gathered about him- 
self & group of studente of the new learning and 
developed the scientific method of inductive reasoning, 
his “new sort of philosophising"; which he applied 
to experiments on magnetiam and static eleo 
tricity. 

Wingfield House was in St. Peter's Hill, in the 
paran of St. Peter, Paul'a Wharf. So much is apparent 

m published records and has already been noticed 
in &coounta of Gilbert's life. It seems worth while to 
identify this interesting site more closely, however, 
for it waa in Wingfield House that the seed of modern 
science in England germinated and bore ita first 
fruit. 

The earhest known reference to Wingfield House 
is ın an indenture executed in 15191. It is not clear 
how or when the house came into Gilbert’s possession, 
though the fact that his stepmother was a Wingfleld 
provides a clue. However, the successive ownership 
of the property after Gilbert’s death in 1608 can be 
traced through his will* and through various deeds 
of conveyance’ until the time of the Great Fire of 
1666, when the house was destroyed. Collation of 
entries in the Manuscript survey of building sites in 
London after the Great Fire* with Ogilby and 
Morgan’s map of London published in 1677 shows 
that Wingfield House stood opposite the northern 
end of the College of Arms, almost exactly in the 
middle of the east side of the ramnant of Bt. Peter’s 
Hill that runs between Knightrider Street and Queen 
Victoria Street. 
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It appears from the deeds that the front of the 
house was 86 ft. wide, and that the mte extended 
back about 100 ft. Some years after Guibert died, 
part of Wingfield House was sold to “the Master, 
Wardens and Cominalty of the Mystery or Art of 
Upholders"—tha&t is, the livery óompeny of Up- 
holders or Upholsterers. The indenture‘ that defmes 
the partition of the property describes the house at 
some length. There was & paved yard noar the middle 
of the site between & fore part and a rear part of the 
building, the two parte being connected by the 
kitchen, which presumably flanked the yard. There 
was probably also another yard or garden at the back. 

The eastern side of St. Peter’s Hill was devastated 
again during the Second World War. The remains 
of & wall that can be seen running east from the 
street may well mark the northern boundary of the 
site of Wingfleld House. 


18 Avenue Gardens, 
Teddington, 
Middlesex. 


! Hustings Roll, 288 (91). 

1 Prerogative Court of Canterbury, Bolein 109. 

* Hustings Rol, $42 (20) and 849 (52). 

* Close Roll, 054/5341, mem. 1. 

" P. and Oltver, J., Vol. 1, fol. 95 P jv 
A e Yare fol. 131 (a). (Hi: Nola 
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Cooling Bath for Cytological Investigations 
THe disadvantage of liquid air! as a cooling bath 
for the rapid quenching neceasary in freezing and 
drying for cytological purposes was recognized by 
Hoerr* as the formation of & vapour coat of low 
thermal conductivity &round the specimen. He 
introduced isopentane for this purpose as a liquid 
of high boiling point which did not vaporize around 
the piece of tissue. Isopentane cannot be cooled 
below ita melting point; — 160° C., and near this 
temperature is a thick liquid which cannot be stirred 
effimently. In & search for & better bath liquid it has 
been found that propane has several advantages. It 
can be cooled to — 190° C. and is still very fluid near 
ita melting point. It is easily obtainable as ‘Propagas’ 
(B.O.O.). Both :opentane and propane have to be 
cooled with liquid nitrogen, because of the fire and 
explosion hazard with liquid air or oxygen. 

With the increasing use of freezing and drying by 
histologista and. cytologista, ib is of mtereat to report 
that a non-inflammable and non-toxic cooling bath 
can be made by condensing dichloro~difluoromethane 
in a tube cooled by liquid air. This material is easily 
obtained as ‘Aroton 6’ (I.C.I. and has a melting 
point of — 158? O. It is denser than either of the 
hydrocarbons, and the pieces of tissue float on the 
surface after quenching, allowing easy recovery from 
the bath. The possible use df such & bath was dis- 
cussed at the Bristol meeting of the cytochemistry 
commission of the International Society of Coll 
Biology in July 19851. 


Zoology Dept,, 
- King's College 
(University of London), 
Strand, W.C.2. 
June 27. 
> Gerth, I„ Anat, Hec. (U.8.4.), 58, 809 (1032). 
* Hoerr, N. Lẹ, Anat. Reo. (U.8.4.), 63, 293 (1020). 


* Ball, L. G. E, "Int Rev. Oytology”, ; 
Trying" (Inst. of Didogy, Lame). O7 Tok); “Freezing and 
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FORTHCOMING EVENTS 


(Meoattngs marled with en userusk * avo open to the pubho) 


Monday, October 27 ^ 


INSTITUTION OF HLACTRIOAL EXGINNMERSB, RADIO BEOTION (at Bavoy 


London, W.C.2), at 5.80 p.m —Die- 
Te on Bernd ‘Breedeeeune” (to be 


E aoe XYORD SECTION (in the Physical Chemistry 

p oath Paks Road, Oxford), at 8.15 p.m.—Prof, Alexander 

Haddon $ ' (Alemb1o Olub Lecture) (AN Fellows a16 
invi 


ROYAL GREOGRAPHIGAL BOGIETY (of 1 Kensin 
8.W.7), at 8.15 mOh Tatin daen emer and 
"International Hxpediuon 


London, 
. G. de Q. Robin 


Tuesday, pup 28 


UKIVDORSITY OF LONDON (in the Anatomy Theatre, University 
gon Gower n W.O.1), at 1.15 pm—Dr. Colin 
“Renan and 


AKD STIEL 

EW. PI doa 2 

OHADWIOK PUBLIO 
Medicino and Hygi 
W.1), at 2.30 p m.—Btr 
of the Community’ 

ROYAL INPTUTUTION (at gs 
6.15 p m.—Dr. Bernard W 
Ohemioal Industry”. (Further 


cud the os sale a of Tropa] 
2f ho Bebool a ENA 


LACTORE 

Henen 

arin Rosevenre : 

e Street, London, Yp, ine 
homistry. In 


“Physical 
E letus on November i 


BOOLETY Oy [XSTRUMENT TÆCHNOLOGY (at Manson House, 26 Port- 
land P London, W.1), at 0.30 pm—Hr. D. O. Walter: ‘The 
Tealgn of Contact Assemblies m Instrument Applleat:ons", 


Tuesday, October 28—Wednesday, October 29 


INSTITUTE OY FUNML (at the Institution of Mechanteal Engineers, 
Btorey's Gate, Bt. James's on, 8.W 1), at 10 nm each 
day —Conferenoe on “A Special Study of Aah end Clmker in Industry". 


Wednesday, October 29 


PuYBIQAL BOGIETY (at the Salence Museum, Exhibition oe 
London &.W.T), at 5 p.m.—Presentation of the Planck Medal to Prof. 
A. M. Dirac by Prof. M. von Laue. 


Lions &STATIFTICAL ne (topical Medicine Keppel at the London 
ene inm Medicine, Kep treet, London, 
W.O. E T ETA ee pan. arr. Anscombe: “Sequentlal Esitmation 


INFTLTUTION OF ELEUTRIQAL ExXGINEXBS, SUPPLY BEOTIOX (at 
Place, Victoria Embankment, London, W.0.2), at 5.30 p.m.— 
Mr. C. M. Cock Charman's Addres. 


Thursday, October 30 


UNIVERATYY OF LONDOX (m the Anatomy Theatre, Untveralty 
Coll Gower Street, London, W.0.1), ab 1.15 p.m —Miss Poulme 
niy: “Animal Food’’.* 


BOYAL INStTTUTION (at 21 Albemarle Street, London, W 1), at 
5.15 p.m.—S8lr Harold enoer Jones, F.R 8.: The Masses the 
Bun, Planets and Stam”. (Further Loctures on November 6 and 13.) 

non ANRONAUTICAL Socuorry (at 4 Hamilton Place, London, 
be : ee E. W. Still: “Temperature Control for Pressure 
e 


Friday, October 3l 


ROYAL METKOROLOGICAL Soomrry, BooTTIHH CHNTRAR (m the De- 

partment of Natural Pun pr , The UPPER. ty, Drummond Street, 

Inburgh), at 5 p.m.—P Sheppard: “Atmospheric Tur- 
bulenoe and the General C 


Emaan cs (in Lecture Theatre I Chemistry Bolding, King's 
College, pinion” (th adam bari nt bad meum W. Davies - 
Eo xps iota 


Br PIE oe map m 
uet a m —AMr 
portico Library, Mosley Bir pb Da p 


NoxTH i xus: Oourn DXPrirUUIOR 0m OF ENOIKHNES AWD i na, Remeanle 
at the and Philosophical Boote oa owrcast] 
TAT ) al 615 pm—Hr Claude -iipeb ont rca 

Turbine Engineering" (Parsons M: pao may 


Royal IXFTITUTA OF CHEMINTRY, LONDON AND BOUTH-PANTERE 
UhTIES SECTION (Qomi mocting with the UXIYEREITY CHEXICAL 
,1n the ard Tabora , Pembroke Street, acaba 

it 815. eoim . on’ “By-Ways ın Absorption 


London, W.1), ni 
{iam Ramsay". 


D 
ROYAL IAETITUTION (at 21 Albemarie Stree 
9 p.m.—Frof. Moms W Travers, F.H 8.: “Bir V 


APPOINTMENTS VACANT 


APPLICATIONS are mui fo the follow!ng apromntments on or 
before the dates mention 

Assigtax? (Grade B) IX BIOLOGY—TIhe Prineipal, Acton Technical 
College, High Street, Acton, London, W.3 (November 1). 
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BRESBARCH ASSISTANT AT TUB PLASTIO BURGERY CENTRE, for work 
In emnnexion with the application of radioecttve isotopes to alinical 
RES n The Group Secretary, Odstook Hospital, Balrsbury (Novem- 

THAORXES OF MATHEXATIOS AND PHYSIOB, Iraq! Ministry of Educa- 
tion tg eg Tum Director, Personnel Department, Bri tah Council, 
05 Davies Pret London, W.], quotmg subject and ‘Baghdad! 


College nology, 
ODEN IET (Solent! fic nicer grade) (with suitable good honours degree 
and, Ae some enos) for resoaroh on the proteins 
ea of milk— The , National Instituto for Research 
in ra Delia Bhinfeld, Reading (November 8). 
ATHOLOGISTE 


{mith & four- degree ın botan; 
gultoral botany or agriculture, with at PE ein 
He Secretary, 


(qualified m sootal anthropology or 
and ) to ma community. FEMME. fion d 
, The Unlversity, Leeds 2 (Novem 8). 

TET (with a honours degree E indes science (physics, 
obemistry or mathematics) pelea wi fence in the study 
of dust and other tnd lera) on MIS ALT of 
the Directa Bolentifio Mm ut eadquarters, to co- 


dies deem are to be carried 
out at 20 or more selected collieries during the next 10 years os part 
chm go on LT rag Nationa! Coal CO 
Establishment n Tm Grosvenor Place, London, 
orem 

Research Offleer or Research Officer 
grado) IX LRL. diis) AND ENGINEERING: pe of the Wool Textile 


wtalson Offioo, Atna House, Kingsway, Loda. 
W.C.2, quoting No. 4010 (November 15). 

CHAIM OF PUER LOT at Bt. Bartholomqw's Hospital Medical 
College—The Academic Vico erica Univeralty of London, Senate 
House, London, W OL (November 17). 

) at the Univer 


tary, 
5 Gordon Square, London, W.C.1 (Jannary 8 a 

RUTHERFORD SOHOLARBHIP for research branch of the 
natural solencea—The Assistant Secretary, oral Bx Society, Burlmgton 
House, Picoad!lly, London, W.1 (February 15). 

ASSISTANT (with n degree in botany or natural science nnd some 
trung m plant pathology) to the Chief Officer, and a RESRARCH 

IMTAKT (with a degios botany or natural science), in the Official 

Teg Station for England and Wales—The Secre . Notlonal 

Agnoultural Botany, Huntingdon Road, 
rptu LECTURER IN CHEWIMTRY— The Acting Registrar, 
Unrvaralty College, Exeter. 

GEOLOGIST for service in the Antnretio with the Falkland Iasnnds 
Dependeneles Burvey—The Crown Agents for the Oolonies, 4 3il- 
bank, London, 8.W.1, quoting M.83275.E. 

HNAD OF THA DNPARTMHNT OF OHHMldAL TEOHNOLOG 
Institute of Bclenoe, Bangalore— The Ministry of Labour reni iras] 
Ben ce (A.8.12), Almaek House, 20 King Street, London, 8.W.1, 
quotmg AÀ.12/1.81.&. 

SUIBEARIAN, DERURNASIOR OFFICER (with a selenos degree and, 
past erably, a working knowledge of French or German)—The Director, 

"ruft Vegetable Canning and Quick Freezing Research Assocm- 


thon, Campden, Glos, 
PuysidAL Comost (Borentiflo Officer or Benlar Beientifio Officer 
establishment 


grade) at a Ministry of Supply in South-West 
to lead a mall up worlmg upon a variety of research 
Jems In —The Ministry of and National 
E and Soientifio Bomster E) House, 26 
King Street, London, 8.W.1, quoting F.660/524. 


HENEARCH ASSISTANT IX THE DXPARTKENT OF AHRORAUTIOAL 
ENGIKENRDNG, to aid and Initate researches in tho study of nohe from 
curcraft and uem , The Unrvergity, Bou pton. 

Bca Orion or ides BOLENTLYIO OFFICER, for an investiga- 
tion on the soundness of Iron castings—The British Cast Iron Research 
Amoocfation, Alvech 


oem 
BEMIOR PIANT PATHOLOGIST om a honours 
oonsideruble uate research enoe of virus diseases of 
kors and, uf Insect vectors) at the West African 
ie em Director of Hecruitment 
Buildmga, Great &mith 
treet, London, 8. N. 1, tT R Ref No. l. 


BzxroR Borg TIFIO OrFriOMR for ehemicol] and teehniocal drug 


tions of plant and animal products, and co In pre 
memoranda, reports and replies to irles g the iere d 
POM and marketing (Ref. 000/52A), and BCIENTIFIO 

FFICER to asust in the duties outlined above (Ref. F. 667/624) nt 
the Colonial Products Advisory Bureau (Plant and Antrhal), 
B.W.7—The Min of Labour and National Service 
Bolentifio Register (K), Almack House, 26 King Stree 
quoting the appropriate Ref No 

UMIVERSITY GRADUATA OT POSTGRADUATH IX ELFOTRIOAL 
MECHANICAL EWGIKADRDNG, PITTSIOS of ALATHEMATION (with at least 
three vears experience in the application and use of gyroscopes in 
navigational mstruments and the development of low wander rante 

)—The National Research Council] of Canada, Afris House, 

errr Lowen WO E quoting Het No 2908 


Oe, 








No. 4331 1952 Vol. 170 


SATURDAY, NOVEMBER I, 





CONTENTS 


Academic Freedom tn the Modern State 

Freezing and Drying. By Dr Geoffrey H. Bourne 

Hormones in Plants and Invertebrates, By Dr. Arthur W. Calston 

The Fulmar Population. By R. M. Lockley 

New Light on Alchemy. By Dr. E. J. Holmyard 

Phyzxical Concepts, New and Old. By F. |. G. Rawlins 

Meteorites and Cosmic Rays. By Dr. S. F. Singer; Prof F. A 
Paneth, F R.S . š 

Advances in Thermodynamics, By Prof. |J R Partington, M.B.E. 


roura Relations and Fibre Processing. By Dr. J. L. Spencer- 
$m 


Afforestation of Moorland 

News and Views 

Problems of the Small Farm. By W. H Cashmore 

Chemistry in Aberdeen By Prof. R M. Barrer 

The Unrveruty of Ceylon. By Sir [vor Jennings, Q C. . 

A Versatile Foaming een for Van de Graaff Accelerating Tubes, 
By P. Howard-Flande 


i Szga dd Jdüdgdsg 


Estimation of the ‘Bound Form’ ‘of Nicotinic Acid. By Dr. k K 

Reddi 745 
Call Wall e p rocca prodektics as 2 the Substrate of fce TES. 

By M R J. Salton 746 


Letters to the Editors: 


Action of Salrvary a-Amylase on payee and crs 
Dr. W. ] Whelan and P. J P. Robe 748 


Cystaic Acid Transaminase.—Sven Darling . 749 
Foetal Fructose in Yanous Mammals.—R. F., W. Goodwin 750 
Actrvation of the Fluorescence of Chlorophyll Solutions —Prof. 


Robert Livingston and Sanford We 750 
Hee a Differentration of dos l-2 Glycois—Dr. 
John F Lhocka 751 


Relztrve Biological Effectiveness of Betatron and Conventional 
X-Radmuon on the on of Mouse Tumoürs —Dr. 


T. P. Ting, Dr H FE. ns and Prof L. B. jaques - 752 
New Hydroxamic Acide as Antitubercular Agents.—Prof. T. 

Urbanski, $. Hornung, S. Slopek and L Venulet 753 
Survival of the Perfused Cat's Brain In the Absence of Glucose. 

—A. Geiger, ]. Magnes and R. S Geiger 754 
Necessity of Boron for Nostoc muscorum.—Clyde Ente- . 755 
Regeneration of the Potato Shoot Apex.—]. M. Sussex . 755 
foctrusion of Nucleolar Matermal In the Female Germ-Calls of 

Lumbricus terrestris L —D. $. Srivastava 757 
Effect of Desiccation on the Humidicy Response of Tenobrio.— 

S. E. Dodds and Dr. D. W. Ewer 758 
Evaluation of Small Radu of Curvature using the Light-Profile 

Microscopea.—Prof. S. Tolansky, F.R.S, and M. Omar 758 
Thermronic Constants of the [ron Group of Metals —Sir K. 5. 

Krishnan, F.R.S. and $. C. Jain 759 


hays of Md Um-D —Dr. George T. Ewan and Dr. MA S. 


760 
* ei Spirals and ther Relation to cipal Habit as llus- 
trated by Apatite —S, Armelinckx 760 
Determination of the Pore-Sre Distribution in Porous Meal 
Bodies, —Dr. P. R. Marshall x 76l 
Stability of Lyophobic Sols.—Dr. V. B. Vouk 762 


- Inactivation of DDT by Sod.—A. B. Hadaway and F. Barlow ^ 762 








Edrtorial and Publishing Offices of ‘‘ NATURE "’ 
MACMILLAN & CO., LTD., 
ST. MARTIN'S STREET, LONDON, W.C.2. 
Telephone Number: Whitehall 8831. Telegrams: Phasis Leequare London 


Annual subscription £6, payable In advance, 
postage pald to any part of the world 


A Adrart;sarmonts anty should be addressed to 

T. G. Scott & Son, Ltd., Talbot House, 9, Arundel Street, London, W C2 
Telephone Number: Temple Bar 1942 

AJl rights reserved Registered zs a newspaper at the General Post Office 


ACADEMIC FREEDOM IN THE 
MODERN STATE 


HE appearance after an mterval of two years of 

a new review of the activities of the Rockefeller 
Foundation* would in any event be of considerable 
interest, and especially as in this survey Mr. Chester 
Barnard attempts to re-aseeas the objectives of the 
Foundstion and ita position m the world. He is not 
content merely to desaribe the reorientation of the 
Foundation’s activities and rts new objectives, but 
also endeavours to relate them to the general needs 
and problems of our time. ‘This analysis is of the 
more interest in view of some comments on the 
position of such voluntary bodies which are made in 
the seventh report from the Nuffield Foundationf, 
published almost simultaneously. Together the two 
reports give an encouragmg picture both of the way 
in which such voluntary bodies are able to foster 
creative work and also of their indispensability if 
human soaety is to remam healthy and flexible in 
an age when research itself is increasmgly dependent 
on public, or rather State, support. 

Mr. Barnard pointe out that the resources of the 
Rockefeller Foundation are limited indeed m the face 
of the myriad wants of mankind, and because of this 
disparity the Foundation can select for support only 
those wants which represent critical needs and which 
provide opportunities for service in flelds that are 
at the very basis of human well-being. In dis- 
charge of that heavy responsibility of selecting the 
most appropriate projects, the trustees and officers 
of the Foundation are entitled to draw some enoour- 
agement from the resulta which have flowed from 
some almoet trifling grants. Mr. Barnard refers to 
the way in which the Montreal Neurological Institute, 
to which the Foundation has already appropriated 
nearly ane and a half million dollars, has arisen from 
a grant of 2,784 dollars made twenty-five years ago 
to Dr..W. Penfield for a fellowship in neurosurgical 
Tesearch at MoGill University. 

Mr. Barnard uses this grant to illustrate the 
potency of the comparatively small granta—at least 
when measured against the resources of the State— 
which independent and voluntary organizations can 
make for research. Nevertheless, he emphasizes that 
the principle of adequacy is the correct yardstick to 
apply m any decision regarding the magnitude of a 
grant, and his discussion of this point vividly recalls 
some remarks of Sir Henry Tizard in his Mesel 
Memorial Lecture. This illustration is even more 
significant, however, in its demonstration of the value 
of the voluntary organization with rte freedom to 
experiment in fields where it would be difficult for 
the State to commit its own resources. The Rocko- 
feller Foundation, as Mr. Barnard sees it, must work, 
irrespective of the magnitude of the project which is 
to be undertaken or of the size of the grant which is 
to finance ıt, with amall groupe, such as university 
departments, laboratory teams and individuals, who 


“Tho Rockefeller Foundation: a Review for 1050 and 1961. By 
tone Barnard. Pp. 126. Rew York - Rockefeller Foundation, 


t Nuffield Foundation. Report for the Year ending 81 March 1062. 
Pp. 162. (London: Nuffield Foundation. 1052.) 
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are both technically competent and intellectually 
free. : 

From this pomt of view Mr. Barnard shows concern 
at the increase of restraints on individual and group 
freedoms imposed in the interests of national security. 
The code of morals prevalent m Western society, m 
his view, rests on tbe twin pillars of the freedom and 
the responsibility of the individual. Recognizing the 
necessity for security and the difficulties of attaming 
it, he discusses what adjustment can be made that 
will preserve the life of the mind without-endangermg 
national security. 

Mr. Barnard thinks that the sense of responsibilty 
to institutional and public interest within the 
academic fraternity in the United States is not, on 
the whole, as mature as is desirable. With some 
qualification, that is possibly true of academuo 
circles in Great Britam also, and it will be remem- 
bered that Prof. A. V. Hill made a similar comment 
in his presidential addreas to the British Assocs- 
tion. Nevertheless, free discussion in the academic 
world is of imcreasing importance when so many 
activities in other fields are largely and necessarily 
subject to formal co-ordination and to central 
direotion. 

The Rockefeller Foundation, Mr. Barnard points 
out, endorses the view that only the free mind is 
capable of really productive intellectual work, either 
in research or in teaching, and that the man or 
woman who has an ideological axe to grind is con- 
spicuously loss successful as a contributor of know- 
ledge than one who is free of such a restriction. The 
two personal criteria by which the Foundation judgos 
eligibility for granta and fellowships are technical 
competence and integrity as a scholar. The first 
requiste for intellectual integrity 18 an open mind; 
once a man becomes a partan in his search, and 
accepta the dictation of external authority as to the 
interpretation of the phenomena he observes, he 
ceases to be a scholar. 

That still needs saying, and Mr. Barnard’s further 
contention that those who sacrzfice their freedom to 
a party line thereby disqualify themselves for 
research, and automatically exclude themselves from 
the immumities granted by society to the acholar in 
exchange for hia dedication of himself to the search 
for truth, points the way towards a solution of the 
problem of freedom and loyalty and responsibility. 
The view taken by Mr. Barnard is, in fact, thoroughly 
realistic. Strongly as he argues that freedom to 
inquire, to observe, to theorize, to exchange ideas and 
experiences and to criticize, is essential to funda- 
mental research and for oreetrve work of any kind, 
he recognizes too that in some areas of research, 
where national security is mvolved, the traditional 
liberty of the scholar is subject to restriction in the 
interesta of the nation and society. It cannot be 
granted as an inalienable right, and the soientiflo man 
who wishes to work in such areas must accept the 
restriction as an unavoidable evil. If he feels 
that he cannot fulfil his responsibility in research 
unleas he can coromunicate his findings freely with 
other scholars and share their discoveries, a man of 
science should withdraw and work m another fleld 
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where such secrecy considerations are not over-riding. 
He can claim no right to set his own judgment as to 
the neceasity of free communication above the 
judgment of those who may be no leas concerned with 
Boientiflo advance but who are responsible also for 
maintaining national security. Moreover, to with- 
draw, as Prof. Hill very clearly indicated, is probably 
the surest way of emphasizing to the nation and to 
society the high cost of secrecy measures, and the 
way m which such measures mupede both scientific 
discovery and technical development. 

In this review, Mr. Barnard sounds a warning 
that has been given before in the Rockefeller 
Foundation reports; but while it is clear that the 
Foundation would be seriously concerned at any 
considerable extension of secrecy areas, the purpose 
of the present warning may equally be to give notice 
of the Foundation’s concern with intellectual mtegrity, 
and ita desire to foster a keener sense of public 
responmbility on the part of the scentific men and 
other scholars. The issue of academic freedom is also 
raised by the Nuffleld Foundation in its seventh 
report, but from a rather different point of view. 
Although the fears expreased in its previous report 
of a sudden setback to the development of university 
work in Britein through a contraction of government 
spending have not been realized, the Foundation is 
still somewhat exercised as to the possible effects 
the increasing dependence of the universities upon 
public money may have on the traditional inde- 
pendence of academio work and the freedom of 
universities to manage their own affairs. 

Some three-quarters of the total income of the 
universities of Britain will presently be derived from 
government sources, and while for the moment the 
universities will only have to face such restrictions 
on their activities as may be impoeed by rising costs, 
the Nuffleld Foundation is somewhat concerned at a 
passage in the Fifth Report of the Select Committee 
on Estimates for the Session 1951-52. That report, 
which subjected to careful analyms the grant-in-aid 
of universities and colleges from the point of view of 
public accountability, provided & striking indication 
of the effectiveness of the University Grants Com- 
muttoe system. The Select Committee was satisfied 
that the errangement successfully harmonized 
academic freedom with proper control over the 
expenditure of public funds, and at the same time 
urged the desirability of securmg the maximum 
contribution from private benefaction and local 
support. 

It is on this question of further revenue from 
private gifts and endowments that the Nuffield. 
Foundation is oritioal. The Select Committee noted 
that there was evidence of the same antipathy on 
the part of universities towards ear-marking by 
private benefactors as towards ear-marking by the 
Exchequer. Private benefactions, indeed, are apt to be 
even more restrictive than State ear-marked granta, 
and 54 per cent of total endowments are given for 
particular purposes. The Estimates Committee made 
no comment on. this point; but the Nuffield Founda- 
tion takes up strongly the plea that private bene- 
factions should. not be tied by the donors to the 
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creation of some particular facilities or the promotion 
of gpecial projeota. 

Universities naturally prefer to be left unfettered 
in deciding the best use for such private donations, 
so that they can experiment with new developments 
or test out novel ideas ; and the Foundation 18 fully 
mmdful of the needs and circumstances of univer- 
sities as centres of teaching at the highest level and 
of most of the research which advances knowledgo 
In previous reports, the Foundation has stressed the 
importance to-day of the comparatively much 
amaller but alternative resources which private funds 
oan offer in support of activities Bo speculative as 
research. In the present report, the Foundation 
makes a spirited defence of its practico of making 
granta to universities for particular rather than for 
general purposes. 

In doing 8o, the Nuffleld Foundation could have 
drawn upon the experience of the Rockefeller 
Foundation as well as on 1t8 own. Both bodies, in 
seeking to use their endowments to foster those 
advances in knowledge from which human welfaro 
stands ultimately to gam, have been concerned 
primarily with the exceptional men upon whom thoee 
advances depend. Both have made their grants more 
for special individuals than for special projects, and 
the Nuffield Foundation oan olam with reason that 
it has been privileged on occasion, by enlarging the 
resources available at a university, without imposing 
restrictive conditions, to enlarge also the freedom 
both of the exceptional individual and of his institu- 
tion. The object of any Nuffield Foundation grant 
is simply to give the mdividual able worker the means 
for carrying forward experiment and knowledge in 
the way which, because it suite him, is likely best to 
serve his subject. 

The example citod by the Foundation in this report 
to demonstrate the decisive value of private bene- 
factions for & speoifle purpose is the personal grant 
from Lord Nuffleld in 1942 and grants from tho 
Nuffield Provincial Hospitals Trust in 1943, which 
prevented the dispersion of Sir Howard Florey’s 
team of research workers on penicillin. The instance 
cited by Mr. Barnard of the fellowship for neuro- 
logical research equally establishes the value of the 
spocifle grant; and on the evidence of these two 
reports alone there can be no doubt as to the con- 
tribution to scientific advance which the voluntary 
association can make by means of its grants and 
endowments for specific purposes. 

Implioit in both these reports is the belief in wise 
and responsiblo selection of mdividuals and projects. 
No objection has been raised to the acceptance of 
ear-marked grants or endowments from bodies of the 
standing of the Nuffleld Foundation or the Rocke- 
feller Foundation, with their established tradition 
of wise selection and public responsibility. It can 
equally be agreed that the fellowship schemes like 
those of Imperial Chemical Industries, Ltd., where 
full freedom of choice is allowed within whole scientifc 
disciplmes, are aleo & means for encouraging the 
emergence of the exceptional investigator. It would 
be unwise, however, to assume that every private 
benefactor will possess either the same tolerance or 
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keen sense of public responsibility. Save where tho 
repute and standing of the benefactor in theee respecta 
are beyond dispute, the universities are wise to prefer 
the uncommitted grant or endowment. Bodies liko 
the Nuffield Foundation and the Rockefeller Founda- 
tion have an easential part to play in encouraging 
the development of backward or neglected fields. 
Great Britain could ill spare the effort which the 
Nuffleld Foundation, for example, proposes to make 
during the next five years to encourage fondamental 
research in the United Kingdom in the biological and 
sociological flelds, and to utilize special opportunities 
in other flelds of medicine and science, as well as in 
old people’s welfare and in the finance of biologicn! 
and other research m the Commonwealth, particularly 
in the utilization of local resources. 

But the Nuffield Foundation is well qualified to 
discuss the opportunrties which exist or can bo 
created for work of high standard in such flelds. Ita 
choice, in the ultimate resort, is made on the quality 
of the individual and is guided by lively contacts 
with academic thought and practice. The real issuc 
for us to-day is to secure the continuance of such 
independent bodies, and provide the conditions by 
which such voluntary effort can continue to maintain 
the growing points and opportunities’ for experument 
in society to which the State itself—curectly or 
indireetly—ean with difficulty, if at all, commit itself. 
Perhaps the most encouraging feature of the prosent 
report from the Nuffield Foundation is the indication 
it affords of the way the Foundation finds 1t posible 
to work, formally and informally, m co-operation not 
only with the universities but also with the major 
departmenta of State and the official rescarch organ- 
izations, and to bring to the common task the 
flexibility, initiative and independence which mark 
the vohintary body. 


FREEZING AND DRYING 


Freezing and Drying 
Report of a Symposium held in June 1961. 
(London: Institute of Biology, 1052.) 15s. 


HIS report contains all the papers read at a 

sympoerum at the Institute of Biology which was 
held in London during June 1051. In addition to 
the papers, the whole of the discussion which followed 
them has been included. The complete compendium 
18 & most valuable contribution to this rapidly 
expanding subject. 

The principle of freeze-drying is, of course, dopend- 
ont upon the fact that frozen water has a significant 
vapour pressure, and even at — 20° C. this is equal 
to about 0:0441 mm. of mercury. Consequently, in 
& vacuum of a lower pressure than this, the frozon 
water will pass directly into vapour (that i, ıt will 
sublime) and can be removed from the system, 
Progressive removal of the water vapour so formel 
will eventually cause the drying of the tissue. Bio- 
logical fluida and tissues kept at these low tem- 
peratures remain virtually inactive. Autolytio 
reactions do not take place, growth of micro-organisms 
is prevented and proteins are not denatured. Moro- 
over, most enzyme activity of tissues and fluids 
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frozen-dried in this way is maintained. The advan- 
tages of freeze-drying were, of course, made use of 
during the Second World War, when the production 
of large quantities of dried blood-plaama and peni- 
cillin were made possible by ita use. A glance at 
the list of papers read at the symposium and recorded 
in this volume demonstrates the range of activities 
to which this technique is now applied. 

First, there is & series of four papers on what can 
best be desaribed as large-scale ing— that 
18, treatment of antibiotics and foodstuffs—by this 
method, and also discussions on methods of 
drying. A second section deals with effects of freeze- 
drying on the viability of cells and tissues. Here 
we bave papers on mammalian skin, tumour 
tissues, spermatozoa, red blood oells and endocrine 
tissue. 

A third section records the effeota of freeze-drying 
on bacteria and viruses, and a fourth discusses the 
problems of tissue fixation by freezing and drying 
and ita significance in histochemical and cytological 
studies. This latter problem waa, in fact, first investi- 
gated by Altmann as long ago as 1890, but was 
neglected until it was more fully investigated and 
mmproved in the early 1930's by Isadore Gerah in 
the course of his studies for the degree of Ph.D. at 
the University of Chicago; Dr. Gersh hnnself read 
the opening peper in this section. 

It can be seen that there are few biological activrties 
— commercial, bacteriological, yee d 6to.— 
which are not affected by the development and 
further application of this new technique. This volume 
should therefor have a wide and ready sale. . 

As & record of the first symposium held by the 
newly formed Institute of Biology, the book augurs 
-well for the future of the Institute's activities. 

GEorrggvy H. BOURNB 


HORMONES IN PLANTS AND 
INVERTEBRATES 


The Action of Hormones In Plants and Inver- 
tebrates 

Edited by Kenneth V. Thimann. (Reprinted, with 

additions and supplementary bibhographies, from 

“The Hormones’, Vol. 1.) Pp. viit 228. (New York: 

Academic Preee, Inc., 1952.) 5.80 dollars. 


HIS volume consists of four easays on the 
hormones of plants, msecta and crustaceans, 
gathered together under one oover in the hope that 
their proximity might lead to the same sort of 
unification as has occurred in mammalian endo- 
orinology. One 18 left with the smpresaion that the 
realization of unity has been somewhat lesa than the 
anticipation. Although each of the essays possesses 
considerable intrinsic value to workers in the par- 
ticular fleld discussed, there seems to be relatively 
little carry-over between the various groups. In fact, 
one is led to wonder whether the study of hormones 
has as yet been so significant a unifying force in 
biology as the editor believes. Aside from the 
universal occurrence of hormonal mechanisms of 
correlation and control in complicated organisms. one 
can think of no major generalizations to make. If 
other basıo similarities do, in fact, exist, they need to 
be pomted out, for they are well hidden. 
The four essays are "Plant Growth Hormones” and 
“Other Plant Hormones” by Prof. Kenneth V. 
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Thimann of Harvard University, “Hormones in 
Insects” by Berta Scharrer of the University of 
Colorado, and “Hormones in Crustaceans’ by Prof. 
Frank A. Brown, Jun., of Northwestern University. 
They have been reprinted from Vol. 1 of “The 
Hormones” (1949), together with some additions to 
the text and supplementary bibliographies to bring 
them up to date as of late 1951. It is hoped that 
such supplementation will make complete revision 
unnecessary for some years to come. 

Prof. Thimann’s artacle on plant growth hormones 
18 & skilful condensation and modernization of the 
kind of maternal onginally presented in Went and 
"'himann'a 'Phytohormonee". The result is a brief 
coherent survey of the state of our knowledge of the 
chemistry and physiology of the auxins up to five 
years ago. Because of the extremely rapid advances 
which are now being made in this field, parte of the, 
auxin story are somewhat out of date, and the’ 
inclusion of the recent bibliography does not quite 
remedy the situation. 

The chapter on “Other Plant Hormones” is 
especially welcome, since it summarizes much} 
material not before integrated. One may find here 
authoritative discussions of the wound hormone, 
flower-forming hormones, vitamins which act as plant 
hormones, leaf growth-factors, calines and the 
hormones of fungi. Since relatively httle important 
work has been done in these flelds in the years since 
the article was originally written, it is as complete 
and up-to-date a review as one could hope to 
find. 

The comparatively young fleld of mvertebrate 
endocrinology has very recently produced a spate of 
interesting discoveries on hormonal regulatory effecta 
in insecta and crustaceans. Most of these hormones 
have been shown to exist by purely physiological and 
surgical means, and in only one instance, the forma- 
tuon of eye pigments in Drosophila and Hphastia, has 
the chemical nature of the hormone been definitely 
ascertained. Nevertheleas, these studies hold great 
promise for an eventual rationalization of the complex 
problems of growth and morphogenesis, especially m 
the insects. 

Dr. Scharrer discusses insect hormones under 
the following headings: (a) hormones controlling 
postambryonic development, (b) sex hormones, (c) 
hormones affecting pigmentation, and (d) “gene 
hormones", that 18, hormones directly involved m 
the expreasion of a particular gene. Although distinct 
differences are shown to exist among various orders 
of the insects, it seams clear that in all groupe there 
are hormones controlling larval growth, pupation and 
moulting. It also seems clear that an ‘anti-differ- 
entiation factor’ (the juvenile hormone of Wiggles- 
worth) is present. In this respect, one can see a 
broad analogy with plants, in which there appears to 
be a growth versus sexual differentiation control by 
the mterplay of auxin and florigen. The corpora allata, 
the centres of synthesis of the juvenility factor, may 
thus be regarded as analogous with the stem tip, m 
which the major share of auxin synthesis occurs ; 
and the neuroglandular intercerebralis—cardiacum 
complex, which produces the growth and differentia- 
tion hormone, with the leaves which produce florigen. 
It would be interesting to know whether the pro- 
duotion of the growth and development hormone in 
insects is as sensitive to environmental control as i 
the synthesis of florigen in plants. 

In the Crustacea, discussed by Prof. Brown, no 
single hormone has yet been obtained in a pure state, 
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but many are known to exist. As in the insects, they 
control colour-change, moultmg and growth, sexual 
proceases, and certain aspecta of growth, develop- 
ment and metabolism. Some of these hormones have 
been hypothesized almost exclusively on the basis 
of observation, as in the effects of parasitic 
castration on secondary sexual characteristics. Wath 
others, especially hormones involvmg oolour changes, 
& sound experimental basis for their existence has 
been laid. The account of the hormonal control of 
chromatophores by the sinus gland and central 
nervous organs is especially excitmg. 

The study of hormones in plante and invertebrates, 
which began lees than thirty years ago, has already 
wrought & revolution in our understanding of the 
physiology of these types of organisms, and the 
increasing tempo of research augurs well for ite 
future. This volume is a valuable chronicle of 
progress in & vigorously growing fleld, and it is 
hoped that ıt may aid in achieving the unity m 
biology to which Prof. Thrmann dedicates it. 

ARTHUR W. GAIBTON 


THE FULMAR POPULATION 


The Fulmar 

By James Fisher. (New Naturalist Series.) Pp. xv+ 
496+ 52 plates. (London and Glasgow : Wm. Collins, 
Sons and Co., Ltd., 1952.) 35s. net. 


HE nucleus for the present work was the British 

Trust for Ornithology Inquiry into ‘“The Breeding, 
Distribution, History and Population of the Fulmar 
(Fulmarus glacialis) in the British Isles”, conducted 
by the author and George Waterston (J. Animal 
Ecol. 10, 204; 1941). In the published paper the 
spread of the fulmar from one colony m 1874 to 269 
colonies in 1939 was considered by the authors to be 
“due to & biological change which 18 not understood". 
As & plankton-eeting arctic species the fulmar should 
have been retreating northwards with the shrinking 
of the ice-cap and the amelioration of the climate of 
the northern hemisphere —but, in fact, it was moving 
south at & great rate. They wrote: “Correlations 
may exist between the spread of the fulmar and ite 
food, but it wil be a Herculean task to discover 
them", 

A simple solution was, however, discovered by 
Marchant and myself on our visit of nine days at 
Rockall in June 1948, when we became convinced 
that the fulm&r's increase was related to the avail- 
ability of the tons of fish offal which a-e thrown into 
the sea each hour of each day all the year round by 
the great fleets of deep-sea trawlers of the maritime 
nations of Western Europe. We saw up to five 
thousand fulmara at one moment devouring this 
offal, which was hosed over the side of the trawler 
after the gutting of each trawl-load of about & ton of 
fish every four hours day and night. As it is now 
known that the larger petrels are capable of long 
fasta and of flying great distances there is no reason 
why most of these fulmars at Rockall (or at any 
other trawling bank) should not be breeding birds 
from the nearest colonies between two and four 
hundred miles away. At least fifty thousand fulmara 
were present on the Rookall Bank during June 1948 
(they could not have all been non-breeders), which 
8 2j per oent of Fisher's estimated world population 
of one milhon pairs of Atlantio fulmars. Once it had 
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teated offal in this form the individual fulmar would 
be likely to attend trawlers regularly and oven 
become quite dependent on this (at present) unfailing 
and abundant food supply. Henoe the rapid coloniza- 
tion by nesting sites along the Ioeland—-British Isles 
seaboard within a few hundred miles of the trawling 
grounds. Making use of this hypothesis, the author 
has investigated the northern fishenes as far back as 
the height of the whaling period of the seventeenth 
oen: Whale-flensing provided an abundant, 
though only seasonal, supply of offal for the scavenging 
fulmar. Hie analysis shows a significant correlation : 
a slight increase in the number of fulmar colonies 
during two hundred years of whaling, & rapid increase 
with sixty years of deep-sea trawling ; the incroases 
taking place near the mites of these fisheries. 

A short review cannot do justice to the excellence 
of this large monogreph. Fisher shows how much of 
the breeding biology is yet unknown ; the incubation 
period has not been accurately measured ; and a theory 
of intermittent breeding 1s discredited. Field ornitho- 
logista especially will welcome his lucid presentation 
of the history of the distribution and increase of this 
remarkable petrel, gathered as it has been from the 
reading of more than 2,400 references. Disappoint- 
ingly, none of these is listed in the monograph ; but 
we are promised the bibliography later. 

R. M. LockrLEvY 


NEW LIGHT ON ALCHEMY 


The Alchemlsts 

Founders of Modern Chemistry. By Dr. F. Sherwood 
Taylor. Pp. x--246. (London: William Heinemann, 
Ltd., 1951.) 128. 6d. net. 


R. F. SHERWOOD TAYLOR'S book appeared 

very appositely just at the time of the recent 
exhibition of alchemical books at the Science Museum, 
South Kensington. It 1s apposite in another way also, 
for the modern trend in history pays much moro 
attention than ever before to the growth of ideas, 
and it is from this point of view that Dr. Sherwood 
Taylor surveys his subject. The literature of alchemy 
is formidable, not only for sheer bulk but also for ita 
complexity and often deliberate obecurity ; many of 
its studente have sooner or later become discouraged 
by vain attempts to thread their way through the- 
labyrinth, and have indeed doubted whether, if it 
could be threaded, there would be anything worth 
discovering at the centre. One may, of course, 
investigate the alchemical corpus solely in order to 
assess the matter-of-fact chemical knowledge con- 
tained ın it; but even this ıs not easy on account of 
the enigmatic nomenclature so generally favoured by 
the alchemista. Genuine practical chemistry is, how- 
ever, only one facet of the alchemical crystal: tho 
sparkle comes mainly from the numerous faccta of 
doctrine. What Dr. Sherwood Taylor has set out to 
do, and what, 1n fact, he has succeeded in doing very 
well, 18 to examine alchemical doctrine to see if any 
coherence and oontmuity can be detected in rt. He 
has the advantage of being a chemist versed not only 
in chemistry but also in theology, philosophy, and 
mysticiam, and has thus been able to follow clues 
imperceptible to one leas well equipped. 

What emerges from this careful and original study 

is that, in spite of its paraphernalia of alombios, 
cucurbita, pelicans, and furnaces, alchemy was essen- 
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TAE & religious philosophy aimed at the unification 
of Nature in & single scheme under Divine guid- 
ance: there is a chain. of descent from God to 
matter. As the author pointe out, this is compatible 
with Christian theology, but it is equally compatible 
with Muslim theology; allowing for Muslim disbelief 
in the Trinity and in the divinity of Christ, it is 
possible to trace quite clearly the continuity of 
alchemical philosophy from the Brethren of Purity 
to Thomas V ` 

Dr. Sherwood Taylor makes the further point 
that, owing to its religious basis, alohemy would 
have no truck with black magic. This is an DE 
suggestion, and rt is to be hoped that the author wi 
expand it in a further book or paper; the dividing 
line between alchemists and magicians was surely not 
always very well defined. 

While I have directed attention to what seem to 
me to be the important contnbutions to alahemical 
studies made in the book, it should be added that the 
main story is & beautifully written and well illustrated 
account of alchemy from the earliest times: quite the 
best account yet given in such compass. It will 
interest all who are curious &bout man's interpreta- 
tions of Nature and ita relations to the Deity, and, if 
it be the history of an error, the error was one 
extremely tenacious of life. It is, indeed, not dead 
even in this twentieth century: I remember seeing 
@ practising alchemist of the old school, Al-Hajj 
Abdul-Muhyi Arab (once Mufti of the Shah Jehan 
Mosque at Woking), absorbedly bending over a 
heated ladle which was always going to, but never 
did, deliver a golden stream of transmuted lead. 

E. J. Horaryarp 


PHYSICAL CONCEPTS, NEW 
AND OLD 


The Sclentific Adventure 

Essays in the History and Philosophy of Science. By 
Prof. Herbert Dingle. . 1x+372. (London: Sir 
Isaac Pitman and Sons, Ltd., 1952.) 80s. net. 


‘HE author of this oollection of eassys and 
lectures presides over one of the most interestmg 
und progressive academic ‘schools’ 1n Great Britam— 
that of the history and philosophy of science in the 
University of London. Thus it is appropriate that he 
* should divide his book into two sections, one historical 
and one philosophical. As he 18 at pains to point out, 
however, he is more specifically ın his element when 
concerned with the latter than with the former. 
Nevertheless, of the past he has much of consequence 
to say. 

Although composed for & wide variety of occasions, 
there 18 a certain thread of continuity running through 
these pages, a strand of astronomy, astrophysics and 
cosmology deftly intertwined with their associated 
epistemological correlates. Amidst much of im- 
portance, there should be little difficulty in reoog- 
mizing that Chapters l, 9 and 19 (the last) are 
outstanding in their respective fields. To these, 
therefore, in general, this review will be restricted. 
But before gottmg to gripe, one notices how true to 
type they are. The , being frankly historical, 
leaves us to draw—as indeed we must—the con- 
clumons based upon several centuries of scientafic 
endeavour. The other two are quite different in 
that they propound questions possibly unanswerable. 
This seems perfectly legitimate, and in full accord 


NATURE 


November 1, 1952 


with the traditional duty of a philosopher, especially 
since many an ordinary person (if such exists) would 
scarcely dream that such problems were stuff for 
thought at all, let alone disorplined inquiry. It is the 
merit of these papers that, through reading them, 
attention is inevitably directed to the presence of 
several formidable philosophical hurdles confronting 
the individual and society. There may be little 
inclination to try to jump them, but to know that 
they are there is salutary. 

Chapter 1 describes what are in effect two life-Imes, 
one that of the logical development of scientific 
knowledge, the other the actual. Naturally, at 
certain pointe they intersect. Broadly, however, the 
factual course 18 strewn with minor deviations which 
lead nowhere, whereas the chart of formal progress 
is dead straight. Prof. Dingle pointe the moral 
clearly. The logical is the lot of the stu- 
dent, if only for the reason that to wander aside into 
history might touch off same sparks of intereat, and 
thus endanger his effective workmg hours. As things 
are, it is only rarely that he has any chance of 
appreciating how major discoveries and inventions 
came about; he 18 constrained largely to pool them 
1n order to get some land of tidy conspectus. Experi- 
ence, however, goes far to condemn this tendancy, 
because ıt is crystal-clear that the capacity for 
original work of the highest order is more often than 
not found in those who have deliberately studied the 
past and pondered over its message. 

Turning now to Chapter 9, this deals with ''the 
philosophical viewpoint of the scientist’. The 
emphasis is upon two anomalies, to which the author 
has devoted & greet deal of thought. One is the 
subject—object relation. THe other concerns time. 
The solution offered is to regard the subject ''as 
inevitably stationed at the present", whereas the 
object 18 to recede into the past. Following upon 
this, reason is seen not to be objective “in the act of 
thought", whereas experience is found to be placed 
in time. 

Towards the end of this chapter comes the link 
which seems to join it without constraint to Chapter 
19. This is the problem of ethics. We are faced with 
the Kantian oo-equals, ‘practical reason’ and ‘pure 
reason’; and, sure enough, back we are driven to the 
categorical imperative. l'hus the author fails to find 
coercive, and, philosophically speaking, the majority 
of mankmd will agree with him. But, once again, 
nothmg oan be done about it. 

From here, the reader may well survey the last 
contribution aa from & point of vantage. Its subject 
is ‘‘science and religion’. Even to-anyone a httle 
wearied of such a theme, it must appear as exceedingly 
well conceived. Perhaps the reason for this is because 
Prof. Dmgle refuses to get bogged down in the 
minds of what will always, on this ede Jordan, 
be essentially subjective and neal experiences. 
Yet— and here is the strength of this particular 
preeentation— they are none the less real for that. 

Time was, and perhape to some degree still is, when 
philosophy was the accredited handmaid of theology, 
and proud to share & palace with the queen of the 
sciences. This ancillary relationshrp haa since become 
somewhat diffloult. lt 18 not wholly & question of 
‘abdication’; evenis have made it leas easy for ‘the 
Crown’ to keep clear of, and to mt above, the streases 
and strains of contemporary hfe. But these are 
matters only discernible maybe upon another plane 
of discourse, namely, that on which we shall know, 
even a8 we are known. F. I. G. RAWLINS 
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Quantum Mechanics of Particles and Wave Fields 
By Prof. Arthur March. Pp. x+292. (New York: 
John Wiley and Sons, Inc.; London: Chapman and 
Hall, Ltd., 1951.) 44s. net. 


ROF. A. MARCH’S book is æ very welcome 

addition to the hterature of modern develop- 
ments in the quantum theory of particles and wave 
flelds. The changes in centres of interest in this 
subject are well indicated by the fact that one-half 
of this book ıs devoted to the subject of relativistic 
wave equations, and to the quantization of wave 
fields. The earlier chapters give a good introduction 
to the earlier developments in quantum theory, 
including, of course, Sohródinger'a wave equation and 
the principles of matrix mechanics. The later chapters 
are peculiarly interesting and suggestive, as they deal 
with the central problems of quantum electro- 
dynamics. 

‘There 18 & curious passage on p. 179 which seems, 
at loast on the surface, to be at variance with the 
usual interpretation of Dirao's wave equation. Prof. 
March writes: "It is important to realize the physical 
mgnificance of the wave equation (248) [that 18, 
Dirac’s wave equation]. It has been emphasized 
already that this equation no Jonger permits an 
intorpretation in the sense of non-relativistic quantum 
mechanics. As long as it 18 not quantized, it has no 
relation whatever with particles, but controls the 
behaviour of a field that 18 not purely symbolic but 
actually represents & physical reality. This is clear 
from the fact that, according to (249), (251), and 
(253), the field possesses charge, energy, and 
momentum, and thus 16 can be measured relative to 
theso observables. It is only a question, then, as to 
whether wave fields corresponding to the assumed 
equation really exist, @ question that must be 
answerod in the affirmative". This interpretation is 
so unusual that Prof. March might well have referred 
to the fact that moet writers, including Dirac himself, 
regard the relativistic wave equation es referring to 
the behaviour of an individual particle. 

G. TEMPLE 
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The Liplds 
Thoir Chemistry and Biochemistry. By Prof. Harry 


J. Deuel, Jr. Vol. 1: Chemistry. Pp. xxiv 1-982. 
(New York and London: Interscience Publishers, 
Inc., 19051.) 18.50 dollars. 


HE term lipid has been interpreted in its fullest 
sense, and the author discusses not only the 
simple lrpide (fata and waxes, 405 pages) but also the 
compound lipids (phosphatides and cerebrosides, 
102 pages) and the derived lipids (carotenoids, 160 
pages, and vitamins A, D, E and K, 104 pages). 
The author does not claim to be an authority in all 
these fields, though ıt 1s suggested, in the preface, 
that this will make the book leas involved and there- 
fore more understandable to non-specialist readers. 
For so large & book, the number of mistakes is 
small, though some have been noted. For example, 
the formule on p. 168 (1: 2-benzylidene glycerol), 
428 (choline chloride) and 602 (azafrinone) are in error. 
Tt is stated (p. 88) that linolenic and elsostearic acids 
are the only octadecatrienoic acids known; but 
octadec-6 : 0 : 12-trienoic acid, reported to ocour in 
Ginothera biennis seed oil, 18 & member of this series. 
The statement (p. 242) concerning the low 1odme 
v&lue of linolenic soid seems doubtful, while the 
section on atmospheric oxidation of unsaturated fatty 
acids and their natural derivatives is somewhat 
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inadequate, making no reference to the important 
new developments reported in this fleld by many 
workers during the past decade. 

ite these errors and omissions, the general 
style of the book is pleasing, and I have read 16 with 
profit and enjoyment. References are copious, and 
the indexes (121 pages) appear to be very complote. 
The book is most useful to the reader in those parte 
of the field in which he 18 not a specialist. 

F. D. GuNSTONE 


A Baslc Course In the Theory and Practice of 
Quantitative Chemical Analysis 

By Prof. George L. Clark, Prof. Leonard K. Nash 

and Prof. Robert B. Fischer. Pp. xxi+448. (Phila- 

delphia and London: W. B. Saunders Oo., 1949.) 21s. 


UANTITATIVE analysis is one of the funda- 
mental branches of the science of chemistiy, 
and the proper instruction of the beginner in the 
broad essential aspects of the subject 18 invaluable to 
him in whichever field he may eventually specialize. 
This book, written by three authora with oonsiderablo 
experience in the teaching of analytical chemistry, 
forms an excellent introductory course for students. 
Part 1 deals with gravimetric analysis, and Part 2 
with volumetrico analysis, the method of presentation 
in each case being a logical combination of thoory 
and praotioe. Three representative determinations 
have been troated with unusual care and oompletc- 
ness in order to lead the inexperienced student to the 
proper critical approach to the subject, the later 
methods being dealt with in somewhat leas dotail. 
Part 3 describes briefly the modern instrumental 
methods of analysis. Many of the chapters are fol- 
lowed by review questions and problems which servo 
to teat the reader’s grasp of the subject-matter. 
Part 4 consists of ten short appendixes, including 
those on eascntial mathematics for quantitative 
analysis, atandardization of weights and statistical 
treatment of experimental data. 

The book is well written and well produced, but, 
from the British reader's point of view, tho use of 
such terms as "preeiprtimetry ' and. "compleximotry" 
is to be deplored. 


A Text-Book of Practical Organic Chemistry, In- 
cluding Qualitative Organic Analysis 

By Dr. Arthur I. Vogel. Second edition. Pp. xxiu+ 1033. 
(London, New York and Toronto: Longmans, (iroon 
and Co., Ltd., 1951.) 50s. net. 

HE issue of a second edition of this laboratory 

manual only three years after the publication of 
the first edition (see Nature, 161, 005; 1948) 1s 
evidence of the popularity which it has deservodly 
achieved. The new edition is, in faot, little more 
than a reprint. For the most part the pagination 
corresponds with that of tho first edition; but it 1 
stated that the opportunity has been taken to correct 
various minor errors and to incorporate some sug- 
geations made to the author. The appendix i» 
enlarged by the inclusion of examples of new 
preparative methods ın common use. ‘l'hese aro the 
formation of some acetylenic compounds by liquid 
ammonia reactions ; the use of N-bromosuceinumicle , 
the Huang-Minlon modifloation of the Wolf 
Kushner reaction ; reductions with lithium aluminiuin 
hydride; cyancethylation; and the use of organo 
hthium compounds. These are welcome additions. 
There is no doubt that this book has established 
itself as a medium of instruction in practical organic 
chemistry. J. W. Cook 
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METEORITES AND COSMIC RAYS 


By Dr, S. F. SINGER 
Office of Naval Research, U.S. Embaisy, London 


HE extensive measurements of Paneth and his 
collaborators! of the uranium, thorium and 
helium content of iron meteorites have established & 
method for determining the time elapsed aince therr 
solidiflcation. The widely varying ' ' obtained by 
this method have led Eauer* and dio Huntley’ to 
suggest that cosmic rays may provide an additional 
source of helium and therefore affect these determ- 
inations. Certain of Bauer's more detailed conclusions 
have been oriticired* ; 
the ages quoted! represent upper limite. (Underlymg 
all of this work is the assumption, for which there is 
experimental support’, that the diffusion of helium, 
and therefore its loes, is negligible at ordinary tem- 
peratures due to the structure of iron meteorites.) 
The problem of helrum production by coamio rays 
has therefore been re-examined’. (1) by taking into 
account the important contributions of cosmic-ray 
secondaries and other factors, one obtains a lower 
limit for the rate of helium production which is more 
than an order of magnitude greater than Tauer's 
value. One also comes to & conclusion different from 
Bauer’s about its variation with depth m the 
meteorite. These calculations can be checked by 
related experiments; a calibration may also be 
obtained from self-consistent age measurements on 4 
single meteorite. (2) A method is developed here for 
separating experimentally the helium contribution by 
cosmic rays and by radioactivity ; it is based on the 
fact that cosmic rays are able to produce substantial 
amounts of helium-8 either directly or through 
tritium, whereas the radiogenic helium consists 
entirely of helium-4. 

The resulta of such studies on the total amount of 
radiogenic and coamic-ray helium can then be applied 
to give a oorrection to the age determinations of 
meteorites and to other cosmological problems*. 


Production of Helium 


A number of processes are known by which the 
cosmic radiation can produce helium in meteorites 
(strictly speaking, ‘meteoroids’). The most important 
contribution comes from the excitation of iron nuclei 
by fast cosmic-ray particles, and the subsequent 
evaporation of helium-4 and helium-8 nuclei, and of 
tritium nuclei which decay into stable helium-3. 
Other processes of leaser importance contribute to 
the helium production, namely: (1) primary helium 
nuclei stopping in the meteorite; (2) helium frag- 
ments from the break-up of heavy primary nuclei ; 
and (3) heavy unstable nuclei ejected in cosmic-ray 
induced diamtegrations (‘stars’) which break up into 
a-particles’. 

These events differ in some from those 
occurring in the atmosphere. The effect of the higher 
atomic weight of the meteorite will be to change the 
characteristics of the ‘average’ star*, while due to 
the much higher density of the meteorrte most 

x-meegons (themselves produced in nuclear encounters) 
will interact before decaying into E 
p-moesons, and thus carry the helium ro- 
cess to greater depths. (On the Mier band, thee ects 
of low-energy neutrons which ea tritium in the 
atmosphere® can be neglected s 

The rate of production of helium-3 and helium-4 m 
iron has been calculated in two essentially different 


but it seems very likely that ` 


w&yB; they lead to concordant results. One method 
uses & cosmic-ray flux figure extrapolated from 
measurements on the primary radiation, empirical 
interaction cross-sections, and resulta of evaporation 
iheory!?. The other more empirical approach oom- 
binee certain features of evaporation theory with & 
statistical study based on about 12,000 cosmio-ray 
stars, obtained by the Univ of Bristol in 
high-altrtude d ud VANS 

Not only the primary radiation, but also lower- 
energy secondaries (protons, neutrons and x-meeons) 
are effective in producing stars. For this reason the 
amount of helium produced reaches & rather flat 
maximum some distance from the surface of tho ' 
meteorite, and falla off rapidly with distance only 
after a depth of about 25 am. -The results given 
here apply for the case of an infmitely large 
meteorite having & nearly plane boundary. (1n prac- 
tice, this would correspond to a vi vec init 
diameter rather greater than one metre.) For 
meteorites of small gize or odd shape, these results 
can be used, together with a suitable numerical 
range to take proper account of the solid-angle 
actor 

The final numerical value for the rete of helium 
production (by a flux of cosmic rays corresponding 
to the present-day value m the vioinity of the earth’s 
orbit) in the region 2-15 cm. from the surface of 
an iron meteorite is (b + 1:5) x 10-7!* o.c. of helium 
at N.T.P. per gm. of meteorite material per year. 
Of this amount ~ 30 per oent is calculated to 
end up in the form of helum-3. 

The errors grven are estimated ones and based on 
the present state of knowledge of cosmic-ray pro- 
ceases. In any event, it is thought unlikely for the 
rate of production to be appreciably lower, since all 
known coamic-ray effects are believed to be taken 
into account. It should be pomted out also that 
the fraction of helium in the form of helium-3 
decreases slowly with decreaamg mean energy of 
the star, and hence with moreasmg depth in the 
meteorite. 

These estimated errors are not lkely to be reduced 
appreciably by further refinement of the caloulations. 
A more promising approach, particularly with regard 
to the ratio of helium-8 to helium-4, comes from the 
experimental side, where one can attempt to simulate 
in the laboratory the exposure of meteorites to coamic 
rays. As a first step in this direction, Dr. W. Barkas 
has kindly exposed a stainleas steel target in the 
Berkeley 840-MeV. proton synchrocyclotron ; this 
sample w now being analysed at the University of 
Durham. It is hoped to continue this approach by 
exposing & suitable sample in a bevatron, which 
produces protons in the cosmic-ray energy region. 
Independently, an experimental check on certain 
features of the evaporation theory and rte application 
to*an iron nucleus can be obtained by analysing by 
means of a magnetic fleld and nuclear emulsions the 
evaporation ucts of stars produced by cyclotron 
protons". olowing & different hne of attack, 
nuclear C-2 and G-5 emulsions loaded with thin won 
filaments have been obtained through the courtesy 
of Prof. G. P. B. Oocchialini (Brussels and Mr. O. 
Waller (Ilford, Ltd.). These have been exposed to 
the coamic radiation at mountain altitudes. 
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Age Correctlon 


Making the proper correction to the meteorite age 
requires the subtraction of coamio-ray helium from 
the helium sample extracted from the meteorite. (A 
typical sample would amount to ~ 10° c.c. helium 
per gm. of meteorite.) It is necessary first to measure 
the amount of helium-3 in the sample. After sub- 
tracting the helium-8 plus the proper amount of 
cosmic-ray helram-4 (calculated from the ratio above), 
one 18 left presumably only with radiogenic helium-4. 
The age can then be calculated by conventional 
methods!. 

The helium isotope ratio in the sample can prob- 
ably be determined with modern mass-spectrometric 
equipment’*. For very small samples, however, & 
radiochemical procedure based on Coan’s method" 
may also be of value. Helrum-3 1s known to have an 
extremely large absorption croes-section (about 5,000 
barns) for thermal neutrons. The (n,p) reaction 
occurring produces tritium, which is B-unstaeble and 
is trangformed back into helrum-3 with & half-hfe of 
12 years. Exposure of a helram sample containing 
only 10-* c.c. of helium-8 in a nuclear pile for a few 
days would give sufficient tritium to produce a 
measurable activity. It 18 proposed to determme the 

` helium-8 content of the meteorite sample by com- 
paring this activity with those from calibrated 
samples (enriched with helium-3) exposed under 
identical conditions. (Even smaller amounts of 
helium-8 could be detected by the use of special 
triton counters.) 

In view of the fact that & unique age should result 
from a series of corrected age determmations obtained 
from different parte of the same meteorite, it may be 
possible to obtain & consistency check of the numerical 
result given in this article for the cosmic-ray helium 
isotope ratio and a calibration of the variation of this 
isotope ratio with depth in the meteorite. 


Meteorites as Integrating Cosmic-Ray Meters 


Bome additional applications of the coamic-ray 
helium method to problems of cosmological mterest 
are pointed out here. These remarks must be viewed 
with some reserve, because of the many uncertainties 
about the phymoal history of meteorites. (For 
example, the helium gas may have diffused through 
the meteonte and have escaped if the latter was 
exposed to high temperatures.) Essentially one wants 
to provide an i tal test for the following 
assumptions: (1) the meteorite has been exposed 
directly to the primary cosmic rays from the time of 
solidification to the time of chemical analysis (that 
is, over the whole time interval during which radio- 
genic helium was allowed to accumulate); (2) this 
primary cosmic-ray intensity experienced by the 
meteorte corresponds to the flux in the vicinity of 
the earth; and (83) the average intensity over the 
life-time of the meteorite corresponds to the present- 
day intensity. 

(1) By making use of the fact that coamic rays 
produce helium in meteorites, one can develop the 
concept of considering & meteorite as an integrating 
cosmic-ray meter which gives one the time and space 
integral of the coamio-rgy flux it encounters over ita 
path and life-time. From the corrected age of the 
meteorite and the amount of cosmic-ray helium, an 
empirical rate of helium production by cosmic rays 
can be determined and compared with the rate 
calculated on the basis of the assumptions just 
stated. It may then be possible to gain information 


NATURE 


‘ceding paper. 


729 


about the coamic-ray intensity in prehistoric times ; 
or the intensity in the region where the meteorite 
spent the major part of ita existence. A low value 
of cosmic-ray intensity obtained m this way may 
also be interpreted by assuming that the meteorite 
did not become exposed to coamic raya until some 
tme after ita solidrfloation, or that it landed on the 
earth during istoric times. 

(2) By virtue of the fact that (im very large 
meteorites) the production of helium by cosmic rays 
is & ‘surface effect’ as opposed to the volume effect 
of radioactivity, one may hope to learn more about 
the physical prooeeses undergone by the meteorite in 
its creation and in ite travel through space. In 
particular, by determining ite loes of mass in its 
traversal of the earth’s atmosphere, it may be 
possible to establish an experimental test for the 
theory of astroballistic heat transfer of a metoorite. 
- Full details of the present work wil sppear in 
Geochitmioa ‘et C. tmica Acta. Experimental 
work on the possibility that helium-3 exits in 
meteorites 18 now in progress. 

I want to expreas my thanks to Prof. F. A. Paneth 
for his interest in this work and for many stimulating 
discussions, also to U. Camerini, D. H. Perkins and 
8. Berensen for valuable commenta. 
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De. 8. F. Sare has kindly shown me tho pre- 
It may interest readers that in a 
recent article! contaming various experimental 
resulte—obtained partly in collaboration with the 
Clarendon Laboratory in Oxford—figures are given 
for the helium-3 content of five iron meteorites. They 
are in very good agreement with Dr. Singer's 
theoretical deductions, as can be seen from the 
accompanying table. 














For a discuasion of these results in connexion with 
the question of the age of meteorites, the article 
referred to above in Geochimica ei Cosmochimica Acta 
should be consulted. 

F. A, PANETH 
Londonderry Laboratory for Radiochemistry, 
South Road, Durham. 
Sept. 3. 


! Paneth, F. Reasbeok, P., and Mayne, K. I., “Hatum 3 Content 
noo» Meteorttes”, Geookumecs et Cotimookumios Acta, 2, 300 
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ADVANCES IN THERMODYNAMICS 


HE first of the laws of thermodynamics dis- 

covered was the second, by Carnot in 1824, 
when he deeanbed the cycle known after him and 
stated ‘Carnot’s theorem’ that the work done in any 
reversible cycle operating between two temperatures 
is proportional to the heat supplied at the higher 
temperature and to the difference of temperatures. 
This was put 1nto symbolic form by another engineer, 
Clapeyron, in 1834. Let & quantity of heat q fall 
through a temperature difference !0 in a reversible 
cycle and let the work w be done m the cyole, then : 


w = Oq 58, 


where O ıs & function of the higher tomperature 0 
only. The work is AVdp, where AV 1s the volume 
change at the higher temperature and dp is the 
difference of pressures at the higher and lower 
temperatures ; hence : 


dp/d0 = Og/AV. (1) 


Both Carnot and Clapeyron adopted the prevailing 
‘oaloric’ theory of heat, acoording to which heat 18 a 
material fluid (q ia lar & constant), and explained the 
production of work by the ‘fall’ of oelorio through a 
tem difference, just as work is obtained from 
a weight fallmg between two levels in & gravitational 
field. ‘Energetice’ later postulated that every form 
of energy is a product of two factors, quantity (for 
example, calorio for Carnot) and intensrty (for 
example, temperature). 

The first law of thermodynamics followed about 
1849 with the work of Joule, and required that the 
heat absorbed in the cycle is not indestructible (as 
Carnot himeelf had suspected) but part appears as 
work. William Thomeon (later Lord Kelvin) had 
shown that the origmal Clapeyron equation (1) gives 
correctly the effect of on the melting pomt 
of ice, and that it could give an ‘absolute’ definition 
of temperature. We could say now that if heat, like 
work, is a form of energy, dpAV and q have the 
game dimensions, and hence O in (1) must be the 
reciprocal of & linear function of tem ; 
a + 50; and by asmgning suitable values to a and b, 
an absolute temperature scale, including the rero 
and the size of the degree, can be obtained. This 
was done by Thomson in 1850, after he had shown 
that Clapeyron's equation is still true when some heat 
disap In fact, m (1) only the heat taken in w 
concerned. In 1850 Thomson and Clausius, inde- 
pendently, stated the second law in ita modern form ; 
but Thomson did more. In 1855-he noticed that (1) 
can be written in the form: 


dw = g.dT/T, or (dw/dT) = q/T, 


and since : 


(2) 


q = AB + v, (3) 


where AE is the energy :norease of the system m the 
finite change at the higher temperature in the cycle 
and w is the work done : 

dw/dT = (AE + w)/T. (4) 


In these equations, T' is the absolute temperature 
reckoned from zero, in the way 
Equation 4, which combines both laws of thermo- 
dynamiœ, haa received various names, & favourite 
being the 'Gibbe-Helmholtz equation’. It was never 
stated or used by Gibbs, and was published by 
Helmholtz only in 1882. Nernst used it in the form : 
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A — U = T(dAjdT), 
where A = w, — U = AH. 

In 1878, Thomson mtroduced the name 'motivity' 
for the part of the energy of & system available for 
conversion into work. The motivity at constent 
temperature was renamed ‘free energy’ by Helmholtz 
in 1882, and he gave it the symbol F. Hence: 


wr = — AP, 


(5) 


(8) 
and from (4): 

dAF[dT = (AF — AR)[T. (7) 
‘Thomson showed that his equation 4 applies to various 
kinds of work, and that it embodies a general law. 
He also stated that in all actual (irreversible) processes 
there is a diminution of free energy, which he called 
a ‘dissipation of energy". 

In 1876, Massieu used the free energy F and another 
function of state : 

G = F -+ ply, (8) 
such that in isothermal changes at constant pressure, 
— AG = — AF — pAV 1s the work done minus the 
external work (not, as beginners are apt to think, the 
work done at constant pressure). ese functions 
were much used by Gibbs in 1876, who wrote F = d, 
Q = t, without giving names to either. It is shown 
‘above that the name ‘Helmholtz free energy’ for F 
is a misnomer. 

A useful subsidiary function, the chemical potential 
p, first used by Maxwell in 1874 but extenmvely 
applied by Gibbs, may be defined as : 

p = dF/dm, i (9) 
where dm is & quantity of & component introduced 
under specified conditions. This makes the energy 
equation for a multi-component system take the form : 

dE = XXdz, (8a) 
and by Lagrangian transformations many useful 
subsidiary equations, includmg those in dG, are at 
once obtainable. In the absence of radiant energy 
such a form may usually be specified. 

With the work of Thomson and Cleumus outlined 
above, classical thermodynamics may be said to have 
reached maturity. Thomson in 1898 showed, in fact, 
that all the fundamental equations may be stated in 
terms of # and F, defined as above. In 1864, how- 
ever, Clausius introduced another derived function S, 
which he called the entropy. This is quite useful 
and is given by (2) as: 


S = dw/dT = — dF/dT, (10) 
&nd henoe from (4) by: 
dS = $g[T (10a) 


in reversible processes. It ıs sean that F and G are 
expreesible m the forms : 
F-E—TS;G-E-TS-yV. (11) 
Since F decreases in irreversible changes, S increases ; 
in equilibrnim F is a minimum at constant volume 
and temperature and S is a maximum at constant 
energy. S cannot claim to be more fundamental than 
F, and wes introduced rather late, when most of the 
derived equations of thermodynamics were familar. 
The first applications of thermodynamics to 
chemistry go back to Horstmann, who, from 1869, 
used ıt in studies of dissociation. The most mportant 
pioneering work in this fleld, however, ig that of van’t 
Hoff in 1885. He not only carried over the tions 
for ideal gaseous systems to ideal solutions, but also 
gave equations for the work done in revermble 
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chemical changes in such systems, and the change of 
equilibrium constant with temperature. Van’t Hoff 
made use of cyclo proceases, in which selectively 
permeable membranes are employed to separate the 
constituents of mixtures. All subsequent develop- 
ments of chemical thermodynamics show the influence 
of van’t Hoff’s work. 

Thomsen in 1854 and Berthelot in 1864 had 
suggested that, in chemical changes : 

wm — AH; 


and although this is seen to lack general validity from 
the point of view of equation 4, it is found experi- 
mentally to be approximately true in Bo Many cases 
that some relation between and w, or alternatively 
between E and F, not contained in the two laws of 
clasaical thermodynamics, may be suspected. Such 
an approach, on the basis of axpermment, is apt m 
many cases to disclose new laws, and is abundantly 
more fruitful than t& based on symbolic 
equations. It was Nernst in 1906 who disclosed this 
new relation, called after him the ‘Nernst heat 
theorem’; since it has Imitations, the name ‘third 
law of thermodynamics’ sometimes used for it is 
unsuitable. The theorem states that in reactions 
between pure solids: 


du/dT = 0 when T — 0, (12) 


when (4) ehows that AW = — g, is equal to w. Equa- 
tions 3 and 10a then show that: 


AS = 0 when T! — 0. (13) 


A special case, in which S for every reacting solid is 
zero when T — 0: 


S = 0 when T — 0, (13a) 


was proposed by Planck in 1911. Even if this is not 
true, we have no means of fin the absolute 
entropies at T = 0, and (13) shows that they are 
irrelevant in calculations ; hence Planak’s form is 
now always used. It at once enables S for any 
material to be calculated for any state (solid, liquid, 
or gaseous) from specific heate only, by integration 
from T = 0, when all specific heats are seen from (13a) 
to be zero. From S and known values of AZ, the 
values of AP may be calculated. When these are 
known, the equilibrium constants of chemical reac- 
tions may be found by an equation deduced by van’t 
Hoff in 1885, which, with suitable standard states, 
may be written in the form: 


— AG = RT nK (14) 


for ideal gases or ideal solutions, where In K 1s the 
natural logarithm of the equilbrrum constant. A 
whole field of chemical thermodynamics is thus 
opened out. 

A useful subsidiary function introduced by G. N. 
Lewis in 1907 enables (14) to be carried over to 
non-ideal systems. Instead of using the conoentra- 
tions in K, it is possible to introduce quantities called 
activities which are functions of concentration, a = fo, 
where f is an activity coefficient. Lewis derived his 
equation by cyclic proceases, which have always 
proved attractive to discoverers of new principles in 
thermodynamios, but the most convenient form is: 


dy = RT Ina, (15) 


where u is the chemical potential. From (15) the 
equations of Lewis's asheme may be derived. 

In the latest, modern, phase of thermodynamics, 
Thomson was also & pioneer. Both he and Maxwell 
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clearly realized about 1870 that, when the atomic 
constitution of matter is brought into the picture, 
the second law of thermodynamics loses its general 


- validity, since aging involving individual mole- 


cules which violate ıt, without disagreeing with the 
first law, can be imagined. The second law is true 
for systems composed of very large numbera of mole- 
cules, which behave like large populations and for 
which predictions based on statistical prinoiplea or 
probabilities can be used. Thus it is true only in a 
statistical sense. The development of this idea by 
Boltzmann and Planck led to a new science, statig- 
tical mechanics, which supplements the classical 
seoond law and limits the range of validity of the 
Nernst heat theorem. In this region, alternative 
types of statistics apply. Maxwell-Boltzmann statis- 
tice, based on classical mechanics, applies with close 
approximation in most cases, though probably never 
exactly, while in systems subject to laws governing 
quantum, 88 contrasted with contmuous, energy 
changes, new types of statistics are used. One of 
these, due to Boee and Einstem, gives Planck’s 
radiation formula. At present, the close relation of 
thermodynamics to statistical mechanics makes it 
desirable to'deal with both in & text-book on thermo- 
dynamics, although statistical mechanics has many 
applications outside that subject. 

All the equations of thermodynamics apply anly 
to reversible processes. All real processes are more 
or lees irreversible, and will be represented by 
inequalities, conformable with the condition that the 
free energy will be decreasing, or the entropy increas- 
ing, more than for a reversible change. A locomotive 
drawing a train at high speed with the regulator valve 
fally open is wasting much energy in friction, which is 
greater the higher the speed. In running up & 
gradient, the speed drops and, since there is leas 
friction, the efficiency imecreasesa. The maximum 
efficiency is reached when the gradient is so stiff that 
the train ıs on the point of stopping, and all reversible 
processes, which are successions of equilibrium states, 
take place infinitely slowly, since they never really 
take place at all Time has no place in clasmoal 
thermodynamics. 

Some reversible changes are, by their nature, always 
accompanied by irreversible ones. In his treatment 
of thermoelectricity, Thomson assumed that the 
reversible Peltier and Thomson effects could be 
treated independently of the irreversible Joule effect 
of heat production due to resistance, and similar 
assumptions have been made elsewhere. Since the 
results agree with experment, they must be justified. 
It is quite recently, however, that an attempt 
has been made to systematize such procedures in the 
case of steady states, when as muoh heat is entering 
an element of the system as is leaving 16 in the same 
time. The irreversible generation of entropy in tho 
system due to the flow of heat is then known. One 
approach seeks to combine equations 9a and 10a, X 
being Hi resumes force and v being replaced by a 
rate of flow in steady states. A lmoeer relation ia 
assumed (which will not be true in some cases) and 
the general form 18 & tensor, which may be symmetric. 
If it is assumed that a temperature exists in every 
volume element, an equation giving the rate of 
generation of entropy as the sum of the products of 
the generalized forces and generalized flow-rates, 
divided by the temperature, 18 obtained. The subject 
is Important, and a promising start has bean made, 
which has proved useful in several flelds. This ia the 
newest phase of thermodynamics. 
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The books referred to below* deal with the applica- 
tions of thermodynamics in chemistry ; but that by 
Denbigh is of wider interest. They are all good and 
useful and can all be warmly recommended. Allard’s 
book is very clear and interesting, starting at the 

inni and deducing the equations from the 
fundamental laws. It has a fairly long section on the 
phase rule, which seems out of place, a good section 
on statistical mechanics, and & clear account of such 
perte of wave mechanics as are needed in this. The 
treatment is modern and the mathematics has been 

in an understandable form. It is a book 
very suitable for studenta. 

The books by Rossini and Paul are based on the 
Lewis system ; fugacity 18 rather fully dealt with by 
Rossini but only in passing by Paul. Both books 
attempt to start at the inning. Rossini makes 
heavy weather of free energy by approaching it from 
en: , and has more than & page in finding what is 

ent to equation 6 above, at the same time 
making it clear that AG is only part of the free energy 
change, & int not always evident in American books. 
Romuni'g itiong are careful and clear, but ib is not 
obvious why he should bring in atomic energy in 
guch detail, since thermodynamics does not deal with 
nuclear In both books the symbol F is 
used for G, and ıt is called free energy, which is 


emphasis on i 
accounts of the calculation and use of thermodynamic 
quantities are admirable. He has not much to say 
of irreversible processes. Paul gives the usual 
treatment based on Olausius, which is not very clear ; 
he could with advantage have reconsidered this 
topic, since he obviously has the capacity for under- 
standing difficult subjects and making them clear to 
students. Both Rossini and Paul deal with the Debye— 
Hüockel theory of strong electrolytes, but only Rossini 
deduces the equations. Both books deal with statis- 
tical mechanics, Paul's account being more readable 
and likely to be more intelligible to beginners. Both 
have problems, and Paul's gives answers. A section 
at the end of Roamni’s book deals with the applica- 
tions to such technical problems as früction&tion, 
which should be useful to ue d chemista entering 
industry and called upon to put their knowledge into 
practice. In short, the books by Paul and Rossini are 
sound treatises written on American lines and bringing 
Lewis and Randall up to date. 

Denbigh’s book, I think, is not quite successful. 
Tt deals in a limited space with a rather difficult 
subject. It makes several re-starta on the same topic, 
which leaves the impreasion of a certain breathlessness, 
the 4 and k subscripts on pp. 27-20 are confusingly 
jumbled, and some of the statements, such as the 


one on p. 61 that both en and entropy in thermo- 
dynamics are simply mathematical quantities, are 
rather ing. ‘The real meaning of the heat of 


transport is not made very clear at the start, and 
the introduction of time into thermodynamics is not 
justified ; the procedure of converting an equation into 
a kinetic equation by dividing by dé (p. 46) requires 
* Hi&ments d thermodynamique chimique: Par Georges Allard. 
pisces dBdneation per Ie ) Pp. 472. (Paris: Albin 
1051.) 1380 franos. E D Pp 

zir Ee M TAL. 19 John witey and Boa, Ino. ; London: Ohap- 


Chemical Subjects.) Pp EN 

's M on : s 
riego ere ae ca Li; New York: John Wiley and 
Tne 1081.) Ar. 64. nei. 


NATURE 


November 1, 1952 vor 170 


more justification, and the statement that de Donder’s 
treatment of thermodynamics is better than Lewis 
and Randall’s (p. 45) would not be approved by 
Allard, who shows in his book (p. 198) t it has 
some undesirable features; and is also clear (p. 72) 
that the application of the principle of inorease of 
entropy to a ‘universe’ is meaningless unless the 
universe is deflned as a thermodynamic system, 
which is not dane by those using the idea. 

The subject of thermodynamics has developed very 
much in recent years, and much of this has come 
about by reason of ita applications in chemistry. 
The chemist needs to know what is contained, in 
such books aa the above, and it would do the physicist 
and engineer no harm to know it either. The method 
of treatment suitable in the atudy of heat engines is 
leas applicable in chemistry, and the special methods 
used m that science have amplified the scope of the 
subject and have also provided a bridge between 
classical thermodynamics and statistical mechanics 
which has led to many valuable interchanges of 
material from the two sciences. The study of irre- 
vergible changes still ramains undeveloped and diff- 
cult; but the material summarized in Denbigh’s 
book shows that progress ia being made in this fleld, 
and we may hope that before long many new fields 
of application will have been developed. Let those 
who think that thermodynamics is a closed subject 
reflect. J. R. PARTINGTON 


MOISTURE RELATIONS AND 
FIBRE PROCESSING 


URING the morning of 9 at the 
recent meeting in Belfast of the British Associs- 
tion, Section A (Physics) held a seagion on the moisture 
relations of textile fibres, which oopsisted of two 
, one by Mr. J. A. Matthew, head of the 
Bring Department of the Linen Industry Research. 
Association, entitled ‘Moisture ion by Fibres 
and its Effect on Fibre Properties’, and the other by 
Dr. A. B. D. Cassie, director of research at the Wool 
Industries Research Association, entitled ‘Moisture 
Relations and Clothing Oomfort’’. 

Mr. Matthew dealt with three main aspeota of the 
problem. He discussed the relation between the 
amount of water absorbed by textile fibrea and the 
atmospheric temperature and relative humidity, and 
also the effect of the absorbed water upon the physical 
properties of the flbre. He then gave some practical 
examples of the effect of humidity on the efficiency 
of the processing of flax fibres and yarn ‘during 
spinning and weaving. 

If fibre, yarn or cloth is stored in an atmosphere 
maintained at & constant temperature and relative 
humidity, the moisture content of the material, 
expreased as a percentage of the oven-dry weight, 
gradually attains a steady value called the ‘equilibrium 
regain’. The equilibrium regain of all textile fibres 
and their producta depends primarily on the relative 
humidity and temperature of the air, but other 
factors, including the previous history of the material, 
also have their effect. If the material is wetted out 
and then allowed to reach ite equilibrium regain at & 
constant temperature and at a series of progressively 
decreasing relative humidities, the regain values lie 
on & sigmoid desorption curve when plotted against 
the relative humidity. When the process is continued 
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with ascending humidities, the regain values lie on & 
second sigmoid absorption curve which lies below the 
desorption isotherm curve, except at very low and 
very high humidities. A similar hysteresis effect 
occurs whan absorption takes place as a result of 
increasing the humidity after partial desorption or 
when desorption occurs after partial absorption. 
Hysteresis also occurs when the material is brought 
to equilibrium in an atmosphere of constant humidity 
at temperatures which are progressively increased 
and afterwards decreased. 

These effecta are shown by the following materials : 
cotton, flax, hemp, jute, eto.; wood, sik and 
hears; fibres manufactured by the regeneration of 
cellulose ; and some other materials such as wool and 
starch. For all these materials the absorption and 
desorption isotherms are very similar in shape, 80 
that the ratio of the equilbrium regam of one 
material to that of another ig very nearly the same 
at all humidities. 

A few manufactured fibres such as cellulose acetate, 
nylon and "Terylene' do not behave in this way. There 
is no point of inflexion in the curve at low humidities, 
the regain 18 quite small at all normal humidities, and 
there is very little difference between the absorption 
and desorption isotherms. 

The equilibrium regain at given atmospheric oon- 
ditions differs from one type of fibre to another. For 
example, at 65 per cent relative humidity and 65° F. 
(18:3? C.) average values are as follows : wool 14 per 
cent, viscose rayon 13 per cent, green flax 11 per 
cent, silk 9-5 per cent, raw cotton 8 per cant; but 
with all natural fibres the equilibrum regains of 
different lota differ according to their origin and 
treatment. 

The physical and mechanical properties of textile 
fibres depend upon the humidity of the air to which 
they have been exposed, and Mr. Matthew went on 
to deal with these effects in detail. The strangth of 
fibres and of the yarns and cloth manufactured from 
them depends upon the humidity of the atmosphere 
in which they have been conditioned. Vegetable 
fibres usually increase in strength with increase in 
relative humidity, whereas the reverse is the case 
with artafloial and protein fibres; for example, linen 
yarns increase 25 per cent in strength when the 
humidity is increased from 50 to 90 per cent, whereas 
viscose rayon loses 40 per cant of ita under 
similar oonditions. The moduli of elasticity and 
rigidity of fibres decrease with increasing relative 
humidity. The frictional properties of textile fibres 
and yarns increase rapidly with increase in humudrty ; 
but in most cases there is & reduction in the friction 
when & free film of water is present. The electrical 
properties of fibres and their products vary con- 
siderably with the regain. The conductivity of fibres 
is extremely low at low regains but increases very 
rapidly with i ing regain, while the dielectric 
constant remains fairly constant at low regains but 
thereafter increases rapidly with increase in regain. 
The variation in the electrical properties with regain 
forms the basis of electrical moisture meters; and, 
although the accuracy of theae instruments is limited 
by differences between the behaviour of different 
batches of the material and a separate calibration is 
required for each type of fibre, the rapidity with 
which these instruments can be used more than 
offsets these disadvantages. 

The absorption of water vapour by flax and other 
textule fibres and the consequent effecta on their 
physical properties affect textile technology in many 
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ways. After pointing out the need for control of the 
relative humidity in checking the weight per unit 
length of the yarn or the weight per unit area of the 
cloth, and the strength of the product, Mr. Matthew 
gave some examples taken from the spinning and 
weaving of linen, in which the atmospheric humidity 
has an rtant effect upon the efficiency of pro- 
deine. Ta preparing flax flbre for spinning, the 
material passes through a number of fremes on whioh 
it 18 drawn out by pairs of rollers rotating at different 
speeds. Fibre is liable to oolleot or ‘ick-up’ on these 
rollers, and when this happens the machine mast be 
stopped for cleaning and so production is lost. 
‘Lick-up’ can be considerably reduced by maintaining 
the flax at & suitable regain. In dry spinning, pro- 
ductivity is limited by breakages of the yarn, and the 
rate at which these b ocour is much reduced 
by increasing the relative humidity. Bımilarly, in 
weaving, stoppages due to breakages of the warp 
yarn are reduced when the operation is carried out 
at & high temperature and humidity. Such atmo- 
spheric conditions, however, cause fatigue and 
discomfort to the workers, with & consequent 
reduction of output, so that in practice a compromise 
must be sought between the conditions which are 
most suitable for processing and those which are 
comfortable for the workers. 

Dr. Cassie dealt with the thermal proporties of 
clothing and showed how the interaction of the fibros 
with the water vapour in the atmosphere contributes 
in no small degree to the comfort of clothing by 
liberating heat when the wearer passes from a warm 
dry atmosphere to a cold damp one. Considoring the 
thermal insulation, Dr. Cassie said that still air is 
the beet insulator known to man, and fabrics make 
use of this property. The thermal conductivity of 
fabrics increases with their bulk density, and any 
inorease in the amount of solid material of a fabrio 
leads to & loss of heat insulation. Worsted fabrics 
contain about 60 per cent sir, and the very large 
total surface area of the fibres—about 2,000 sq. ft./Ib. 
of wool—exerta & very effective drag on the air, which 
is thus maintained at rest within the fabric and 
provides excellent heat insulation. 

The large surface of the fibres brings them into 
close contact with the surrounding atmosphere and 
enables them to interact with the water vapour. 
Recent research has shown that in such conditions 
the time required for water to diffuse from the 
surface to the centre of a fibre is always negligible 
compared with the time required for the diffusion of 
water vapour and the transfer of heat through the 
air entrapped by the fibres. Fibres can react rapidly 
with heat and water vapour provided that they are 
presented to the fibre as quickly as required. On the 
other hand, at normal atmospheric conditions such 
as 65° F. and 60 per cent relative humidity, each o.o. 
of wool contains eighteen thousand times as much 
water as does the same volume of air, and this 
enormous differenoe between the water content of 
wool and air makes the approach to equilibrium 
slow when there is a relatively large bulk of 
wool. P 

The absorption of water vapour by fibres is accom- 
panied by & large evolution of heat, and Dr. Cassie 
gave as an example the amount of heat liberated by 
& man's olothes when he goes out of doors from & 
well-ventilated and -heated room on a typical winter 
day in Britain. that the clothes contain 
five pounds of wool and that they are in equilibrium 
with the conditions indoors (namely, 65° F. and 
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45 per oent relative humidity), they will abeorb one 
pound of water when taken outaide and allowed to 
re-oondition at 40° F., (4-4? O.) and 95 per cent 
relative humidity. In so doing they will liberate 
1,200 B.Th.U. of heat. This amount of heat will 
provide excellent protection against the chill of 4 
sudden temperature change provided that it is 
liberated at a suitable rate, and Dr. Cassie proceeded 
to show that the conditions within a fabric are such 
as to ensure that this heat is liberated at the optimum 
rate for protection against a sudden change of 


a ir eel ; 

e fibres are always in equilibrium with the air 
immediately surrounding them becduse absorption 
and desorption of water take place very rapidly ; 
but the amount of water vapour absorbed from the 
air is so small compared with the water content of 
the fibres that their regain is virtually unchanged. 
The temperature of the eir issuing from a mases of 
wool is therefore determined by the oondition 
imposed by the fibres, namely, that the relative 
humidity must remain unchanged. The heat obtained 
by condensing enough water vapour from any given 
volume of air to mamtain & constant relative 
humidity when its temperature is decreased by 
1 deg. O. is roughly equal to the heat required to 
raise the tem: of the air in the given volume 
by 1 deg. O. Thus, if the temperature of the air 
coming into contact with the textile is reduced by 
10 deg. C. without change in the water vapour 
pressure, the air after passing through the textile 
will only be reduced by 5 deg. C., enough water 
having been condensed from the air by the textile to 
raise ita temperature by 5 deg. C. This thermostatic 
effect of textiles is maintamed over cansiderable 
periods because, fortunately, the diffusion constants 
for heat and for water vapour are almost the same, 
being 0:21 cm.*[seo. and 0-25 cm.*/sec., respectively. 
Thus the temperature and water vapour gradients 
are correctly maintained for ing the maximum 
effect m reducing the chill produ Dou dan ui 
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results of experiments designed to test the 
accuracy of these theoretical conclusions were then 
described by Dr. Cassie, who showed that excelent 
quantitative agreement has been obtained between 
the theoretical and actual results. The effect was 
studied of increasing the temperature of the air, 
passing through a mass of fibre, from 20° to 85? C. 
without change of vapour preesure, and it was found 
that the change in ture of the emerging air 
was halted at 26° C. The subsequent rate of increase 
in temperstore was small, being least of all for. wool 
and increasing in the order, wool, flax, silk and cotton. 
This corresponds to the order of the regains of the 
fibre, and, as predicted by the theory, the protection 
afforded by the fibres increases with the slope of the 
regain — relative humidity curves. 

Finally, Dr. Cassie pointed out that & similar large 
thermostatic effect can result from textile furnishings. 
The morease in regain of a carpet when & room is left 
unheated results in the liberation of as much heat as 
would be given off by & 1-kW. electric fre burni 
for 14-2} hr., the heat being liberated over & peri 
of several days. 

In the discuasion which followed these two papers, 
Dr. R. W. Powell described experimenta made at 
ELM. Norfolk Flax Establishment on the moisture 
relations of the growing flax plant, and pointed out 
that the normal date of pulling flax corresponds to 
the time at which the whole plant has & uniform 
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moisture content. He mentioned iments made 
on the heating up of stacks of flax straw and also 
described how the humidifloation of dry flax straw 
ing increases the yield of fldx fibre. 
Miss M. V. Griffiths asked whether the airmg of 
domestic linen is really necessary, as a large amount 
of electricity is being consumed in modern houses for 
this purpose. Should the air movement be increased 
during drying in an airing cupboard or could & more 
efficient drying board be designed? In reply, 
Mr. Matthew said he regarded airing as a safety 
measure; linens stored in a folded condition in 
drawers would have little &ooems to free air and so 
would not dry if they were put away damp. 
rate of drying increases with increasing air velocity 
and temperature; usually the most economical 
method is to use some heat and & definite but not 
necessarily very large air velocity, on well exposed 
material. Dr. Casmie said that it ıs necessary for 
underwear to be dried to & low regain ; measurements 
have shown that, in the absence of perspiration, the 
air between the akin and underclothing has a relative 
humidity of only about 20 per cant, and under- 
clothing should therefore be conditioned to this relative 
humidity by airing. J. L. Spswose-Surra 


AFFORESTATION OF MOORLAND 


T the meeting of the British Association in 
Belfast, Section K* (Forestry) devoted & session 
during the morning of September 8 to the consider- 
ation of sylvicultural problems resulting from recent 
large-scale planting on moorland soils. The need for 


.& considerable extension of the forest aree in Britain 


—& need admitted by men of all shades of opinion— 
has led to the formation of large plantations on 
heathland and moorland mainly in the upland 
regions. The current annual planting programme, in 
ximately sixty thousand 
acres the use of large areas of these types 
of land, and work has been going on actively since 
1919 in such diverse conditions ag those afforded, for 
example, by the Yorkshire moors, the peat-covered 
Border country, the upland heeths of north-east 
Scotland, of Wales and of south-west England, and 
the blanket bog of the north-west of In 
forming their plantations, foresters had little to guide 
them at first except the existence of one or two rela- 
tively small plantations, the history of which had been 
recorded. have had to hammer out their own 
technique. The need for carefully conducted i- 
mental work was early recognized, and the large 
number of experimenta carried out in the west and 
in the north, covering a wide range of subjects, such 
as choice of species, methods of planting, ploughing, 
drainage and the use of fertilizers, has had a marked 
influence on the course of events. 

J. M. B. Brown (Forest Research Station, Alice 
Holt), in a peper on “The Role of Indicator Plants 
in Moorland Afforestation’, discussed the use of the 
natural flora of moorlands and heathlands as a guide 
in the selection of tree species for planting. The 
vegetation on the ground before planting has been 
extensively used during the past thirty years for 
determining what land is plantable and what is 
unplantable and for allocatmg tree species to the 
various sites. Interpreted with discretion, the natural 
flora may give useful information by indicating which 
species of tree appears to be suitable to the local 
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conditions of soil and climate. In Great Britain, 
however, there is, even now, ively little 
evidence which helps to correlate the performance of 
trees throughout their life-time with the vegetation 
at the time of planting. The difficulties of the problem 
have been greatly increased by the use of exotic 
conifers in moorland afforestation, for many of these 
trees have been widely used only during the pest 
thirty years and some of them have scarcely been 
studied ecologically in their native habitats. The 
natural vegetation may also the kind of 
difficulty to be expected in establishing trees on the 
site and the degree to whioh individual species will 
be susceptible to these difficulties. Here, there is 
much more experience which may safely be relied 
on, but the occasional inconsistencies which occur 
emphasize the need for caution in ing broad 
generalizations. The character of the vegetation has 
been little used as & guide in deciding which typea 
of moorland should be ploughed before planting, as 
the use of the plough has now beoome general. 
Nevertheless, an examination of the plant oom- 
munity present before ploughing will usually tell 
what is likely to suoceed it ploughing and how 
rapidly the changes will take place. This is important 
m assessing the competition which the young trees 
will have to face. 

Trees which will ultimately give a good account of 
themselves on moorland nay he very difficult and 
costly to establish ; on the other hand, trees which 
are comparatively easy to establish may not prove 
adapted to conditions in later life. Both the long- 
term and the short-term aspects must be kept in view. 

The olaasifloation of moorlands for afforestation 
should not be based wholly on the oocurrenoe of & 
few familiar and easily recognized dominant planta, 
which, because of their wide tolerance, may apt 
to mislead. Regard must also be paid to the leas- 
conspicuous associates, to notable absentees, to the 
height, luxuriance and health of the dominante, and 
to evidence of disturbance by grazing, burning and 
peat-cutting. 

"Reoent Work on the Problems of Moorland 
Afforestation” was discussed in a paper by J. W. L. 
Zehetmayr (Research Branch, Forestry Commission, 
Edinburgh), who stated that one of the main functions 
of gylvioultural research at the t time is to 
increase the area of ‘plantable’ land by making it 
possible to afforest land which ia at present classed 
as ‘unplantable’. This may also have the effect of 
improving production on ground already regarded as 
suitable for planting. i tal plantations, 
made at various times aince 1921, have, in many 
oases, served as pilot schemes which have since been 
followed by extensive plantations on ground that waa 
originally regarded as of doubtful value for forestry. 
In other instanoes, experimental plantations, though 
tolerably successful, have not yet inspired sufficient 
confidence for more widespread application of their 
results ; examples of these may be found on deep 
basin peats and on thinner slope peata in the north- 
west of Scotland. 

In the afforestation of peat, the first consideration 
is drainage, and drains are now invariably used to 
provide turves in whioh the young trees are set in 
planting. It was shown in early work that the more 
turf & plant has round about it, the better it grows. 
The provision of more turf for each plant led to more 
surfaoe-draining by ditches, but so long as all the 
work had to be done by hand the economic limit was 
soon reached. Nowadays the draining plough is used 
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to provide & continuous strip of upturned turf on 
which planting can be done. This has given estis- 
factory growth; but the system of equally sized 
drams, one alongside each row of planta, raises 
difficulties in subsequent maintenance, while the 
drains do not run sufficient water to clean themselves. 
One solution is to use two plo , & large plough 
such as the ‘Cuthbertson’ to the main drains, 
and a lighter, shallower plough, like the ‘Begg’ or the 
‘Haddington’, to provide material for turf-planting. 
The use of mechanical methods has decreased the 
quality of the work, as it is leas easy with machines 
to site the main drains correctly. The Norwegian 
method of making very large deep drains at wider 
intervals and of using explosives in their formation 
is now receiving attention in Great Britain. It 
may have uses on land where ploughing is im- 
possible. 

Draining is not & problem on the heaths, most of 
which lie in the drier, eastern half of Britain; but 
ploughing, which is now the standard practice on 
these sites, leads to the disappearance of surface 
water which often lies long, while the rupture of tho 
pan allows water to percolate through the soil so that 
no drains for removing water from the area are 
necessary. Ploughing has greatly improved the early 
growth of trees on heathland. The current method 
of ploughing is to cut a deep furrow every five feet 
with & heavy plough which breaks the pan and 
throws up a ridge of spoil. Other methods, such as 
complete ploughing to & leas depth, and the use of a 
‘tine’ plough, are being tried experimentally. An 
important advance is the introduction of the 
hydraulio-lift tractor, which greatly increases ease of 
manosuvring and allows the plough to be lifted over 
boulders and rock outcrops. On difficult sites it is 
usual to apply ground mineral phosphate or high- 
grade basic slag at the rate of 14-2 oz. to each plant. 
Recent work by E. M. Crowther has shown that 
nitrogenous fertilizers improve the growth of newly 
planted trees on heathland. 

On difficult or on marginal sites it is important to 
use the best ‘strain’ or ‘race’ of the tree which is 
selected for planting. One aspect of this was dealt 
with by J. À. B. Macdonald (Forestry Commission, 
Dumfries) in his paper on “The Place of Pinus 
contorta in British Sylviculture’’. This pine, a nativo 
of western North America, has come into prominenco 
lately as a result of ita success aa a planted tree on 
poor peat and heathland sites. It has a wide range 
in North America, along the Paciflo coast from 
Alaska to California, and inland into the Rocky 
Mountains. With such a range of altitude and 
latitude it naturally varies, the two extreme forms 
being i as the beach or shore pine, P. 
contorta Doug]. ex Loud, and the inland lodgepolo 
pine, P. contorta var. latifolia Engelm. The former 
is & strong-growing coarsely branched tree, with dark 
green foliage, which throws & comparatively heavy 
shade; the latter has normally a straighter stem, 
flner and more open branches, and thinner, yellowish- 
ooo foliage. Sylviculturally they have rather 

ifferent effects. 


Various provenance trials of Pinus contorta havo 
been planted in different parts of Great Britain, and 
preliminary assessments of the different plots show 
that coastal lote from Oregon and Washington grow 
fastest, while there is a 10n that, if the wholo 
range of the tree along the iflo coast is considered, 
plants from the northern part of this range grow 
more slowly in Britain than planta from farther south. 
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With the inland forms, the opposite may prove to be 
the case. The longest branches e to grow on ' 
trees from the most northerly Pacio coastal origins, 
while the shortest branches tend to grow on trees 
from inland regions in the south. ` Generally there are 
more branches per whorl on the coastal forms. The 
coastal trees have shorter needles, averaging 1} in., 
while inland forms have needles averaging 2-2} in. 
in length; the inland lodgepole pine does not hold 
ita needles as long as the coastal form, on which 
needles ara retained for three years or more. All the 
trees of coastal origin have completely, or almost 
completely, killed out the pou vegetation; but 
Hees little suppression has effected by inland 
orms. 

‘These papers were preceded by an socount by 
James Macdonald (director of researoh and education, 
Forestry Commission) of recent developments in 
forestry nursery technique. The success of & large 
planting programme depends on 4 continuous supply 
of suitable planting stock, and thus the raising of 
plants in the nursery has always been regarded as of 
‘prime importance. Various difficulties have been 
encountered in running nurseries at high preasure 
for the provision of young trees, almost entirely 
coniferous ; during the nineteen-thirties, for example, 
there was a serious diminution in the fertility of many 
nurseries. One approach to the solution of this 
problem was made the late Dr. M. €. Rayner, 
who established at Wareham, in Dorset, & nursery 
which made an important break with established 
p Instead of using an agrioultural soil, Dr. 

set to work on a piece of uncultivated heath- 
land and, by shallow cultivation, subsoiling, and a 
liberal use of com , produced successive crops of 
seedlings much larger than had ever been raised 
before. Her technique, with various modifloetions, 
was widely used elsewhere, and a cansiderable pro- 
portion of the seedlings produced to-day are grown 
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in ‘heathland’ nurseries. These nurseries, when 
properly sited and managed, are remarkably ‘free 
from weeds, and the sa in weeding costs ia an 
important item to be set the expense of 
the other ique did not solve 
the problems of the parece forest nursery ; - it 
avoided them. They were approached, however, 
from another side; by means of partial aoil steriliza- 
tion, with steam, with formalin and with other 
chemicals, combined with appropriate fertilizer 
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treatment, nursery soils which been producing 
very poor began to yield pee at ag pii 
as those in d nurseries, 


also a substantial reduction in weeding. Tie poa 
plex of factors involved in this and in other nursery 
processes is being studied by a committee which 
was set up by the Forestry Commission in 1944, 
under the ip of the late Prof. F. T. 
Brooks, and on which Drs. E. M. Crowther and A. B./ 
Stewart are active members. It has been found 
possible to raise with fertilizers seedlings as good as 
uced with the aid of compost or steriliza- 
tion ; it has also been established that many conifers, 
and particularly Sitka spruce, are highly sensitive to 
lime in the nursery and that some of the trouble 
in the established nurseries was due to injudicious 
lming. Because it is possible to raise seedlings which 
can be handled at the end of their first year, it has 
been possible to use many more two-year-old trans- 
planta in moorland afforestation. These are leas 
costly than the three/four-year old planta formerly 


whe prospect of effective weed-control in seed-beds 
has been brightened by the use of mineral oils applied 
before the tree seedlings emerge, while other directions 
in which research is proceeding are in the use of over- 
head irrigation and in the’ attempt to raise two or 
three successive crops of seedlings in a season with 
the help of bottom heat. 


NEWS and VIEWS 


Physiology In the University of London : 
Prof. Geoffrey Harrls 


Pror. GEorrrey HARRIS, who has been appointed 
to the Fitzmary chair of physiology in the University 
of London, 18 known for his work on the control of 
the pituitary gland. This chair, of which he is the 
first holder, ia named after Simon Fitzmary (1492), 
the founder of Bethlem Royal Hospital; it is 
attached to the Department of Neuro-Endocrinology 
of the Maudsley Hospital. Prof. Harris was first 
trained in anatomy and medicine in Cambridge, and, 
after qualifying at St. Mary’s Hospital, London, 
became in 1940 demonstrator and later lecturer in 
anatomy at Cambridge; in 1048 he was appointed 
i of Physiology. His 
research work has bean on the anatomy and physio- 
logy of the pituitary gland and on the control of 

secretions by the nervous system. In his 
recent work he has modified the technique of im- 
planted electrodes and placed small secondary coils 
under the scalp with an electrode placed in various 
sites near the supra optic nuclei. By using a primary 
ooil surrounding the animal, he was able to produce 
endocrine effecta on urine flow, œstrus, etc., without 
otherwise disturbing the animal. He has ahown the 
existence of & hormonal link, carried by a system of 
portal vessels, between the nervous and secretory 


structures. The pituitary forms the main link by 
which external events affect the endocrine glands 
via the nervous system, and this clarifloation of how 
this is effected helps in our understanding of both. 
His work is characterized by great skill in difficult 
tive techniques and in masterly grip of the 
ysiological and anatomical blams of his chosen 
Prof. Harris's many friends will be glad that 
in hia new post he will be able to devote himself 
almost entirely to research in this rapidly developing 
field, in which he has done eo much to our 
ideas during the past fifteen years. ` 


H. G. Smith (1852-1924) : a Ploneer Australian 
Chemist ] 
Ax interesting centenary has recently been. observed 

in Sydney, marking the birth on July 26, 1852, of 

Henry George Smith, & pioneer worker on the 

of the Australian flora. Smith was born at 

Littlebourne, in Kent, and emigrated to Australia in 

1888. He amplified his scanty scientiflo training 

while holding a humble poet at the Sydney Teoh- 

nological Museum, and in 1891 published his first 
original paper, announcing the discovery of barytes 

in the Hawkesbury sandstones at Sydney. In 1895 

he became mineralogist at the Museum. An ensuing 

paper on eucalyptus kinos and the occurrence of: 
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eudeamin, published im collaboration with J. H. 
Maiden, the botanist, heralded a long series of original 
contributions to the chemistry of Australian essential 
oils, exudations and other indigenous plant-products. 
In 1899 Smith became assistant curator and economic 
chemist in the Museum, and most of his work on the 
chemistry of the Australian flore was oarried out in 
collaboration with R. T. Baker, curator and ecónomio 
botanist in the Museum. Their magnum opus, “A 
Research on the Eucalypta, especially in regard to 
their Essential Oils”, was published first in 1902 and 
again, in an extended form, in 1920. 

Upon his official retirement in 1921, Smith became 
associated with the then recently founded Department 
of Organio Chemistry in the University of Sydney, 
where he pursued further work, partly in collaboration 
with Prof. John Read, on the chemistry of some of 
the substances, notably the eucalyptus ketone, 
piperitone, that he had isolated in earlier researches. 
Smith and Read had previously collaborated in 
an investigation of the so-called ‘marine fibre’ of 
Posdonta australis; the results of this lengthy 
Tesearch were issued in 1919 as one of the early 
publications of the Institute of Science and Industry 
of the Commonwealth of Australia. One of Smith’s 
last investigations dealt with the possibilities of 
utilizing Australian wood fibres in paper-making. 
Altogether, Smith published more than a hundred 
original contributions to chemical science ; sixty-two 
appeared in the Proceedings of ths Royal Soctety of 
New South Wales, of which Smith was a modest but 
much-esteemed member. A meeting of the Sydney 
University Chemioel Society held last August was 
devoted to terpene chemistry, with p em tributes 
to Smith’s life and work. Many of his original 
isolations, papers and photographs were aia 
and addresses were given by Prof. A. J. Birch, 
of the University of Sydney, ne W. J. 
Dunstan, of the New South Wales University of 
Technology. 


J. N. Langley, F.R.S. (1852-1925) 


Joun NEWPORT LANGLEY, whose signature iB writ 
large in the history of the sympathetic nervous 
system, was born at Newbury a oentury ago, on 
November 2, 1862. In his second year at Cambridge, 
his interest in biology and physiology was aroused 
by Michael Foster, and he obtained a first class in 
the Natural Sciences Tripos in 1874 and three years 
later an open fellowship at Trinity College. Hise early 
research on the action of pilocarpme on the frog’s 
heart was followed by a meticulous study, taking 
fifteen years, of the process of secretion in the mam- 
malian salivary gland, in the course of which he 
distinguished between the ‘loaded’ and the ‘exhausted’ 
states of the gland. Foster had been made professor 
of physiology in 1888, and Langley, on being 
ap inted in the following year as university lecturer 
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logy, became his assistant, him in 
the chair in 1803. Durmg 1890-1906, hel Hugh 
Anderson and W. H. pasteles Langley w a flood 
of light on the thetio nervous his 


oeae hee Pong à AAi k in the history of physio- 
logy. He defined the autonomio system aa an efferent 
system in 1903, and in 1921 published & book on the 
subject. He was working on the mechanism of 
axcitation of cells when the outbreak of the First 
World War caused him and his depleted staff to 
»ursue investigations of greater national urgency, 
mich as the trophic in muscle and nerve 
‘ollowingYinjury. FIn 1894 ey paid off the debt 
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which had long burdened the Journal of Phystology, 
and continued as owner and editor until his death. 
He was clected to the Royal Society in 1883 and 
vice-president in 1904. He died of pneumonia on 
November 5, 1925. 


Regional Scientific Advisers for Civil Defence 


TER organization of regional scientiflc advisers for 
oivil defence in Great Britain, which has been set up 
by the Home Office, is now virtually complete. Many 
of the leading scientifle men of the country havo 
responded to the appeal of the Hame Secretary and 
the Secretary of State for Scotland, and are giving 
their advice and assistance in this vital department 
of the country’s defence organization. In each of the 
eleven regions into which England and Wales are 
divided for civil defence purposes, & group of those 
Soientiflo men has bean appointed, and similar 
appointments have been made in Scotland by the 
Scottish Home Department. It is understood that 
the Government of Northerh Ireland will also shortly 
appoint scientific advisers. These scientific advisers 
serve in an honorary capacity in time of peace, and 
are accredited to the staff of the Chief Soientiflo 
Adviser of the Home Office, Whitehall, London, 
8.W.1. They also give their advice and assistance 
independently to the civil defence authorities in 
ther own regions. An important step has thus been 
completed. In effect, a panel of scientific consultants 
ae been formed so that the best scientific thought 

sas ed can be applied both nationally and 
to the problems of civil defence. At the 
Dont tine the regional scientific groups are giving 
valuable assistance in the formation and training of 
the technical reconnaissance units of the Civil 
Defence Corps, the offüioers of which are required to 
have university qualifloations or be members of the 
professional scientiflo institutions. The regional 
scientific advisers are arranging and supervising 
courses of scientific instruction for them at the 
universities in the regions, particularly in the physica 
of atom warfare and the chemistry of the war 
gases. The contacts between the advisers and the 
professional institutions are most advantageous; and 
the institutions themselves have already volunteered 
their help ın directing the attention of their members 
in the regions to the need for qualifled men and to 
the importance of offering their sarvices. 

The several ions, with their centres and senior 
and other scientific advisers, are as follows : Northern 
Region (Newcastle upon Tyne): Prof. W. E. Curtis, 
Prof. G. R. Clemo, Dr. G. H. Christie; North Eastern 
Region (Leeds) : Prof. F. W. Spiers, Prof. W. Bradley, 
Prof. W. Suckamith ; North Midland (Notting- 
ham) : Prof. L. F. Bate, Dr. D. O. Jordan, Prof. L. 
Hunter; Eastern Region (Cambridge) : Dr. B. C. 
Saunders, Mr. E. 8. Shire, Dr. E. N. Fox; London 
Region: Bir Charles Ellis, Prof. W. V. Mayneord ; 
South Hastern Region (Tunbridge Wells): Brigadier 
R. A. Bagnold, Prof. T D. H. Hey, Dr. F. 6. Champion ; 
Southern Region (Heading): Dr. H. W. Thompson, 
Prof. R. W. Ditehburn, Prof. A. N. Black; South 
Western Region (Bristol) : Prof. W. E. Garner, Prof. 
8. H. Piper; Wales (Cardiff) : Prof. W. N. Thomas, 
Prof. F. Llewellyn Jones, Dr. S. T. Bowden ; Midland 
Region (Birmingham): Prof. H. W. Melville, Prof. 
P. B. Moon, Prof. J. R. ire; North Western 
Region (Manchester) : Prof. E. R. H. Jones, Dr. G. D. 
Rochester, Prof. C. E. H. Bawn; Sootland: Sir 
Edward Appleton, Prof. N. Feather, Prof. J. W. 
Cook, Prof. R. V. Jones, Prof. D. H. Everett. 
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Oll Pollutlon of the Sea 


A xHETIKG of the Permanent Committee on oil 
pollution which was set up in June 1052 was held at 
the House of Commons on October 23, under the 

i ip of the Earl of chester. Represent- 
atives of the following organizations which constitute 


for the Preservation of Rural England, International 
Committee for Bird Preservation, Royal Society for 
the Protection of Birds, Universities Federation for 
Animal Welfare, Co Councils Association, Asso- 
ciation of Municipal rations, Urban District 
Councils Association, Rural District Oouncila Associa- 
tion and the General Council of British Shipping. It 
was decided that the official name should be the 
Co-ordinating and Advisory Oommittee on Oil 
Pollution of the Bea (Seoretary : Miss Phyllis Barclay- 
Smith, International Committee for Bird Preservation 
(British Beotion), o/o British Museum (Natural 
History), Cromwell London, 8.W.7). The 
meeting expressed gratification at the setting up by 
the Minister of Transport of a Government committee 


to investigate the problem, and it was agreed to affer ' 


this committee every assistance and co-operation, 
icularly with regard to providing factual evidence. 
urgency of the problem was again streased and 
the serious situation with regard to the pollution of 
small harboura was emphasized. 

The clerk of Truro Rural District Council reported 
the results of an experiment carried out on St. Agnes 
Beach, Cornwall, during June 1-Beptember 8, 1952. 
Daina these or dna KK a 
one of 160 yards in length at highwater mark, was 
cleared of oil deposits, which were weighed. The 
resulta showed that more than fifty-seven hundred- 
weights of waste oil were washed up during this 
period, that is, an average of more than 64 Ib. per day. 


Greenwich Mean Time 
Tan practice at the Royal Observatory, Greenwich, 
pE dropi ine toe ime Dan EEUU LE 
time ughout the world, was resumed at l p.m. 
on October 26. The Time Ball is & dull red " 
5 ft. in diameter ; it is part of the Wren Observatory 
building and was erected for the purpose of enabling 
masters of vessela proceeding down the Thames to 
j their chronometers. The Time Ball is raised 
“way up @ mast, on which it slides, at five minutes 
to one, hauled to the top at two minutes to one, and 
released electrically on the hour. It was the earliest 
means of pony Ce mean time known to 
the publio, but system has now been superseded 
for All practical pim posed Dy HE E dd eine 
at fixed times by the B.B.O. and by the i 
clock operated by the G.P.O. The Ball was o 
continuously from 1838, when first i until 
the Observatory was evacuated during the Second 
World War. Ite operation was rarily resumed 
at the start of the Festival of Britam, but it is now 
intended to continue dropping it as long as members 
of the Observatory staff remain at Greenwich. 
Instruments of purely historical interest, suoh as the 
Time Ball, wil remain at Greenwich. 
Meteorology and Agriculture 
Sm Ronmar Warson-Warr, in his presidential 
address in 1951 to the Royal Meteorological Society, 
fed & number of steps which might be taken 
to match meteorology to man’s needs. One was for 
the Society to set up ‘Interest Groups’ for such 
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subjects as agriculture and horticulture, fishing, 
education, transport and engineering. This - 
gestion has led to the initiation by the Royal Meteor- 
ological Society of ita first Interest Group, on 
meteorol &nd agriculture and.hortioulture, under 
the lademi of Dr. G. L. Hogben. This development 
will be marked on the oocasion of the second annual 
dinner of the Society on November 27, to be held in 
London, when the guest of honour will be Sir James 
Scott Watson, chief soientiflo and agricultural 
adviser of the Ministry of Agriculture and Fisheries 
and director general of the National Agricultural 

visory Service. He will be -supported by dis- 
tinguished representatives of agricultural science and 
practice and of meteorology. 
Selsmic Refraction Shooting In the Atlantic 

M. N. Hi and J. O. Swallow have developed a 
method of seismio refraction shooting at sea using 
hydrophones at & depth of 100 feet below the surface 
of the sea, connected with sono radio buoys at the 
surface. Depth-charges exploded- at a depth of 
800 ft. send compressional waves through the sea 
and the rocks of the sea-bed. These P-waves are 
received on the hydropbones, and the records are 
transmitted to the ship by signals from the sono-radio 
buoys. Thus only one ship i8 necessary for the work. 
Experimenta to test the method and to explore the 
sea-bed. were carried out by Hill and Swallow from 
the Ocean Weather Ship Weather Explorer during 
August 1949, while the ahip was occupying her routine 
position for meteorological observations at lat. 53? 
50 N., long. 18° 40° W. The resulta have been 
written up by Hill alone (Phi; Trans. Hoy. Soc., A, 
No. 890, 244, 561; June 17, 1052; 7s. 6d.). The 
depth of water in this area of the eastern Atlantic is 
approximately 2,400 m., and below this Hill and 
Swallow found, aa the result of the experimenta, 
unconsolidated sediments of thickness 1,900—3,000 m. 
The velocity of P-waves in the sediments varied from 
1-5 km./sec., nearest the water, to & limiting value 
of 2-5 km./aec. at depth. Below the unconsolidated 
sedimenta they also deduced the presence of orystal- 
line rock to a depth of 2-7-8-4 km., through which 
P-wavea travelled at 5-0 km./seo. Below this, to an 
unknown depth, they deduced the of rook 
which transmitted P-waves at 0:8 [geo. 
Overseas Information and Broadcasting Services 

REPLYING to a question in the House of Commons 
on October 22, Mr. H. A. Nutting, Under Secretary, 
Foreign Office, said that the following committee hae 
been set up to inquire into the overseas informatior 
and broadcasting services: Lord Drogheda (chair. 
man), Sir R. Bruce Lockhart, Mrs. Mary Stocks, Mr. 
J. W. Platt, Mr. Gervas Hurley, Mr. Donald 
MoLachlan, Mr. Victor Feather, and Mr. Laurence 
Heyworth. The terms of referenoe are : “To asses 
the value, actual and potential, of the overset 
information work of the Foreign Office, Common 
wealth Relations Office, Colonial Office, Board o 
Trade, and Central Office of Information; thr 
External Servioes of the British Broadoasting Cor 
poration ; and the work of the British Council; tx 
advise upon the relative importance of , differen: 
methods and services in different areas and orroum 
stances; and to make recommendations for futur 
The Night Sky in November 

FuLL moon occurs on Nov. ld. 23h. 10m., v.T. 
and new moon on Nov. 17d. 12h. 56m. The following 
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conjunctions with the moon take place: Nov. 2d. 
l5h., Jupiter 7° 8.; Nov. 15d. 06h., Saturn 7° N.; 
Nov. 19d. 03h., Mercury 2° N.; Nov. 20d. llh., 
Venus 1° N.; Nov. 22d. 05h., Mars 0-2° 8.; Nov. 
20d. 17h., Jupiter 7° B. Mercury, an evening star, is 
too close to the sun for favourable observation and 
is in inferior conjunction on November 80. Venus 
18 & conspicuous object in the western aky, setting 
about 17h. Bom. d ing the first part of the month 
and at 18h. Sti an tha latc day ita stellar mag- 
nitude is — 8-5, and more than three-fourths of its 
illuminated disk is visible. Mars sets at about 20h. 
05m. throughout November, stellar magnitude 0-9 ; 
but as its south declination is considerable, it does 
not rise very high above the horizon. Jupiter is 
visible throughout the night, settmg in the morning 
hours at 7h. 40m., 6h. 30m. and Sh. 20m. on Novem- 
ber 1, 15 and 30, respectively, and is a conspicuous 
object, stellar magnitude — 2-4, in the constellation 
of Aries ; on November 8 the planet is in opposition 
to the sun. Saturn is & morning star, its times of 
rising being 5h. 10m., 4h. 20m. and 8h. 20m. at the 
beginning, middle and end of the month, respectively, 
stellar magnitude 1, and is easily recognized a little 
north of Spica. Occultations of stars brighter than 
magnitude 6 are as follows (observations being 
assumed to be made at Greenwich): Nov. 4d. Oh. 
23-Im., x Taur. (R); Nov. 8d. lh. 57-8m., p Cano. 
(B); Nov. 23d. 19h. 22-0m., 42 Capr. (D); Nov. 
80d. 17h. 28-5m., » Taar. (D) ; Nov. 30d. 18h. 21-7m., 
n Taur. (R). E and D refer to reappearance and 
disappearance, respectively. 'The Andvoriedida and 
Leonids are due about November 14 and 16, re- 
spectively, but these meteor showers are now very 
weak and comparatively few meteors from them 
have been seen in recent years. 


Royal Soclety of Edinburgh: Officers for 1952—53 


Tae folowing were elected offloers and Members 
of Council of the Royal Society of Edinburgh at the 
annual statutory i held on October 27: 
President, Prof. James Kendall; Vice-Presidents, 
Prof. E. T. Copson, Prof. J. H. Gaddum, Sir Robert 
Muir, Prof. James Ritchie, Prof. R. C. Garry, Prof. 
W. M. Smart; General Secretary, Dr. J. E. Richey ; 
Secretaries to Y Meetings, Prof. J. Norman 
Davidson, Dr. John E. Mackenzie; Treasurer, A. W. 
Young ; Curator of Library and Museum, Dr. Douglas 
Guthrie; Oowunoillors, Prof. J. F. Allen, Prof. A. 
Murray Drennan, Dr. E. Wyllie Fenton, J. M. Rosas, 
Prof. C. M. Yonge,” Prof. Norman Feather, Sir 
Godfrey Thomson, Dr. D. P. Cuthbertson, Principal 
H. B. Nisbet, Prof. T. O. Phemister, Dr. J. B. Simpeon, 
Prof. Meirion Thomas. 


Announcements 


Da. W. G. Panwey, O.B.E., F.R.S., chief super- 
intendent of the Armament Research Department, 
who has been responsible for the design and testing 
of the British atom bomb, has been promoted to be 
knight commander of the Civil Division of the Order 
of the British Empire (K.B.E.). 

Lorp HADNOR, who has been a member of the 
Forestry Commission since 1951, has been appointed 
chairman of the Commission in succession to the late 
Lord Robinson, who died on September 5. 


THE 119th meeting of the American Association 
for the Advancement of Science will be held in 8t. 
Lous, Mo., during December 26-31. Besides the 
individual sessions of the eighteen sections of the 
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Association, more than forty societies affiliated or 
associated with the Association will be concurrently 
holding meetings. Further information oan be obtained 
from the director of public information, Sidney 8. 
Negus, Medical College of Virginia, Richmond, Vo. 


Tum British Scientiflo Instrument Research Asso- 
ciation is holding open days at ite laboratories at 
‘Sira’, Southill, Elmstead Woods, Chislehurst, on 
November 5 and 6. 


Ax exhibition of Spanish scientific books has been 

at the Science Museum Library, London, 

8.W.7, and will be open to the public during 
November 6-20. 


A Worb Congress of Medical Practitioners for 
the Study of the Actual Conditions of Life, which 
was to have been held in Montecatini during October 
16-18 (see Nature, June 28, p. 1085), did not take 
place owing to the refusal of the Italian Government 
to authorize the meeting. The Congress authorities 
hope to hold it some time during the flrst half of 
1953. Further information can be obtained from the 
secretary, Dr. O. Massenti, Corso Trieste 65, Rome. 

AN exhibition entitled ‘“Traming for Industry”, 
showing the work of the City and Guilds of London 
Institute, will be on view at the Goldsmiths’ Hall, 
Foster Lane, Cheapside, London, during November 
4-14, and will be inspected on November 3 by H.R.H. 
the Duke of Edinburgh, president of the Institute. 
The exhibition has been arranged in connexion with 
the Institute's yearly meeting, and among the features 
to be seen will be models of scientific and engineering 
equipment, including & supersonic wind-tunnel, from 
the City and Guilds College, South Kensington ; 
students’ work in flne arts and crafts from the City 
and Guilds Art School, Kennington; and a pictorial 
presentation of the work of the Institute's Depart- 
ment of Technology which covers nearly two hundred 
subjects. 


Tux Meldola Medal, which is the gift of the Society 
of Maccabesans and is normally awarded annually, is 
being offered for award early in 1953 to the chemist 
who, being & British subject and leas than thirty 
years of age on December 81, 1952, shows the most 
promise, as indicated by his or her published chemical 
work brought to the notice of the Council of the 
Royal Institute of Chemistry before December 31. 
Communications should be addressed to the President, 
Royal Institute of Chemistry, 30 Russell Square, 
London, W.O.1, the envelope being marked ‘‘Meldola 
Medal". 

8m GaBogaE Bzisy Memorial Fund awards, which 
are considered by administrators representing the 
Royal Institute of Ohemustry, the Society of Chemical 
Industry and the Institute of Metals, are made at 
intervals to British scientific research workers, prefer- 
ence being given to investigations relating to the 
special interests of Sir ona Beilby, including 
problems connected with fuel economy, chemical 
engineering and metallurgy. In general, the awards 
are granted to younger man and women for original 
work done over & period of years. Awards may be 
made early next year, and the administrators request 
that their attention be direoted, not later than - 
December 31, to outstanding work of the nature 
indicated. All communications should be addressed 
to the Convenor of the Administrators, Sir George 
Beilby Memorial Fund, Royal Institute of Chemistry, 
30 Russell Square, London, W.C.1. 
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PROBLEMS OF THE SMALL FARM 


HE three papers covering the problems of the 

small farm, given &t Belfast on Beptember 8 to 
Section M. (Agriculture) of the British Association, 
differed in scope so widely that it was difficult at 
first to seo how they fitted together; but on exam- 
ination, it was possible to see & pattern which at 
least indicated some of the problems facing amall 
farmers in the United Kingdom, without providing 
a ready-made solution for them. 

Mr. Ronald Ede, agricultural attaché for Denmark, 
described the agricultural system in Scandinavia and 
the Low Countries. This &ooount was particularly 
interesting because, although the average sire of farm 
holdings in these countries is well below that of Great 
Britain, it id‘ an ted fact that the farming 
efficiency is high, and -quality farm produce is 
exported et competitive prices in the world. market. 
The second speaker, Mr. A. Oromie, & farmer in 
Northern Ireland, described his own farm—a typical 
small one in a country where the average aire of farm 
is small—aend gave his views on the problems facing 
farmers such as himself. The importanoe of his paper 
lay in the fact that he is a very progressive farmer. 
Finally, Mr. W. H. Cashmore, director of the National 
Institute of Engineering, Silsoe, related 
the problems of mechanization to the size and type 
of farm and suggested that attention to organization, 
careful selection of i t and further work on 
farming techniques would play their parta in extending 
the benefite of mechanization to the smaller farms. 

In describing Scandinavian agriculture, Mr. Ede 
stated that nearly all land is owned by the farmers, 
but there ig rigid government control of the size of 
small-holdings. Although the minimum size is five 
acres, the average is leas then forty acres, and the 
tendency during the thirty years has been to 
reduce both the m of large and farms, 
and so raise the number of farms of a giro, 
amalgamstion of farms being prohibited. The labour 
is mostly family labour, and the majority of farms run 
on a mortgage at & low rate of interest. A amalIholder 
with £250—500 capital can borrow up to £3,200, and 
tho average level of borrowing is about £1,300. 

The standard of living on the Danish farm is low 
compared with that m Britain, and smallholders are 
not replacing themselves because of the difficulties of 
finance. Many of the sons of amallholders move into 
industrial employment, the keenest demand for small 
farms coming from the sons of the medium-sized 
farma. 

There is no State advisory service in Denmark, but 
advice reaches the farmers through the Smallholdars’ 
Awsoclation. Mr. Ede did not mention anything of 
special note about the cropping, except that there is 
a marked increase in fodder beet and a steady rise 
in fruit ing. The larger farms tend to the 

cured Pur taline adia, and an the ecusiiicliings 
presi praca. 

Some machines, particularly the special and 
expensive implements, are handled on a co-operative 
basis. The standard of machinery at the homestead 
.for handling cattle-food is high. The main features 
of Danish smallholdings sre: small acreage ty 
British standards), good buildmgs that are w 
equipped, and dependence on borrowed capital. Even 
in Denmark there is some oonoern about the level of 
borrowed money, and it is realized that & fall in 
world prices would cause difficulties. In the dis- 


cussion on this paper the mortgage position was the 
main topic. The general opinion was that the amount 
borrowed was high and, while it might be sound 
Dy OS ea gr. it was 
risky to use borrowed capital for such items as 
machinery and b 

Mr. Cromie’s farm is 37} acres, of which 29} is 
arable, and he rents a further $4 sores. His cropping 
is varied and includes small acreages of fodder crops 
such as marrow stem kale, fodder beet and arable 
silage; he also grows cesh crops such as potatoes, 
ryegrass and osta, for seed. 

The livestock consiste of twelve Friesian cows and 
their followers, flve sows and all their progeny, plus 
thirty to forty extra each year, and some poultry. 
It was obvious Ne aan ope nali pes 
hope i average. The following examples illustrate 

lanning to raise the total output: the tractor 
had equipped to do all the work, to the total 
exclusion of horses, thereby making it possible to 
carry two more cows ; an analysis of the soil from 
various parts of the farm had indicated deficiencies 
which, when corrected, made it possible to carry more 
stock with an & ble increase in the milk yield ; 
a proportion of the Du. out and 
reseeded each year to keep e quality of the 
grasa; silage-making is practised to conserve grass ; 
and an electric fence is used for strip or controlled 


grazing. 

Mr. Oromie confirmed the view that the production 
per acre can be higher on a small farm than a larger 
one because of greater personal attention and super- 
vision. He waa convinced that the output could be 
increased by 100 per cent if the results of agricultural 
science could be pub into practice. At the present 
time a good deal of scientific work does not reach the 
small farmer. Quite often, improved teohniquee 

i additional capital outlay, and Mr. Cromie 
stated that the greatest handicap to progress was 
the large amount of capital needed, especially for 
reconstruction of buildings. 

Great interest was aroused by the statament that 
the standard of knowledge on the farm will have to 
be raised. In tho discussion, Mr. Cromie explained 
that farmers are taking an i ing interest in the 

t of a farm and the application of scientiflo 
work, but that the farmer is often too tired at night 
to go to lectures, discussions, oto., after a long day 
of toil. He thought that there is need for greater 
effort in spreading knowledge of scientific and experi- 
mental work, and suggested that demonstratian farms 
would help. i 

Mr. Oromie confirmed that a farmer and his wife 
can make a fair living from about thirty-five acres in 
Northern Ireland, but he himself was strongly m 
uu ecg Seki enc roe re 
thirty acrea; this justiflea the services of a hired 
man and makes possible an increase in livestock. He 
admitted that in practice the high rental of the extra 
land and the labour cost offset most, if not all, the 
extra income. 

In the discussion it was suggested that 
dmc Se de aig ibe 
per Bore, and the idea of installing & small greas-drier 
to provide concentrated food for the dairy cattle and 
for sale was put forward. The case against 100 per 
cent graasland on the amall farm is that arable land 
helpe to keep the farm clean, and provides some cash 
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crops auch as potatoes and seed corn as well as 
by-products for livestook. 

Mr. Cromie is without mains electricity, which is 
essential for a highly mechanized dairy and many of 
the appliances which support & 100 per cent grassland 
farm. In considering how far the use of machinery 
could assist the small farm, Mr. Cashmore stated that 
as the sıze of farm decreases below two hundred 
actes there 18 & marked upward trend in the capital 
invested in machinery per acre. His paper dealt with 
farms in the 50-150 acres class, on the assumption that 
below this level some specialization in cropping was 
necessary and so was outside the scope of this paper. 

An analysis of capital invested in machinery and 
annual cash returns indicates that the greater use of 
machinery reises the yield rather than replaces 
regular labour. The margin of proflt from increased 
mechanization is slender and very dependent on 
sound organization and proper maintenance. Even 
in the 50-150 acres class, capital expenditure on 
machinery increases as the size of holding decreases, 
but is justified by the higher returns per acre due to 
personal supervision and attention to detail. 

In discussing how far expenditure on machinery 
could be kept down, Mr. Cashmore quoted from fleld 
surveys and investigations to show that in a number 
of cases the main advantage of a specialized machine 
is that it enables men to work & long day without 
undue fatigue. For short periods there is a slightly 
higher demand for labour ; but the overall cost of the 
operation is no higher. On these grounds it could be 
argued that the small farm would gain nothing by 
purchasing these machines. The limitationa of the 
co-operative use of machinery were stated; but 
where suitable contractor service is not available, 
there are possibilities m local farmers’ co-operative 
societies for the use of certain expensive equipment. 
This system is already being employed in land 
for cereal harvesting and grass drying, and mi 
extended to ditching, hedge cutting, dung loading, ete. 

Considerable emphasis was placed on better tech- 
ruques and improved organization, and investigations 
were quoted to show that the efficiency of organiza- 
tion has & greater effect on the cost of & process than 
the deign of the equipment. Commenting on general 
design, Mr. Cashmore stated that the small fann does 
not require scaled-down tractors or implements except 
in the case of barn machinery, which can be designed 
to run automatically provided electricity is available 
and the buildings are in good order. Already satis- 
factory equipment for the small farm has been 
devised, examples being milking machines and plat- 
form grain driers. It is possible that many more 
modifications or new developments would be helpful, 
but these must be related to technique investigations. 

The discussion supported these views and emphas- 
ized the need for detailed studies to reveal whether 
the various problems could be solved by improved 
techniques, improvisation or new machines. It was 
thought that on the small farms the fleld equipment 
would have to be kept as simple as possible, with 
marked development of machinery for handling cattle 
food at the homestead. 

In conclusion, the problems facing the small 
farmers are: shortage of capital, lack of knowledge 
on scientific work, poor farm buildings, and, in same 
cases, the wrong machinery. All these problems are 
interrelated, and, provided the size of holding is not 
lees than 650-75 acres for general farming, it is 
reasonable to expect progress in the future. 

W. H. CASHAIORE 
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CHEMISTRY IN ABERDEEN 
By Pror. R. M. BARRER 


HEMISTRY was one of the first sciences to 

develop ag @ university study. In part for this 
reason, but still more because of its intrinsic intorost 
and great practical value, the subject now attracts 
many students. University de ents, often de- 
signed long ago to house r numbers, have in 
many centres become inadequate and outmoded. It 
is & feature of recent university development in 
Britain that serious efforts are being made to remedy 
this situation by rebuilding or by rehabilitating and 
extending existing chemistry departments. In Aber- 
deen, the University is now seeing the completion of 
a building first contemplated more than thirty years 
ago, and commenced in January 1949. The subject 
of chemistry has been removed from Marischal 
College, where it had been taught since the union of 
tho two original Universities of Aberdeen in 1860, 
and has been rehoused on a site neür the historic 
buildings of King’s College. The new building was 
ppan by Sir Robert Robinson on September 17. 
The newness of the department may render & brief 
desoription of the layout and faoilities of interest to 
scientists and others concerned in the design of 
science departments. 

The building has been constructed in the form of 
a oross. Four floors are devoted to chemistry, and & 
final floor to £011 science and agricultural biochemistry, 
both subjects closely alhed to chemistry and of 
considerable significance to the rich agricultural 
industry of Aberdeenshire. Each is under & separate 
head. All floors are served by & central staircase, and 
by subsidiary stairs at the end of the south wing. 
In addition, the budding contains two lifts. of 
which one 1s designed for oarrying goods and 
equipment. The building is & granite structure, tho 
granite of several blending hues having been teken 
from six different quarries. 

The lower ground floor of the building contains the 
main chemical and apparatus stores, mechanical, 
glassblowing and electronio workshops ; a refrigerated 
room operating at adjustable temperatures down to 
— 10°; and the electron microscope. There m in 
addition some research accommodation on this floor. 
In the east wing of the ground floor is situated 
the large elementary chemistry laboratory, with two 
belance rooms, one at each end. Associated prepara- 
tion and subsidiary store rooms run into the south 
wing, which also contains research and staff rooms 
and a lecture room. This room 18 served by a large 
preparation room which also serves the main leoturo 
theatre in the west wing. The theatre is oxcellently 
appointed and holds about 220 students. In the 
north wing are the main entrance hall, and largo 
cloakrooms. Additional cloakrooms are available on 
every floor. 

The first floor houses in the east wing the in- 
organic teaching laboratory with associated pre- 
paration and balance rooms. There is also a room 
especially provided for electrochemical work, and an 
inorganic research laboratory. In the west wing is & 
large research laboratory, and in the north wing & 
laboratory specially designed for larger soale chemical 
and physico-chemical operations. There is fume 
extraction from this room, which oan be generel 
or else can be concentrated at any desired point. In 
the same wing are a departmental library and staff 
room and further research laboratorics. The south 
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wing houses the main chem - 
istry library, an X-ray 
room, staff rooms, the pro- 
feasor’s research laboratory 
and a third lecture theatre. 
The second floor contains, 
in east and west wings re- 
spectively, the organic and 
physical chemistry labora- 
tories, each with associated 
balance room, preparation 
Toom and subsidiary store 
room. The west wing also 
contains research laborator- 
ies and two well-equipped 
dark rooms, one for staff 
and the other for student 
use. The north wing con- 
tains five optical cubicles 
associated with the physical chemistry teaching labor- 
atory, an electrical instrument store and two constant 
temperature research laboratories. The south wing 
contains & laboratory for microchemical analysis and 
six additional research laboratories. On the third 
floor of the budding one moves into the domam of 
soil science and agricultural biochemistry. These 
subjects share a teaching laboratory and preparation 
and balance rooms in the north wing. Other accom- 
modation provided meludes staff rooms, workshop 
and store, research laboratomes for staff and post- 
graduate students and an advanced teaching labor- 
atory. An instrument room, optical cubicle, map 
room and museum, nitrogen room, dark room and 
tutorial room are also provided. 

Teaching laboratories and lecture rooms are pro- 
vided with plenum air as well as general air ex- 
traction. All research laboratories have high- and 
low-level extract from boards. In the 


organic and inorganic laboratones, bench extract - 


is also provided throughout. Research laboratories 
are designed with the view of maximum inter- 


convertibility for use in any of the three branches of” 
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Fig 1 Chemical laboratories at Aberdeen (left) for medios] students before 1800, (nghi) for soenoe 


students about 1896 


chemistry. Services include high-preeaure air, and in 
some rooms vacuum, in addition to the usual gas, 
water and electricity supplies. Distilled water is 
piped from a central unit and algo hydrogen sulphide. 
Many of the research laboratories contain, ın addition 
to several sets of wall services, a complete set of 
services centrally placed at floor-level and accessible 
by removing & floor panel. Al floors in research and 
teaching laboratories are sloped to drainage points so 
that water on floors is removed with minimum diff- 
culty. Research laboratories are of several sizes 
capable of accommodating from one to four research 
workers. 

Chemistry has advanced steadily within the 
University of Aberdeen, and the present big step 
forward emphasizes the high esteem in which the 
profession of chemistry is held. The first chair of 
chemistry in Scotland was occupied in Aberdeen in 
1798 by George French, surgeon and chemist, although 
some instruction on the subject was given consider- 
ably earher. While on one hand the cultural value 
of chemistry was acknowledged remarkably early 
within the Universities of Aberdeen, on the other 





Fig. 2 New chemmiry depertment at Aberdeen, showing west, north and east wings 
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hand, over all this earlier period no great efforts were 

for rescarch. It was not until Carnelly (1888— 
90) and Japp (1800-1914) ocoupied the chair that it 
was considered particularly necessary for teachers of 
chemistry to try to extend the boundaries of the 
subject. Even with the growth of & new attitude, 
progress in research was not rapid. However, 
enthusiasm for original investigation was carefully 
fostered by later occupiers of the chair. There is 
now & vigorous research school, and the new building 
reflects the attitude that research as well as teaching 
is a vital part of any balanced university department. 
Threo photographs are reproduced in this article 
which indicate the revolution in the provision made 
for chemistry over the past sixty years. The first 
photograph shows the chemical laboratory for 
medical students prior to 1896 and the second the 
chemical laboratory for science students at about the 
same tıme ; both are reproduced by kind permission 
of Prof. A. Findlay, from his book "*The Teaching of 
Chemistry in the Universities of Aberdeen” (Aberdeen 
University Studies, No. 112). The third photograph 
is of the west, north and east wings of the chemistry 
department of 1952. The subject is a forward-looking 
one where triumphs are ever likely to be over- 
shadowed by future achievements on a scele still 
more grand. Nevertheless, there is great interest in 
looking back and retracing paths, both scientific and 
personal, trodden by chemists of bygone generations. 
Such retrospect is bound to emphasize the mounting 
tempo of science, with all the responsibilities it brings. 
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THE UNIVERSITY OF CEYLON 


By Sia IVOR JENNINGS, Q.C. 
Vice-Chancellor 


N October 6, the University of Ceylon moved 
851 studentas, of whom exactly 300 were women, 
from Colombo to Peradeniya, near Kandy. They 
included all the students in oriental studies, arts and 
laws and the senior studente in agriculture and 
veterinary science. The Faculties of Science and 
Engineering will move when their buildings are ready. 
The Medical School will remain in Colombo; but it is 
proposed to establish & second meclical school in 
Peradeniya by 1960. 

The 851 students include 27 Buddhist monks, who 
are housed in a University bungalow pending the 
erection of a monastery by the University Sangharama 
and Vibare Trust. The other 824 students are housed 
in five halls of residence. These halls are built on 
the principle of one student to each room ; but since 
three halls—housing 490 studenta—wiull not be ready 
until 1953, there are usually two students in each 
room. The cost of residence is Re. 630 (£46) per annum, 
and there are no tuition fees for Ceylonese students. 
Even so, about one-third of the students are sub- 
sidized, the University paying the whole or & part of 
the residence fee. 

The present University Park contains 300 acres; 
but the land vested and to be vested in the University 
covers 3,000 acres. It includes a tea estate of 1,100 
acres which is being converted under a ten-year plan 
into & timber estate. It also includes an experimental 
farm of 650 acres (of which 240 acres are cultivable) 
whioh is at present used as a School of Agriculture 
but will be transferred to the Faculty of Agriculture 
in 1053. This area of land stretches up the valley of 
the Mahaweli-Ganga for two miles, enclosing the 
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headquarters of the Ciovernment Department of 
Agriculture and the Royal Botanie Gardens. 

For soven years in tho fourteenth century Pera- 
deniya was the capital of the Sinhalese monarchy. 
When the capital was moved down the river to 
Kandy, Peradeniya became a royal garden. Under 
British rule a small portion (140 sores) became tlic 
Royal Botanic Gardens, while tho remainder was put 
fhat under coffee ancl sugar and then under tea and 
rubber. The land receives both monsoons and there- 
fore about 100 in. of rain & year. "This creaics & 
luxuriant tropical vegetation, which supports & 
remarkable fauna. Twenty-#1x varieties of birds havo 
‘been identified from the Lodge, without using 
binoculars. Some ornamental troca were left by tho 
superintendent of the tea estate; but planting was 
begun in 1942 and i continuing as arces aro taken 
over under the landscape scheme. The climate i8 
equable, for the buildings are between 1,600 and 
1,700 ft. above sea-level. 

This magnificent valley, framed by the great 
Hantane Ridge (4,500 ft.) from which the University 
draws its water supply, 18 one of the most 
beautiful university sites in the world. The layout 
was planned by Sir Patrick Abercrombie and Mr. 
Chfford Holliday, while the building plans were drawn 
by & Sinhalese architect, Mr. Shirley d'Alwis, who 
died of heart attack two weeks before the students 
came into residence. Great care hag been taken with 
the architecture of this central group, ancient 
Sinhalese motifs, mostly of the Polonnaruwa period 
(a.D. 1000-1200), being adapted to modern buildings. 
The long and narrow Senate Building, for example, 
is raised on granite pillara like the Brazen Palace at 
Anuredhapura, though the weight is carried by good 
English steel. The canopy of the University Theatre 
18 supported by carved granite pillars, while the 
massive doors, made of Ceylon teak, aro carved in 
Embekke style. There 18, too, & huge ‘moonstone’, 
six feet in diameter, carved out of a solid block of 
granite in the style of the giant moonstone at 
Anuradhapura. In the Senate Building, Hilda 
Obeyeeekera Hall and elsewhere much use has beon 
made of lacquer-work carried out by Kandyan crafts- 
men, who have been at work for the past fivo or aix 
years. On account of expense, howover, most of the 
architectural detail has been carried out in concreto. 

Though Kandy 18 only four miles away, it has heon 
necessary for tho University to organize many of its 
own services. Water is drawn from tho University 
estates on Hantane; gas will have to be mado on 
the site when tho laboratories come into uso; eloo- 
tricity is taken in bulk from the hydro-electric scheme 
and distributed by the University as licensed supplior 
through three transformer stations; 4 separate 
telephone exchange 18 being established undor 
University control; a University Supply Organ- 
ization has been established to purchase and distmbute 
supplies through a University shopping centre (not 
yet erected) ; an electric laundry is being established ; 
the University owns 135 houses and to own 
another three or four hundred ; and a school will have 
to be provided when the technical staffs of the 
Faculties of Science and eering come into 
residence. In short, the University Park ia much 
like & small ‘company town’. 

The residential system was adopted for Ceylon 
after & controversy which lasted fifteen years, in 
which much use was made of the Sadler Report on 
the University of Calcutta in 1919. To the usual 
advantages of residential education must be added 
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several derived from local conditions. The climate 
of Peradeniya is better than that of Colombo, and 
strenuous games cap be played more easily. The 
great natural beauty and the flora and the fauna 
both of the University Park and of the Royal Botanic 
Gardens are of considerable educational value. The 
heavy concentration on exammation qualifications 
can be diminished by residential education. The 
authoritarian character of parental control, though 
in many respects admirable, tends to curb initiative 
and enterprise, and makes it useful to take under- 
graduates away from their parents for three or four 
years. Some attempt oan be made, too, to alter the 
current scale of values, which derives from a oom? 
bination of caste traditions and Colonial rule. 


A VERSATILE FOCUSING SYSTEM 
FOR VAN DE GRAAFF 
ACCELERATING TUBES 


By P. HOWARD-FLANDERS 


Medical Research Council Radlotherapeutic Research 
Unit, Hammersmith Hospital, London, W.12 

F the positive-ion accelerating tubes used with 
high-voltage generators, most have been built 
with focusing systems whioh follow the techniques 
developed by Tuve! and many others. In these, use 
is made of focusing lenses of the type which ocour 
between axially spaced cylindrical electrodes at 

There is, however, an alternative system of focusing 

which is very suitable for use ın the acceleratmg tubes 
of Van de Graaff and other high-voltage machines. 
This system uses the type of lens which occurs at the 
aperture in a diaphragm separating two' regions of 
uniform but differing electric fleld It is 
arranged by means of 4 suitable resistande-potential 
divider that the electric fleld is low for & short initial 
section of the tube and has a uniform high value for 
the whole remaining length ; thus forming & focusing 
lens at the change of gradient which oan be used to 
bring particles admitted at one end to a focus on 
the target at the other. 

Accelerating tubes are usually constructed with a 
large number of electrodes at graded potentuals, as it 
ia found that tubes of this construction stand up beat 
to use at high voltages". The electrodes are often 
closely spaced, go that they produce a very nearly 
uniform fleld at the tube axis. In this case, it may 
be assumed that the field is quite uniform, which, of 
course, greatly simplifies the calculation of particle 
trajectories, and a simple first-order non-relativistio 
theory has been worked out for the conditions for 
focusing particles on to the target. 

The ronal lenge of duerepere us ene ee Dy 
the well-known formula = 4V/(H, — £,) for a 
particle accelerated through & potential difference V 
on ing from & region of field E, to a region of 
field Ø» aæuming that the 
within & range of potential compared with V. 
This formula has served as the basis for calculating 
the results which follow. Consider an accelerating 
tube in which the electric fleld is Æ, for a distance 
L, and is E, for a distance Ly, followed by a fleld-free 

extension tube of length L, as shown in the 

Let the potentials at the point of injection, 

at the change of gradient and at the target, be Vo, 
V, and V,, respectively, measured relative to the 
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potential at which the particles are at reet. Then 
any particles injected into the tube at a potential 
V, will be brought to a focus at the target if the 
following condition.is fulfilled : 
L,(8p — 1)(p + 1). 4g'q-- Dig — 34a + 3(g* — 1) Ly 
L, p D Ar, + (33 — 193 0L, 
where p* = V,/V, and g* = V/V. ; 
A real inverted image is formed of the cross-section 
of the beam at the point of entry into the tube, 
the magnifloation M being given by 


wet) 1, &-1L) 
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We can now consider the p ies of an accelerating 
tube in which the fleld is ed in the way described. 
The appropriate potentials have been calculated for 
a tube in which the of the extension 
tube is comparable with length of the accelerating 


tube (L, = 1:04 I4), and for three cases where 
L/L, = 5, 10, or 25. The way in which F/V. must 
vary with change of V,/V, in order to focus the 
particles on to the target is shown in the diagram. 
It will be noted that focusing cannot be maintained 
below @ certain threshold value of V,/V,, usually in 
the range 30-100, but that above this voltage V;/V. 
varies in an almost linear way. Straight lines can be 
drawn which will lie almost on top of each curve, 
but which depart slightly near the origin, in the 
manner shown by the dotted lines. V/V, can be 


made to vary with V,/V, so aa to follow the appro- 
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priate straight line by taking V, from a suitable 
resistance chain, terminated at a potential slightly 
different from zero. ee 
Se ee ee SRR eee 

the tube, as shown in the diagram, whi ms 
to grade the potential in the tube between the 
voltages V, an With a forked resistance chain 
of this type, Vive can be held close to the 

value over a wide range of V,/V;, 80 that the tube 
will be maintamed in focus over a correspondingly 
wide range of operating voltage. 

Comparing the curves for different values of L,/D,, 
it will be seen that the longer L, 1a, the wider is the 
NC Ee over which focusing is mainteined. It 

i be noted from the second get of curves, which 
show the magnification, that the longer L, is, the 
lower is the magnifloation, and hence the amaller is 
the target spot. The advantages of a long L, must, 
however, be set against the fact that the gradient in 
Lis lower and, for a given total length of accelerating 
tube, the maxrmum voltage which the tube will 
withstand is likely to be reduced by increasing L, at 
the expense of Lı. The choice of the beet length L, 
is therefore a compromise, and the best value will 
depend upon the particular purpose for which the 
system i to be used. 

We can now consider how & machine will behave 
which uses this focusing system. If particles are 
injected from an ion source working at, say, 4 kV., 
and if LL, is 10, we can expect the system to be in 
focus when working at any potential above about 
300 kV. There are other Useful Datar of & focusing 
aystem of this kind. It will operate with large- 
diameter electrodes, so that it can be made to accept 
and focus particles injected at larger angles to the 
axis than is the case with the focusing first 
mentioned. Further, as the current drain to large- 
diameter electrodes is small, it is not necessary 
to use any high-voltage focusing power-pack, all 
potentials being drawn from the resistance-potential 
divider. This simplifies the construction of the high- 
voltage terminal and the operation of the machine. 
It also facilitates the use of a single tube, operated 
at the appropriate polarity, for accelerating electrons 
or positive ions. 

This focusing system has been tested in a pre- 
liminary way on the 2-MeV. pressurized Van de 
Graaff generator at the Radiotherapeutio Research 
Unit of the Medical Research Council and is used. for 
accelerating positive ions or electrons as 
Ions are injected into the tube at & potential of about 
200 volta into & uniform fleld E, which extends about 
one-tenth of the distance along the tube to the region 
where the fleld increases to the higher value. The 
full internal diameter of the electrodes in the acceler- 
ating tube is maintained without any diaphragm or 
constriotion, so that the change of gradient is ee 
out axially to some degree. However, cs 
has been obtained over & wide range und 
current for both electrons and positive ions. The 
resistance values in the potential divider are set in 
advance to the theoretical value and there is no 
provision for adjustment in use. The resistance- 
potential divider has proved adequate for controlling 
the gradient for ion currents three or four times 
larger than drain through the resistances, indicating 
that the current to the large-diameter electrodes is 
very small. The observed magnification has been 
found to be in rough agreement with that predicted 
by the theory. The introduction of this focusing 
rystem has greatly improved the focus of the beam 
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and has made possible same increase in the maximum 
currents obtained with this machine. The accelerating 
tube has been used to carry 350 pamp. of mired 
positive ions at 2 MeV. continuously and more than 
500 pamp. for short periods. 

I am indebted to Mr. T. Wilson, whoee formulation 
of the condition L, = 2V/(H, — E,) for the col- 
limation to parallel of & divergent beam of partioles 
injected with amall velocities constituted one of the 
early steps in the development of the general formule 
presented above. [June 20. 


! Tuve, A. A., et aL, Phys. Reo, 48, 241 (1035), 
* Bueehner, W. W.. et al, Rev, Se. Instr., 18, 754 (1947). 


ESTIMATION OF THE ‘BOUND 
FORM' OF NICOTINIC ACID 


By Dx. K. K. REDDI 


Dunn Nutritional Laboratory, University of Cambridge 

and Medical Research Council 

T is now well established that in some cereals the 

nicotinic acid is present to & large extent in a 
bound form, which is alkali l&bile-*. Krehl and 
Btrong* called this form the precursor of nicotinic 
acid. The assay methods employed for the estimation 
of the bound form are essentially microbiological. 
These microbiological assays do not give a correct 
estrmate of the amount of the bound form, since the 
various organisms employed for these assays seem to 
utilize to & certain extent the intact precursor as a 
souroe of nicotinic acid. Thus, for example, Lado- 
bacillus arabinosus seems to utilize es ee up to 
about 45 per cent? or to 80 per cent* 
casei could utilize it to the extent of 10-20 per cent’. 
Theee considerations must obviously be taken into 
account in interpreting the resulte of microbiological 
885A yB. 

The method I have employed is based on earlier 
observations that the ‘bound form’ does not move on 
paper chromatograms, developed in n-butanol — water 
solvent system or in 60 per cent n-propanol, but 
remains at the origin!'. Its position can be located 
by ite bluish-white fluorescence under ultra-violet 
light and by its orange colour when treated with 
cyanogen bromide and p-aminobenroio acid!!. In the 
case of materials containing the coenzymes, it is 
better to develop the chromatograms in 60 per cent 
n-propanol, since in this solvent system coenzymes I 
and Il have the Rp values 0-26 and 0:15, respect- 
ively". The interference with coenzymes that survive 
the following extraction procedure 1s eliminated. 
Thus it is easy to separate quantitatively the bound 
form from other nicotinyl compounds by developing 
the chromatograms in a suitable solvent system. 

The procedure for the quantitative estimation 
described below consists in: (1) extraction with 
acidic methanol, (2) separation of the bound form 
on the chromatograms, (8) elution with N sodium 
hydroxide and estimation as free nicotinic acid. The 
values for the amount of the ‘bound form’ in the 
samples analysed were expressed in terms of free 
nicotinic acid. 

(1) Extraction. 2-5 gm. of the material was 
extracted by refluxing on a water-bath with 20 ml. 
acidic methanol (80 ml. methanol + 20 ml. 0:5 N 
hydrochloric acid) for 1 hr., and after cooling the 
supernatant liquid was decanted. The residue was 
extracted with 20 ml. acidic methanol in the same 
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way for 1 hr. and the supernatant liquid was decanted. 
The residue was again washed twice with 10, ml. 
acidic methanol each tame and the were 
added to the supernatant liquid. The combined 
supernatant fluids were kept in the ioe chest for 
30 mm, and the bulky precipitate that separated was 
centrifuged. The clear centrifugate was decanted off, 
and the residue in the centrifuge tube was washed 
fue Du acidic methanol each time and centri- 

oombined oentrifugates were evaporated 
to dryneas at 55—80? C. ender rediined prema: The 
residue was extracted with 4 ml. of distilled water 
and cen The clear ‘aqueous extract’ contained 
the whole amount of the ‘bound form’ (see table). 


Nroorono Aam CoNTENT gm.) AB DETERMINED BY DIFFERENT 
URES 

















* 5 gm. ‘Gluten Feed’ was 
acid on a water-bath An aliquot was with ¥ 
for 30 min. on a water-bath, 


with 50 mL 0-1 N hydrochloric 
sodium hydroxide 


(2) Separation of the bound form by paper chromato- 
graphy. 0-Ol-ml. spots of the ‘aqueous extract’ were 
placed on Whatman No. 1 filter paper and descend- 
ing chromatograms were run overnight employing 
n-butanol — water as the solvent system. The 
chromatograms were dried at room temperature. 
The spots at the origin of the chroma wero 
marked with pencil under ultra-violet light and the 

ips were cut out. 

(8) Elution with N sodium hydrowide. The filter 
paper strips (5-10 spots) containing the ‘bound form’ 
were transferred to a beaker and 20 ml. N sodium 
hydroxide added. They were worked into fine pulp 
with a glass rod and digested on & water-bath for 
80 min. with i stirring. The contents were 
cooled and cen The residue was extracted 
belies IN aoditm hed a eased 

. The combined centrifugates were 
adj to pH. 6:8 and the volume was made up 
to 45 ml. 

The estimation of nicotinic acid was done by 
means of the colour reaction with p-&mino&oeto- 
aca and cyanogen bromide’, following the 

of Wang and Kodioek#. 

E cad tr the ‘aqueous extract’. An aliquot 
waa digested with 20 ml. N sodium hydroxide for 
l hr. on & water-bath and the niootinio acid was 
estimated. 

Total nicotinto acid. 1-2 gm. of the material was 
digested with 50 ml. N sodium hydroxide for 1 hr. 
ona water-bath and the nicotinic acid was estimated. 

From the resulta (see table) it appears that in wheat 
and rice bran the entire nicotinic acid is present in & 
bound form, whereas in groundnut about 21 per cent 
of the total nicotinic acid is present in a form which 
is not extractable with acidic methanol. The higher 
values obtained by alkali digestion by Sohonie and 
. Misra" in the case of groundnut digested with alkali 
were attributed either to the presence of a bound 
form or to some non-specific substance. Binoe the 
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nicotinic acid extractable by acidic methanol was not 
recovered at the origin of the chromatograms (see 
table, ool. 3), it appears that no ‘bound’ nicotmic 
acid of the type found in wheat or rice bran was 
prevent. 

In & preparation of ‘Gluten Feed’ (a proprietary 
maize-bran product) there was no bound form and 
the entire nicotinic acid was extracted with acidic 
methanol. The chromatograms of the aqueous extract 
adjusted to pH 5:2 showed the presence of froe 
nicotinic acid, and added nicotinic acid occupied the 
same position on the chromatogram aa that present 
in the us extract. It is quite likely that in 
‘Gluten Feed’ the nicotinic acid is present in a free 
form. The pellagragenic nature of the ‘Gluten Feed’ 
could be attributed to the presence of & factor or 
factors which somehow ee the utilization of the 
nicotinic acid b These factors , 
are most ge Pa alind labile aince the digestion 
with alkali converts pellagragenic material into a 
pellagre-preventive foodstuff. 

I wish to thank the Flour Millers’ Association for 
the supply of wheat and rice bran. [June 27. 


1 Kodicek, HL, chara 34, 712 (1940). 
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CELL WALL OF MICROCOCCUS 
LYSODEIKTICUS AS THE SUBSTRATE 
OF LYSOZYME 


By M. R. J. SALTON 


(Belt Memoria! Research Fellow) 
Dept. of Collold Science, University of Cambridge 
HE rapid lysis of intact oella of Mtcrovocous 
lysodeikitous by egg-white lysoryme has left little 
doubt that this enryme radically alters some structure 
involved in the maintenance of the oell’s morpho- 
logical integrity’. Although Boasson' claimed that 
the cell wall of Miorocooows l; was not 
destroyed by lysoryme but merely rendered more 
permeable to cellular contents, recent work? with the 
electron microscope has ahown degradation and final 
destruction of the cell wall by lysozyme. 

In view of the foregoing evidence, it seamed worth 
while studying the action of lysozyme on the bao- 
terial cell wall. Micrococcus lysodeiitious and Sarosna 
lutea have been found to be refractory to sonic dis- 
integration‘; but the procedure reported by Salton 
and Horne’ has been successfully used in preparing 
the cell walls of these organisms. 

Cell walls prepared from 24-hr. cultures of Mioro- 
cocous lysodetktious gave a stable, milky-white, 
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. Progress of dissolution of oe] walls of Aficroveccus 
by lysozyme at 87° O., tn 0-1 M phosphate buffer at pH 6-2. 
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Fig. 1 


, 180 -weight cell walls/m]. 
100 fum. “weight cell walls/ml, 





(b) x 5,000 


(e) x 5,000 
(a) Untreated suspension of cell wall of Af: 
gold—peliadinm 


Fig. {2 torececess 
alloy (00/40 per cent) 


(9) Oell-wall suspension taken at the paint of 
37° O.). Specimen 


(e) The concentrated residue remaining after maximum 
27° 0.) of the cell-vall sompension. 


opalescent suspension. They were suspended in 
0:1 M phosphate buffer at pH 6-2, and the rate of 
dissolution of the cell walls by lysozyme (Armour 
Laboratory crystalline, egg-white lysoryme) at 87° C. 
was followed by meesurmg the turbidity changes 
in a Hilger 'Bpekker', using yellow-green filters. 
Lysoryme was dissolved and diluted in 0-9 per oent 
saline and added to cell-wall ions, the dry 
weights of which were determined by drying aliquots 
to constant weight at 105° O. The progress of ‘lysis’ 
of the cell walls was followed by pi ing 2-ml. 
aliquots into 0-26-cm. (internal width) cella and 
reading immediately in the 'Spekker'. Fig. 1 shows 
the resulte. <A set of curves identical with ‘those in 
Fig. 1 was obtained when cell walls were suspended 
m 0-9 per oent saline instead of phosphate buffer. 
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The rate of diæolution of the oell walls of 
Miorococous Igsodeikticus by lysozyme did not 
differ significantly over the pH range 5-7-1-0 
(0:1 M phosphate buffers). 

In order to determine the nature of the 
changes lysozyme had effected in the cell-wall 
structures as seen in the electron microscope, 

ons of the walla of Micrococcus lyso- 
deiksious (150 pgm. dry-weight/ml.) were taken 
at the point of ‘half-lyais’ (ap roximately 24 
min. with 10 pgm. lysozyme, and after 
maximum clearing (60 min., 10 ugm. lysozyme/ 
ml.). ions were diluted with a large 
volume of ice-cold distilled water to reduce 
enxyme action and immediately centrifuged at 
10,000 r.p.m. for 20 min. The deposits were re- 
in distilled water, suitably diluted, 


residue (this deposit was 
drops of distilled water and therefore represents 
& considerable degree of concentration of resi- 
dual material). Partial depolymerization of cell 
walls, as shown in Fig. 25, is characterized by 
an apparent reduction in the thickness and 
rigidity of the wall. The residual material, 
which accounta for 3-4 per 
cent of the original turbidity 
of the oell-well suspension, 
consista of oell-wall frag- _ 
menta, & few cell walls which 
have apparently escaped dis- 
solution and some eleotron- 
dense, cytoplasmic debris 
which probebly contamin- 
ated the original prepara- 
tion. These results suggest 
"that there is no evidence for 
the existence of & lysoryme- 
resistant framework forming 
part of the cell wall of this 


d and that lysozyme 
ecte a depolymerization of 
the whole cell-wall structure, 
rather than a degradation of 


a specific part or layer of 
the wall. 


It seems reasonable to 
conclude that the cell wall 
af Micrococcus lysodsiktious 
is the insoluble, highly poly- 
merized, mucopolysaccharide substrate of lysozyme. 
Further investigation of the constitution of the cell 
wall of Micrococcus lysodesktious and ita degradation 
by lysozyme is proceeding. 

I wish to thank Mr. R. W. Horne, of the Cavendish 
Laboratory, for taking the electron micrographs. 


(e) x 6,500 
Shadowed at 80° with 
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LETTERS TO THE EDITORS 


The Editors do not hold themselves responsible 
for opinions expressed by their correspondents. 
No notice 4s taken of anonymous communications 


Action of Salivary «Amylase on 


Amylopectin and Glycogen 
Roberta and Whelan’ have shown that the action 


the view that the can hydrolyse any except 
the terminal a-I : 4 linkage. "Thix leads to the forma 
tion of maltose and maltotriose. Similar studies 
using the linear maltodextrins! have confirmed this 
hypothesis. We now wish to make a preliminary 
report of the action of this enzyme on glycogen and 
amylopectin. 


| 
| 


Fig. 1. a-1:4-Linkages restetans to a-amy!ase action 
O, Glucose unit ; —, œ-1 : 4-link ; ~~, unhydrotysable a-1 ` 4-link; 
=, æ] : €-fnk 


Rabbit liver glycogen (from pregnant does) waa 
method of Meyer et al and the producta were 
fractionated on a charcoal—‘Celite’ columnt**. Maltose 
(4:67 x 10 moles), maltotriose (2-25 x 10 moles) 
and dextrinà containing a-l: 6-branch linkages were 
obtained, but a tetrasaccharide fraction was absent. 
It was confirmed by paper chromatography that the 
branched dextrin of lowest molecular weight was a 
pentasaccharide. The branched dextrins were treated 
with R-enryme, which hydrolysea the a-l: 6-link- 
. ages’, and the ucts were again fractionated on 
charcoal. The following substances were obtained 
(amounta in 10-* moles): maltose (1:78), maltotriose 
(1:73), maltotetracse (1-82), maltopentacse (0-26) 
and dextrins of higher molecular weight (0-25). These 
observations are consistent with the following hypo- 
thesis of salivary a-amylase action. In Fig. 1 is shown 
tbe portion of a ramified polysaccharide in the vicinity 
of a branch linkage. and it is postulated that each of 
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the three a-l : 4-links adjacent to the branch link is, 
in virtue of its position, reaistaht to hydrolysis by 
a-amylaae. 

In the random action of a-amylase, maltose and 
maltotriose will be liberated from the linear portions 
of the molecule. Action in the vicinity of the branch 
i must give rise to a mixture of eight branched 
Doe bree ida o (Tu 2). It will 
be seen in the first place that the 
dextrins is a pentasaccharide. This agrees with the 
observed absence from the a-dextrins of a tetra- 
saccharide. Secondly, hydrolysis of the a-1: 6 
linkages by R-enzyme will give rise to a mixture of 
maltose, malto-triose, -tetraoee and -pentaose, in 
agreement with the experimental results. Malto- 
dextrins of greater chain-length than rnaltópentaose 
were also liberated by the action of R-enzyme (see 
above’. This observation is not, however, at vari- 
ance with the hypothesis, sinoe it is to be 
that structures of the type shown in Fig. 3 will 
also be present in the branched polysaccharides. 
Both (a) and (b) will give rise to a-dextrins 
containing two branoh-linkagee per molecule, whereas 
the types illustrated in Fig. 2 contain only one link. 
The hypothesis of resistant 1:4-link&ges requires 
that structures 8a and 3b should each give rise 
to twelve possible a-dextrins. Three of those 
derived from the flrst type (Fig. 8a) would, after R- 
enzyme action, produce maltohexaose, which would 
also result fram the debranching of six of the a- 
dextrins from structure 8b; mal teose would 
be produced from three of the latter a ins. The 
measured average chain-length of the mixture of 
higher dextrins produced by R-enzyme action was 
0.1, and paper chroma confirmed that it 
consisted of hexa- and h ides. It should 
be noted that, if these inferences can be substantiated, 
the production of 6 and 7-unit maltodextrins con- 
stitutes a proof of mulitple branching in glyoogen. 
Peat, Whelan and Thomas* have already reported 
evidence of such branching in waxy maize starch. 
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required of the 
in the a-dextrin sample before and after R-enxyme 
action. Thus, in the case of glycogen, calculation 
gives a value of 12-5 as the number of glucose units 
in & repeating chain, which may be compared with 
the value of 13-6 determined im this laboratory by 
periodate oxidation of the same glycogen. 


|] 
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Y. & o@-Limit dertcins from amylopectin and giycogen. (Bymboia as m Fig. 1) 
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(b) 
Fig. $. Structures rle to doubly branched o-dex&nns 
asin Fig. 1) 


Mention must be made of the presence of fructose 
in these polysaccharides. As reported recently’, 
fructose, in the form of maltulose, has been isolated 
from rabbit liver glycogen after a-amylase action. 
In addition, fructose has now bean detected in the 
maltotriose and all other a-dextrin fractions arising 
from this glycogen. Thus is also true of waxy maize 
starch’*, These findings do not, however, influence 
the above ent with respect to a-amylase action. 

We are indebted to Prof. 8. Peat for his continued 
interest in this work, and to Prof. F. Rogers Brambell 
for the supply of the rabbit livers. 


W. J. WHELAN 
P. J. P. RonugTS 


University College of North Wales, 
Bangor. 
July 17. 
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Cysteic Acid Transaminase 
Ir has previously been reported by Cohen! that 
enzyme preparations catalysing the reactions: 
(1) Alanine + a-ketoglutarate «^ glutamate + 


pyruvate ; 

(2) Aspartate + a-ketoglutarate «3 glutamate + 
oxalo acetate ; 

are also capable of oatalysing : 

(8) ic acid + a-ketoglutarate = glutamate + 
sulphopyruvate. 


(In & succeeding paper it will be shown that reaction 
(3) is reversible, which has hitherto not been proved.) 
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Furthermore, Green e£ al.t have shown that (1) and 
(2) are catalysed by means of two different enzymes, 
alanine and aspartic acid transaminase. 

In experiments reported here, strong evidence is 
given for the existence of & special enzyme, cysteio 
acid. transaminase, which catalyses reaction (3). 

The enzyme is prepared by extraction of acetone- 
dried ox hearta with water. The liquid ıs pressed 
through a Imen cloth, and the active material is 

ipiteted with ammonium Connal at 80 per cent 
onim The precipitate is filtered off and sus- 
pended in water and dialysed in a ‘Cellophane’ tube 
for 24 hr. The undissolved residue is centrifuged 
off and discarded. Then the solution is heated for 
five minutes at 60° O. The heat-ooagulated protein 
is centrifuged off, and the clear supernatant liquid 
which contains the whole activity is subj to 


fractionation with ammonium sulphate. By step- 


wise increase of the ammonium sulphate concentra- 
tion, three fractions, T(0-50), (50-65), T(85-80), 
are obtained; the numbers in brackets denote the 
concentration limite, expressed as percentage of satura- 
tion, between which the fractions are precipitated. 
Each of the fractions is exammed with regard to 
ita ability to catalyze the three above-mentioned 
reactions. os 

The technique adopted in this investigation con- 
sisted in incubating the amino-acids together with 
a-ketoglutario acid ın the presance of the enzyme 
fractions at 30? 0. and pH 7-5. After a suitable 
lapse of time (10 min. -in the- present experiments), 
0-1 ml. of 75 per cent phenol- water mixture ia 
added for each 1 ml. of reaction mixture in order to 
arrest the reaction. The time of incubation is adjusted 
80 that the relationship between time and the degree 
of reaction can be considered as linear with good 
approximation for all of the reactions. 

The glutamic acid formed from the ketoglutarate 
by transamination was separated on filter paper by 
unidimensional chromatography using 75 per cent 
phenol as the solvent. In the photograph the qual- 
itative resulta of a typical experiment are shown. 
Experimental conditions: 0:5 ml. of 0:1M keto- 
glutaric acid and 0-5 ml. 0-1 M amino-acid solution 
are incubated for 10 min. with 0-5 ml. enzyme solution, 
pH 7-5, phosphate 1/15 molar, temperature 30° C. 


oe A G 


Phenol/water the formation of glutamic 
acid from a- ri go ee CA aes glat 2), 
L-eywieic acid (8) In the presence of fraction TY ); 
a tarato and I-alanine (4 acid (5), L-cyate 
aold (8) in the ot TY from a-ketogiutario a 

and L-elanine (D, acid (8) and L-cystelo acid (0) in the 
p of fraction T(65—80). For oom a mixture of cystelo 
sold, aspartic acid, tanlo achki and alanine T run: on the mmo 

paper 


750 


The reaction is arrested by adding 0:15 ml. 75 per 
cent phenol- water mixture. For analysis 4 ul. of 
each mixture is used. The chromatogram is developed 
with 75 per cent phenol - water mixture on Whatman 
No. I paper. After drying for 1 hr. in an oven at 
80° O., the paper is sprayed with 0:1 per cent nin- 
vei esl dili in an air current at 
room ture for 5 hr., the chromatogram is 
photographed. 

It can be seen from the chromatogram that (1) is 
ca by T (0-530) but not by 750-65), as opposed 
to (8) which is catalysed by 7'(50-65) as well as by 
7 (65-80). Hence alanine transaminase is not identical 
with the enzyrííe which catalyses (3). Furthermore, 
judging from the intensities of the glutamic acid 
spots, 7'(50-65) is more effective for (2) than for 
reaction (3), whereas the opposite holds for 7T'(65—80).. 
These results are consistent with quantitative results 
which will be published in due course. . 

Thus one can conclude that an enzyme, cysteic 
' acid transaminase, existe, which is different from 
alanine transaminase and aspartic acid transaminase. 

: Sven DARLING 


Foetal Fructose in Various Mammals 


Fruorosm haa been re to oocur in the fostel 
fluids of & variety of animals, and it has been implied 
that this is present generally in mammalian 
fostusea!. owever, the earlier claim that fructose 
occurs in the human fœtus! has been refuted’. The 
problem has been re-investigated here during 4 
comparative study of carbohydrate metabolism and 
related disease problems in the new-born. 

Mixed blood samples were obtained mainly from 
the umbilical cord, or, in the case of the carnivores, 
fram throat blood after decapitation, at birth. Sheep 
and rodent aamplea were from the cord and throat 
blood respectively of near-term fotuses. After 
collection over potassium oxalate, the blood was de- 
proteinized at once with sodium h ride and zinc 

hate, except for foal blood, when barium 
hydroxide and zino sulphate were used. yang sie 

ion of foal samples, difficulties resulting 
inconvenient foaling times necessitated sampling over 
sodium fluoride to cheak glycolysis during several 
hours delay before Bab eer uaa 

Fructose was colorimetrically by 6 
modification of tl e Belivwanoff reaction, using glycerol 
as solvent and copper as catalyst, in a boiling water- 
bath. The method developed, on the average, 
1-5 mgm. of fructose colour from 150 mgm. of glucose. 
Standard fructose solutions were included with each 
boiling, and blanks of reagenta plus distilled water 
were subjected to identical procedures. Total sugar 
was measured by a modification of the method of 
Somogyi‘ and correction made for the unequal 
reducing powers of fructose and glucose. Both 
methods, as employed here, had a standard deviation 
of 1 per oent on 20 similar samples. 

The Anding are shown in the accompanying table. 
The classification into orders, although not strictly 
exact, aida deecription in the text. 
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In addition, fructose was not found in the amniotio. 
fluid of the hen's egg after eight, nine and eleven days 
incubation. 

Actual fructose-levels in blood are not given for 
the ungulates, as these must be related to ition 
and other factors ; but they were of the order as those 
previously rted for the sheep and, with few 
exceptions, between 25 and 130 mgm. per cent. 

Slight fructose values which are obtained in the 
non-ungulate group are difficult to interpret, because 
the interfering colour from glucose and other chromo- 
gens is slightly variable as, also, is the blank colour. 
From the fact that this colour never exceeded an 
equivalent aa fructose of 8 mgm. per cent above that 
calculated to be t from glucose, and was 
frequently much leas, fructose has been assumed to 
be absent, or present only in’ such trace amounts 
as might exist in adult blood. 

These results suggest that the of sub- 
stantial quantities of fructose in the fostal blood of 
land mammals, at or near term, is peculiar to 
ungulates. - 

I have had much kind assistance in tbis work, 
which will be acknowledged when a more detailed 
account is presented. : 
` R. F. W. Goopwix 


Department of Animal Pathology, 

Milton Road, 

Cambridge. 

May 9. 
1 Paton, D. N., Watson, B. P., and Kerr, J., Trens. Roy. See, Edin., 
48, 71 (1607). : 

‘Or, i P., Biochem. J., 18, 171 (1024). 
* Karvonen, M. J., Aes paedüatr., 87, 68 (1049). 
* Somogyi, M., J. Biol, Chem, 198, 61 (1945). 


Activation of the Fluorescence of Chloro- 
phyll Solutions 


CHLOROPBYLL dissolved in pure dry hydrocarbons 
is (practically) non-ftuorescent**. The addition of 
traces of water, alcohols or amines to solutions of 
chlorophyll restores their fluorescent intensity to that 
obeerved in solvents such as methanol, ether, eto. It 
was demonstrated by Livingston, Watson and 
McArdle! that this increase in the fluorescent yield 
is the result of the formation of an addition com- 
pound between a molecule of chlorophyll and one of 
the ‘activator’. These authors ted that the 
addition compound was formed by the establishment 
of hydrogen bonds between labile hydrogens of the 
activator and the keto oxygens of ring V * of the 
chlorophyll molecule. Afterwards, Evstigneev, 
Gavriola and Krasnovekii* presented evidence sup- 
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porting the view that the activator adds to the 
central magnesium atom rather than to ring V. 
They claimed that the fluorescence of pheophytin ia 
as intense in dry as it is in wet toluene, but that the 
fluorescence of toluene solutions of the magnesium 
complex of phthalocyanine is increased by the 
addition of water. 

These resulte? with pheophytin solutions have been 
fully confirmed in our laboratory. However, the 
conclusions in regard to the phthalocyanines appear 
to be in error. A ‘solution’, prepared by mixing dry 
toluene with an ethereal solution of the magnesium 
complex of phthalocyanine and then pumping off the 
ether, is colloidal in nature. The optical density of 
such @ preparation decreases rapidly with time, and 
if allowed to stand for a few days the blue pigment 
settles to the bottom, leaving a clear supernatant 
liquid. In spite of ther misinterpretation of the 
experiments on phthalocyanine preparations, their 
contention that the activator molecule becomes 
attached to the magnesium atom appears to be 
correct. 

The equilibrium constant, K, for the formation 
of the addition compound can be determined from 
measurements of either the absorption coefficients or 
the intensity of fluorescence of the solutions. Using 
quiholine as the activator and chlorophyll a as the 
Pigment, identical values for K, of 1:33 x 104 
molee/litre, were obtained from measurements of the 
fluorescent intensity and of the absorption ooeff- 
ciente. From measurements of the changes in the 
absorption ooefficiente, it has been shown that mag- 
neaium, zinc- or oaloium-complexed mesoporphyrin 
dimethyl ester, magnesium-complexed tetrephenyl 
chlorin*, and zino- or calcium-substituted chlorophyll 
form addition compounds with alcohols and organio 
bases. The stability constanta of some of these 
compounds are listed in the accompanying table. 
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VALUEM OF THH STABILITY CONSTANTS OF THE PIGNENT-SOLYENT 
ADDITION COMPOUNDS 


Acttvator Pigment 

-Porph. Zn-Porph. Mg-Chph.  Zn-Ch 
Aniline Er 41 i M pb: 
eimi 300 1,800 18,300 18,200 
Leptylamine 110,000 100,000 


Since the uncomplexed (that is, metal-free) forms 
of these pigments do not show any change in absorp- 
tion spectra or in fluorescent intensity when aloohols, 
eto., are added to their solutions in dry hydrocarbons, 
presumably they do not form addition compounds 
of this type. 


The evidence in port of the h is that 
the ‘activator’ molsa add to the metal ion of the 
pigment may be summarized as follows. (1) Only 


the metal-complexed pigments form such compounds ; 
the corresponding oompounds containing imide hydro- 
gens do not react in this way. (2) Tho stabilities of 
the addition compounds of chlorophylls, ohlorins and 
porphyrins are all of the same order of magnitude. 
(8) All the known activators are i bases 
(that is, nuoleophyllio ta), and this seems to 
be the only characteristic which they have in common. 
(4) Allomerized as well as native chlorophyll! shows 
the effect, although presumably the former molecule 
cannot undergo & keto-enol tautomerism on ring V *. 

It is noteworthy that, of the pigmenta investigated, 
anly the magnesium chlorophylls exhibit a marked 
thange in fluorescent yield accompanying the forma- 
don of the addition compound. At room temperature 
the fluorescent yields of the addition compounds of 
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native chlorophylls a and b are at least twenty-five- 
fold greater than the yields of the same pigments in 
base-free solvents. Under similar conditions, zinc- 
chlorophyll a shows about & 20 a cent increase 
in fluorescent yield. There is no le change 
in the fluorescent yields of the metal-complexed 
porphyrin or tetraphenyl chlorin. 

In dry benzene, the Boret band of the absorption 
spectrum of mesoporphyrin appears as two maxima 
of equal height, situated at 4060 A. and 4160 A. The 
addition compounds of this pigment with methanol, 
benzyl alcohol, aniline, heptylamine and quinoline 
exhibit the usual single narrow absorption peaks, at 
4100, 4110, 4120, 4130 and 4180, respectively. 
None of the other pigments exhibits such splitting 
of their principal absorption bands. 

The detailed resulta upon which this note is based 
will be published elsewhere. The experimental work 
was made possible by the support of the U.S. Office of 
Naval Research (Project 059, 028, Contract N6, ori 
212, T.O. I). 


ROBERT LIVINGSTON 
BANFORD WEIL 
Divigion of Physical Chemistry, 
University of Minnesota. 
April 29. 


1 Robert, Watson, W. F, and MeArdle, Jomlo, J. Amer. 
Clem. Soc, Tl, 1512 (1949). CCP Rd 
A 


x W. B. Gavriola, W. A. and Krasnovekli, A. à., Doklady 
auk. SSSR., 06, 1133 (1919). 


'H W. B, Gavriola, W. A, and Eragnovskil, A. A., Doliedy 
BET Yeni Sethe Qe 381 Lot. 


E. “Photosynthesis”, 1, 400 (Intersol Pub. New 
York, 1945). 


* Ball, R. H., Dorough, G. D., and Calvin, M. J. Amer. Chem. Soe., 
68, 2278 (1046). 


Histochemical Differentiation of cis-trans 
1-2 Glycols 


Scu MoManus! introduced his periodic acid 
technique for histochemical localization of the 1-2 
glycol linkage, the fleld bas been well investigated. 
Other techniques have been devised, utilizing both 
periodic acid! and lead tetraacetate*-*, to split tho 
carbon-carbon single bond of the glycol to produce 
leucofuchmn-demonstrable aldehyde radicals. In all 
these studies, however, little attention was paid to 
the linkage iteelf but rather to the parent compound. 
The present investigation was undertaken to study 
the ote-irans isomerism of the 1-2 glycol linkage 
during this oxidative process. 

The periodic acid — Schiff technique, as now gener- 
ally accepted’, consists of oxidation of tissue sections 
in aqueous 0-5 per cent periodic acid for 5 min. at 
room temperature, followed by 15 min. staining in 
leusofuchsin. The stained sections are then processed 
in the routine Feulgen manner. Glycol cleavage is 
considered complete in 5 min., and furthor oxidation 
is unnecessary. 

Criegee and others’* have shown that thero is a 
definite sequence of reaction with both periodio acid 
and lead tetraacetate in splitting 1-2 glycols. Inrtially, 
the ois isomers are attacked in preference to the less 
accessible trans forms. Then, as the reaction continues, 
the trans isomers are attacked to complete the cleavago 
of all the glycol forms. 

To study this aspect of glycol oxidation histo- 
chemically, two series of experiments were prepared, 
one utihring gelatin blocks and the other usmg tissue 
sections. ‘he gelatin blocks were prepared after tho 
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manner of Leeglar! and were impregnated indrvidually 
with isomers of cyclohexane gtycols. The tissue 
sections were routinely prepared by the 

method from formalin-fixed blocks of rabbrt, rat and 
human intestine. These preparations were aimul- 
taneously submitted to timed oxidations in 0-5 per 
cent, periodic acid. Following oxidation, they were 
processed by the McManus method. The amount 
of violet coloration produced by the leucofuchsin 
was then studied as to intensity, and, in the case 
. of the tissue sections, location. 

Cleavage of the ots cyclohexane isomers in the 
gelatin blocks was apparent after 10 sec. oxidation, 
and the reaction appeared complete after 1 min. 
The trans isomers, reacting more slowly, did not 
show positive coloration until after 80 sec. oxidation 
and continued to develop colour until 2 mm. after 
oxidation. 

Tissue sections appeared to give a ‘diphasio’ colour 
, development which could be correlated with the gela- 
tin block findings. After 1 min. of oxidation, leuco- 
fuchsin-posttive material could be detected on the 

ery of the mucin content of goblet cells and 

EE aes of the columnar oelld. The 
Bind: intensified with further oxidation, reaching & 
msximum in about 8 min. After 2 min. of oxidation, 
the centre of the mucin mass of the goblet cells also 
began to show coloration, which moreased in intensity 
with further oxidation, reaching ite maximum after 
5 min. There also appeared to be a definite variation 
in the cleavage-rate in the goblet oella at the base of 
the villi and those toward the lumen. The mucin of 
the deeper cells gave a positive leucofuchain reaction 
much sooner than that of the outer cels, in many 
cases showing almost complete coloration after only 
3 min. of oxidation. Conversely, it often took 8—7 min. 
of oxidation to demonstrate completely the mucin 
of the outer goblet oells. 

This differential glycol cleavage is more noticeable 
when uncatalysed lead tetraacetate’ is used as the 
oxidizing reagent. The oxidation proceeds more 
alowly Bd ei is not complete until after 30 min. The 
ois isomer cleavage is not completed for almost 
15 min., while the, tons isomers ere not initially 
attacked until after at least 10 min., of oxidation. 

These experiments seem to indicate that it is at 
least empirically ible to differentiate histo- 
chemically the cis isomers of the 1-2 glycol linkage 
from the trans forma by the rate of cleavage during 
periodic acid oxidation. Those glycols which can be 
demonstrated after 2 min. of periodic acid oxidation 
would appear to be of the cts , while those 
appearing after that time are probably mainly of the 
trans form. If this assumption ie true, it will be & 
great help in accurately determining the exact nature 
of the oompounds containing 1-2 glycol linkages 
in various tissue components. 

Joan F. Luoma 


Orieges, B., Stir. Gee. Bafordor, get. Nature. Marbury, 80, 35 (1034). 
. Chem. Soc., 64, 562 (1042). 
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Relative Biological Effectiveness of 
Betatron and Conventional X-Radiation 
on the Regression of Mouse Tumours 


Tam development of more-powerful sources of 
X-radiation has made possible the investigation of 
the biological effectiveness of a vanety of ionizing 
radiations. In vitro experimente have suggested that 
radiations of higher specific ionization have & greater 
lethal effect on mouse tumours!. We have com- 
pared the relative biological affectiveneas, on two 
types of mouse tumours, of 200-kV. radiations 
from & conventional X-ray machine with 28-5-MeV. 
radiations from the University s Saagkatohewan 
betatron. 

Thi Pudor ode] was suene) glands aden: 
carcinoma 2O771 and s&roome 87 and were oarried 
in 057 x O3H o hybrid mice. The transplants were 
made into the right axillary region of healthy hosts 
by the trocar method. For radiation, the mice were 
placed in lead containers with the tumour projecting, 
and irradiation was limited to the tumour. The 
sarcoma 37 was radiosansitive and the radiation was 
given in a single dose. Adenocarcinoma 2077] was 
rel&tively insensitive, and to attam a sufficiently 
high dosage the dose was fractionated, 4,000 r. being 
given weekly until the full dosage was reached. 
Tumours had attained a volume of 100 mm." when 
irradiated. ‘Lethal regression was judged both by 
immediate decrease in size and finally by the dis- 
appearance of the tumour within three weeks of 
radiation. The results are shown in the accompanying 

h. 

Paing the method of Blisme!, the sigmoid survival 
curves were converted to straight lines and the mean 
lethal doses were determined. These were 18,600 +. 
700 r., and 11,400 + 700 r. for betatron and 200-kV. 

radiation respectively with adenocarcmmome MOTTI ; 
3,100 + 200 r., and 2,500 + 200 r. for betatron and 
200-kV. radistion with sarcoma 37. This gave 
values for the ratio of effectiveness of the two radia- 
tions of 0:87 + 0-05 with tumour #0771, 0:81 + 0-08 
for S87. It ia of interest that the ratios obtained agreed 
closely with that found with these same tumours, at 
lower dosage-levela of these radiations, as judged by 
decrease in volume of the tumour, and were of the 
same order as the ratio obtained for the relative lethal 
effect on yeast‘. In contrast, the relative effectiveness 
of the betatron radiation in causing leucopsnia in 
mice’ was 0-6, which suggested that the effective 
dose received by the mouse tumour per unit tolerance 
dose was higher for the betetron redistion than for 
the conventional 200-kV. X-radietion. The mean 
specific ionization for betatron radiation is 6-2 com- 
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pared to 55 for 200-kV. radiation’, or 6 ten-fold 
difference in specific ionization. Sugiura’, comparing 

radiation with 200-kV. radiation, obtained & 
ratio of biological effectiveness of 0-67 for & seven- 
fold difference in o ionization. 

The resulta of this investigation will be published 
in detail elaewhere’. We are indebted to the National 
Cancer Institute of Canada and the Saskatchewan 
Cancer Society for generous support of our studies. 

: T. P. Trsa 
H. E. Jouns 
L. B. JAQUES 


Departments of Physiology and Physics, 
University of Saskatchewan, 
and the 
Saskatchewan Cancer Commission, 
Saskatoon, Sask. 
April 2. 


y EK., Amer. J. Cancer, T 445 (1089). Gray, I. H., and 


R J., Brit. J. Rad., 81, 5 (1048) 
* ples, O. I, Ann. App. Diol., 33, 184 (1085). 
* Ting, T. P., Selenos, 118, 149 (1052). 
‘Ting, T. P., and Johns, H. B., Rev. Can. de Biol. (in tho press). 
5 Ting, T. P, Johns, H. B., and Jaques, L. B, Blood, 7, 826 (1062). 
To BH, aal, Amer. J. Rosnigenol. and Rad. Ther. 68, 257 
™Timg, T. P., and Johns, H. B., Cenad. J. Med Sei. (In tho press). 


New Hydroxamic Acids as 
Antitubercular Agents 


PREVIOUSLY, one of us suggested using salioyl- 
hydroxamic acid as an antitubercular agent’. The 
substance was subjected to clinical examination by 
another of us (8. H.) and showed promising resulta in 
fifteen cases of pulmonary tuberculosis. The sub- 
stance was well tolerated by the patiente, when large 
doses of 10-20 gm./day were sdiinisterad, 

This led one of us (T. U.) to look for more potent 
derivatives of galicylhydroxamic acid. Eventually, a 
number of derivatives of it were prepared. Some of 
them, for example, 8-bromoealicylhydroxamio acid 
CT 40), 2-hydroxy-3-methyl-benzhydroxamic acid 
(2,3-cresotinohydroxamic acid, ‘7'95°), 2-hydroxy- 
naphtho-S-hydroxamie acid (‘T 100°), 2-hydroxy- 
quinoline-7-hydroxamic acid ('T'189") proved to be 
more potent $n vitro than salicylhydroxamic acid. 
All these substances are new to the literature. 

5-Bromosalicylhydroxamioc acid (m.p. 232?) was 
prepared by direct bromination of selicyIhydroxmmio 
acid in acetic acid medium and purifled by crystalliz- 
ing from alcohol’. 2,3-Cresotinohydroxamic acid (m.p. 
148-150? decomp.), 2-hydroxynaphtho-3-hydroxamioc 
acid (m.p. 191°-192° decomp.) and 8-hydroxyquinoline- 
7-hydroxamic acid (m.p. 208°-208° decomp.) were 
p in the conventional way by the action of 
h xylamine on methyl esters of 3-cresotio, 
2-hydroxy-3-naphthoic and  8-hydroxyquinoline-7- 
carboxylic acids respectively. Details of their pre- 
paration will be reported elsewhere’. 

The bacteriostatic concentration in vitro of these 
substances against saprophytic mycobacteria was 
found to be: 

Table 1 
Sodium salis of T 40 of T 95 of 7106 of T1380 
15-80 18-75 8-16 $—4 mgm. per 100 ml. 
Their toxicity to rata (lethal doses expreased in 
gm. per kgm. body-weight) ig shown in Table 2. 
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Table 2. Lethal doses (gm./kgm. body-weight) 








Substance per os Subcutaneous Intravenous 
T 40 e85 0:8 0:12 
T 95 o. 8:0 06 0:316 
T106 a20 (insalublo In water) 
T1830 e 20 0:5 | 0-03 





Besides the toxicity control, the products havo 
been examined as to their pharmacological activities 
on different organs. The experiments showed only 
a very weak action upon the animal organisms. 

Experimenta $n vivo with 'T'40' were carried out 
by using guinea pigs (o. 500 gm.) inoculated intra- 
peritoneally with 0-1 mgm. of Mycobacterium tuber- 
oulosis (H,,Rv strain). Administration of the drug 
started on the eighth day after inoculation and lasted 
for forty-two days. Thirty-five days later the animals 
were killed and the extent of tuberculous involvement 
was examined. The results are shown in Table 3. 














Table 3 
Daty 
No of| dos | Admin- 
Bub- ani- | (mgm. | ira- 
stance mals | perani-| tion 
mal) 
T 40' ?0 10 subout, | 4 (0%) 
ae 20 10 2(10 
m » 
Control 20 — — 18 ms 4T:* 








Smilar resulta were obtained with 'T'106', the 
mortality being only slightly greater than that of 
the animals treated with streptomycin. The results 
with ‘T 965’ were leas favourable‘. 

The action of bromosalicylhydroxamic acid on 
human tuberculosis was then mvestigated clinically. 
1 gm. & day was administered in twenty-five cases 
for periods of 25-102 days; & total of 25-100 gm. 
was admmistered in each case. The drug was well 
tolerated even if the dose was increased to 2 gm. 
Particularly interesting were nine cases of tubercular 
meningitis, which did not appear to be influenced by 
streptomycin. The additional administration of 
‘T 40’ m most of these cases produced & considerable 
improvement. ‘The resulte are shown in Table 4. 


Table 4 



































Of twenty patients showing radiologically tuber- 
culous lesions in the lungs, nine showed & pronounced 
improvement of the radiological picture (two of thom 
very considerable improvement), eight showed no 
improvement, and three became worse. 
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Some of the patiente resistent to 'T' 40' have bean 
treated with streptomycin ; no improvamant followed‘. 


T. UnBANSXI 
8. HORNUNG 
8. BLOPEK 
J. VENULET 
Department of Chemistry, 
Institute of Technology, Š 
Warsaw ; 
Institute of Tuberculosis, 
Warsaw ; 


and Medical Academy, 
Cracow. 


June 2. 

TU T., Netwre, 186, 207 (1060); GrwrMom (Tuberculosis), 
18, 206 (1960). 

* Urbański, T., and Lowenstein, W., Roormibi Chemii (in the press) 

3 Urbański, T., B., Piotrowika, H., and Zakrromiid, L., 
Roosmki Chemat (in ). 

‘Urbatiakt, T.. B, Malinowski, 8., B. Kamieriake, 
I ned) J. and Jaktmowske, K., Crwrioa ( ), 90, 


"Horno B. and Krakowske, M., Grwriioa (Tuberculons), 80, 460 


Survival of the Perfused Cat’s Brain in the 
Absence of Glucose 


Iw recent experrmenta in which the cat's brain waa 
through the isolated cerebral circulation 
with glucose-free ‘simplified blood’, brain functions 
were maintained for well over an hour if the rate of 
flow of blood was kept high. In previous perfusion 
experiments with glucose-free blood, the vascular 
resistance in the brain usually rose, reducing the 
rate of flow of blood considerably, with consequent 
loss of physiological activity of the brain and reduction 
of ita oxygen consumption after 10-15 min. of glucose- 
free perfusion. When glucose was edded afterwards 
to the blood, it waa not taken up by the brain unless 
fresh liver extracts were also added’. 

In the present experiments the technique of 
isolating the brain circulation and the method of per- 
fusion were sunilar to that described previously”. 
Special care was taken to avoid contaminstion of 
the perfusion blood with the cat's systemic blood. 
Thiocyanate injected into the oat’s circulation did 
not enter the perfusion blood. In some experi- 
mente all the extracranial soft tissue was removed 
from the head. These experiments gave resulta 
identical with those in which 
this precaution was not taken. 
Brain samples weighing 100-200 
mgm. were excised during per- 
fusion for analysis. 

The bovine blood corpuscles 
used for perfusion were washed 
with 80-60 volumes of Ringer’s 
solution containing icillin,and ™ 
35 parta were suspended in 
parta of a medium containing 7 per 
cent bovine serum albumin (Arm- 
our and Co.), 0-9 per cant sodium 
chloride, 0-044 per cant potassium 
chloride, 0-19 per cent eodium bi- 
carbonate, 0:087 por cant calcium 
chloride, 0:088 per cent magnes- 
ium sulphate, and 0-021 per cent 
potassium dihydrogen phosphate. 
This ‘simplified blood’ waa satur- 
ated with 5 per cant carbon dioxide 
in 95 per cent oxygen. A flow of 
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100-250 ml. per min. of blood for 100 gm. of brain 
was maintained. 

Brain activity. A typical eleotro-corticograz is 

uced. In some experiments rhythmical 
electrical activity was still discernible after 90 mm. 
of perfusion. The corneal reflex, respiration and 
vasomotor activity persisted for 60-100 min. The 
response to afferent stimulation of the sciatic nerve 
could be recorded from the cortex for a amnilar period 
of time, Addition of “Metrazol’ to the perfusion blood 
Munus Oe RG Du an 
which could be repeated; 3 mgm. of.'Nembutal 
added to the perfusion blood at ita entrance to the 
brain after 50-60 min. of perfusion extinguished the 
electro-corticogram within a few seconds and the 
corneal reflex and respiration shortly afterwards. 

Oxygen consumption, During the present glucose- 
free perfusion experimenta, oxygen consumption was 
very nearly as high aa im other ta in which 
glucose was present in the ‘smmplified blood". The 
usual rates were 5-7 ml. oxygen per 100 gm. brain 
per min. The total amount of oxygen consumed by 
the brain during the first hour of glucose-free per- 
fusion exceeded by several times thé amount necessary 
for the oxidation of the carbohydrates available at 
the start of the perfusion in the brain. During 
metrazol convulsions, even when 'Metrerol was 
administered 50-60 min. after the start of gtucose- 
free perfusion, the rate of oxygen consumption 
increased two- to three-fold. ‘Nembutal’ in a con- 
centration of 3 mgm. in 100 ml. blood decreased the 
oxygen consumption only slightly. Tho respiratory 

otient of the brain was 1-00 at the outset and 

eareaBed as perfusion progressed. Values as low as 
0-50 were found frequently, even though the oxygen 
consumption remained high. 

The glucose content of the brain was usually very 
low or dropped to zero after 10 min. of perfusion. In 
most ta a small amount of glycogen re- 
mained in the brain throughout. A slight increase of 
glycogen in the brain was also found in some casea 
towards the end of the perfusion period. The con- 
centration of lactic acid in the brain decreased 
gradually during perfusion, contrasting 1n this respect 
with similar experimenta in which the perfusion blood 
oontained glucose?, The potassium concentration in 
the brain E pieni gradually and the sodium con- 
centration increased during 
eases during! prolonged 


ion. Thus in some 
ion experimenta while 
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The figures in bracketa ahow the lowest and highest values found. 


the brain waa still active, the concentration of sodium 
in the brain was bigher than that of the potassium. 

The non-protein nitrogen in the blood and in the 
brain increased only very slightly during perfusion. 

The observations, which are summarized in the 
accompanying table, show that the brain continues 
to function in the abeence of glucose, if the rate of 
flow of blood is high. Presumably substances other 
than gluoose or glycogen are oxidized, while oxygen 
consumption is maintained at about the same rate 
as in the presence of glucose. Under these conditions 
the brain maintains for well over an hour rhythmic 
electric activity and the ability to respond to chemical 
or afferent stimulation. 


A. GEIGER 
J. MAGNES 
R. 8. Grieue 
t of Physiology, 
Hadassah Medical School of the 
Hebrew University, 


Jerusalem. April 14. 
ee ee J., ‘and Taylor, R. AL, Amer. J. Physiol. (In the 
pres 


! Geiger, A, and Magnes, J., Amer. J. Phystol, 1489, 517 (1047). 
ios A J., Taylor, R. ML, and Verall, M. Amer. J. 
(tn prem). 


Necessity of Boron for Nostoc muscorum 


Terman are very few reporta on the necessity of 
boron for the growth of lower planta. Koffer e al. 
found that borax increased the penioillm yields of 
submerged corn-steep cultures of Pentoilium as well 
as cultures of Pentotiliwn in synthetic medium. No 
definite requirement by algm for boron has yet been 
ahown". 

I wish to report that Nosoo muscorum grown in 
Corning (boron-free) flasks in media free from boron 
requires boron. The boron-frea cultures showed a 
relatively small reduction m oell count and a chlorosis 
which started slowly durmg the third week; they 
became completely white by the end of eight weeks. 
The reduction in cell count for an eight-week growth 
period was 39 per cent for cultures grown at a light 
intensity of 100 ft.-c. and at a temperature of 82-34° O. 
Since appreasble boron is transferred through the 
inoculum, it was found beet to use an inoculum which 
itaelf was boron-free. The boron-deflciency chlorosis 
was corrected by the addition of boron. One fairly 
old boron-deficient culture had become acidic and 
also had to be made alkaline in order to transform 
the culture into one with & normal green colour. A 
detailed study of pH and boron-defloiency failed to 
establish any relationship between the deficiency and 
a trend toward higher hydrogen-ion concentration. 








Cultures grown in Corning flaaks with boron added 
or in ‘Pyrex’ flasks with or without boron added 
did not show similar chlorosis. The optimum boron 
concentration appeared to be about 0-1 p.p.m. 
Concentrations greater than 1 ppm. were toxic, a8 
indicated by a yellowing and a reduced growth. There 
was very little or no growth at 100 p.p.m. and more. 

The cultures of Nostoo muscorum were bactera- 
free pure cultures, and were originally obtained 
from Dr. Folke Skoog and Dr. G. O. Gerlof, of the 
University of Wisconsin. They were grown according 
to the method of Chu (formula number 10). 


CLYDE EYSTER 


The Charles F. Kettering Foundation, 
Yellow Springs, Ohio. 
April 16. 
1 Koffer, H., o al, J. Beo, 50, 519 (1945); EI, 355 (1040). 
* Myers, J., "Ann. Rev Microblology", 5, 157 (1061). 


* Chu, 8. P., J. Fool, 82, 281 (1042). Gexioff, G. O., Fi ,G. P. 
"ind Biog, P. Amer. $ LN 37 (10), rS 


Regeneration of the Potato Shoot Apex 


THE apical meristem of the shoot in most species 
of plante is domed above the insertion of the leaf 
primordia, and ite flanks slope symmetrically from 
the summit to the regions where differentiation 1s 

ing. When the distal oela in the apical 
meristem of ferns’? or angiosperms’ are punctured, 
regeneration of the flanks is promoted. From such 
experiments it has been concluded that phymological 
dominance within the apical growth fleldis an attribute 
of a small number of oe!la situated at the distal 
extremity of the apical meristem‘. It is appropriate, 
therefore, to inquire es to the mechanism by whioh 
the form of the meristem is preserved. The persistence 
of such form is the earliest and most fundamental 
expression of morphogenesis in the shoot, the sub- 
sequent morphological developments being condi- 
tional on the continued orderly growth of the apical 
meristem. 

As part of a larger series of experiments plannod 
to shed light on this problem, a small el of 
meristematic tissue which formed part of apical 
flank just distal to P, the youngest emergent leaf 
primordium, that is, just above ita axil, was isolated 
m various ways from either or both P, and the 
remainder of the apical meristem (4 in Figs. 1-6). 
It was thereby hoped to isolate the panel a from 
gener hormonal and nutritional competition from 

, and the apical meristem. From other experiments 
it was known that there is lateral and acropetal, 
apolar, transmission of a hormone-like stimulus 
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within the limita of the apical meristem, but ooin- 
cidental with tissue differentiation the stimulus is 
transmitted in a strictly basipetal, polar, direction. 
The incisions were therefore made sufficiently deep 
to penetrate all the meristematic layers, but not so 
deep as to interfere with the nutrient supply in the 
subapical region. Such incisions preolude hormonal 
inhibition of growth in the panel a. Nutritional 
com: ion, and the effecta of substances which 
diffuse without polarity from P, or the apical meri- 
stem, may be prevented by excising one or both of 


the accompanying table. Regeneration re do 
involves the formation of a small new apical meristem, 
the records being made when the first leaf became 
emergent on it. Casual leaf inception, unrelated to 
apical , wes never observed. The resulta of 
treatments 8 and 4 are closely oom le to those 
of treatments 1 and 2 respectively, , whereas 
the incision isolating a from A always gaped, that 
between a and P, became compressed and the out 
surfaces regrafted. It has not yet been ss 
introduce impermeable substances into fhe in 
without damaging the panel. 

In treatments 1, 8 and 5 twenty-one of sixty 
penels regenerated one or two leaves each. None 


NATURE 


November L 1952 


continued to grow further, but remamed m an 
inhibited but embryonic state on the stem fi&nk. 
Excision of P, increased the number of panels on, 
which leaves emerged, not directly, by facilitating 
lead perpen aly DEUBIQUURA MOr Apid Growth 
of the panel along ita 

In treatments 2, danas 6, nose? all the: patas 
regenerated, and regeneration commenced before that 
in the other three treatments. P, when present, 
was able to to retard the growth of the panel tempor- . 
arily, but was unable to inhibit it entirely. 

On this evidence the regulation of growth on the 
flanks of the apical meristem is tly dependent 
mainly on the activity of the apical meristem itself, 
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that is, the apical meristem is & gelf- fleld of 
growth. Hormonal mhibition of growth growth ep poste to be of 
relatively little importance, nutritio: competition 


being the factor limiting regeneration in these experi- 
ments. Leaf primordia exert & transitory and local- 


ized inhibitory action on the growth of the apical 
Hank nets none? Dy ee ae 
surface just distal to the insertion of a leaf 
inhibition of regeneration by P, is strongest before 
the maximum rate of growth of this leaf 1s reached, 
it may be suggested that nutritional competition is 
of & rather specialized type, oonfined perhaps 
to requirements for the growth of meristematic 
tissues. 

Ball* has shown that when the apical meristem of 
Lupinus is divided into six sectors all may regenerate, 
and has concluded that this is the minimal area able 
to regenerate in this species. In the 
mente the isolated panel was 


re pad Hon M m a 
apical meristem. HOG Maes OTE Meee UE 


boe perry o£ dedans ace dus ay 20. Hio were 
treatments. In In odum 1, 1 Hor er to hormonal and 
respectively of apical m 4 end P. 
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not a part of P, was left attached. The smallest pieces 
of apical tissue which regenerated had only twelve cella 
in tho superficial layer, and were equivalent to not 
more than one-twentieth of the area of the apical 
meristem. The vascular system of such regenerated 
shoots was invariably solenostelic. 

On two occasions out of 123 very small apical 
panels failed to regenerate as shoots, but underwent 
a limited amount of growth, developmg as centric 
organs similar to those previously obtained by 
isolating a presumptive leaf pomtion from the apical 
meristem’. 

The experimental evidence presented here indicates 
that very small groupe of superficial cells of the apical 
meristem are able to regenerate a shoot, providing 
they are freed from the competition of other regions 
of the apical meristem for the supply of available 
nutrients from the subapical region, and that such 
competition between different regions of the apical 
meristem is one of the regulatory mechanisms by 
which the form of the apical meristem is preserved. 

I. M. Sussex 
Department of Cryptogamic Botany, 
University, Manchester. 
Sept. 10. 


and Wardlaw, O. W., Ame Rev. Plant Physiol., 
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‘Wardlaw, 0. W., Pin! Trans. Roy Soc. B, $33, 415 (1049). 

'Linsbeuer, K., Demksohr. Alad. Wis Vien, 93, 107 (1017). 

‘Pilkington, M., New Phytol. 98, 87 (1929). 

‘Waidlew, C. W., Phu. Treas. Roy. Soc, B, $34, 688 (1050) 
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Extrusion of Nucleolar Material in the 
Female Germ-Cells of Lumbricus terrestris L. 


So far as I am aware, the extrusion of nucleolar 
material mto the cytoplasm has not been recorded 
for the female germ-oells of Lumbricus or any 
other earthworm. In this connexion, Harvey! 
remarked that in the nuclei of the ‘nearly ripe 
oocytes there may oocur httle droplete of material, 
simular in reactions to the plasmosome. They may 
be lying on the surface of this body, or may bo 
antirely separate. Occasionally they are seen on the 
auclear membrane, but never outaide it. This may 
point to extrusion of nucleolar fragments, but only 
on & very smal! scale and never into the cytoplasm”. 
Gatenby and Nath? observed that: ‘Neither 
Harvey nor the present writers have found any 
satisfactory evidence of nucleolar emission in 
Lumbrious’’. 

My preparations of the ovaries of Lumbrious, fixed 
in Bouin’s fluid and stamed with Ehrlich’s hmm- 
atoxyln or iron-hematoxylin, show convincingly 
shat extrusion of nucleolar material takes place. The 
iucleolus is stained a purphsh colour with Ehrlich'a 
agmatoxylin. Often tbe nucleus contains two 
aucleol, and in such cases the larger one contains 
one or more lightly stained droplets, while the 
maller body appears to be homogeneous (Figs. 1 
and 2); the latter seams to originate from the large 
nucleolar body (Fig. 1) and is ultimately extruded 
nto the cytoplasm. After iron-hamatoxylin, the 
auclcolus and nucleolar extrusion are uniformly black 
shroughout. 

The nucleolar material which is extruded into the 
sytoplasm takes the form of æ large, spherical 
wucleolus-lke body which seams to press against the 
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Oocytes of Lambras terrains from 
and stained with Ehrlich's hema (Fir. 1-2) or 


iron-haematoxylin (Figs 3—5). 
Nu. nucleolus; Aw., smaller nucleolus, N Exs., nucleolar extrusion 


nuclear membrane and gradually passes into the 
cytoplasm, where finally it breaks up into smaller 
particles. The process appears to take place 
repeatedly, as I have observed it in oocytes of 
different sizes. Figs. 3 and 4 show two stages in tho 
emission of nucleolar material; in Fig. 3, a nucleolar 
extrusion has passed half-way through the nucloar 
membrane, while in Fig. 4, an extrusion in anothor 
oocyte lies almost wholly 1n the cytoplaam. In Fig. 5, 
a similar body is shown in the cytoplasm, and alreacty 
shows signs of breaking up into smaller pieces. 

The presence of nucleolar extrusions in the fomale 
germ-oella of many animals has previously been 
deacribed. Among annelids, the classical example of 
Sacooctrrus, recorded by Gatenby?, is well known. 
Unlike 'Saccooirrus, however, the extrusions of 
Lumbricus are large, spherical bodies resembling & 
nucleolus; m fact, in this animal the nucleolar 
extrusions more closely resemble those of Libelula 
depressa described by Hogben‘. The presance of 
nuoleolar extrusions indicates that the female germ- 
cells of Lumbrious, and probably those of other earth- 
worms, are much more complex structures than sup- 
posed by previous workers such as Nath and his 
collaborators®®:', 

I wish to express my thanks to Prof. R. A. R. 
Greason, for guidance and valuable help. 


D. B. Spivastava 


Department of Zoology, 
Queen’s University, 


Belfast. 
May 2 
‘Harvey, L A, Quart. J Afr, Sor, 69, 291 (1025) 
*Gatenby, J. B., and Nath, V., Quart. J. After. Sor, 70, 371 (1020). 
* Gatenby, J. B., Quart. J. After Sov, 06, 1 (1922). 
t Hogben, L T, Pros, Roy. Soo., B, 93, 60 (1920). 
* Nath, Y., Quart. J. Alter. Sov, 78, 477 (19080) 
err MS and Bhata, O L, Proc. Yat. Jaw Sei., India, 10, 231 
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Effect of Desiccation on the Humidity 
Response of Tenebrio 

THR ecological significance of an experimentally 
demanstrated and strongly marked preference for low 
humidrties shown by certain arthropods has recently 
been discussed by Bmrthi. Tenebrio molitor L. 18 one 
insect the behaviour of which in humidity gradients 
has been fully studied and which shows & well-defined 
dry preferance’*. In laboratory cultures of adult 
Tenebrio, however, we have frequently observed that, 
if a wad of wet cotton-wool be placed in the culture 
dish, the animals rapidly accumulate on the wool and 
drink. It ıs thus clear that the dry preference does 
not express rteelf m all conditions. 

We have investigated the effect of desiccation upon 
the intensity of the humidity response of this insect, 
using a technique simular to that employed by Gunn 
and Pielou*. All ruments were carried out at 
25° C. under artificial light and with & gradient of 
93-44 per cent relative humidity. Annals from 
stock cultures maintamed at the expermmental tera- 
perature were placed in dishes containing damp 
cotton-wool for a period of 12 hr.; the mtenmty of 
their humidity preference was determined and they 
were then desiccated over calcium chloride. The 
intensity of their response was redetermined after 
40 and 80 hr. At the end of this period the animals 
were returned to the dishes containing the damp 
cotton-wool and, after & period of 40 hr., their 
response was again assessed. The results obtamed 
are shown m curve A of the accompanying graph, 
which is based upon seven dependent expermmenta. 

It will be sean that there is a change in the humidity 
preference as the desiccation proceeds. Once the 
animals are allowed renewed access to water, the 
onginal dry preference ıs shown. There i no sig- 
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Effect of demosation upon the humidity preference of adult 
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nifleant differenoe between the reaotion intensities 
of watered animals before and after the period of 
demccation. This eliminates the possibility that 
starvation has contributed to the ing pattern 
of humidrty behaviour, as has been found by Wills 
and loth* in Tribolium. 

Gunn and Pielou were able to show that the 
receptors responsible for the inrti&tion of the dry 
preference of Tenebrio lay in the &ntennm. Over a 
short gradient of 100-94 per cent relative humidity 
they found no response to humidity by animals lack- 
ing antennm. We have been able to confirm this 
observation. We find, however, that with the wide 
gradient of 938-44 per cent relative humidity a wet 
preference is exhibited. The intensity of this prefer- 
ence is but slightly affected by desiccation. Although 
the intensity of the final wet preference of normal 
desiccated animals ıs slightly greater than that of 
comparable animals without ther antenns, we are 
unwilling to conclude at the moment that any specific 
sense organs concerned with & wet preference lie on 
the antennæ. It ıs clear, however, that such sense 
organs must exist elsewhere on the body. 
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8. E. Dopps* 
D. W. Ewer 
Department of Zoology, 
University of Natal, 
Pietermaritzburg. 
April 21 


* Bursar of the South African Counoll for Bolentifio and Industriel 
Research. 
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Evaluation of Small Radii of Curvature 
using the Light-Profile Microscope 

THE light-proflle microscope described by Tolanaky! 
is being applied in this laboratory to several fields, 
meluding the study of features of crystal growth’, the 
measurement of the thickness of thin film’ and 
evaluation of amplitudes of oscillation‘. In this 
communication & brief description is given of 4 
further application, whereby the radii of curvature 
of small spheres, droplets, cavities, eto. can be 
readily measured. 

When the light profile passes over & curved surface, 
a curved profile hne appears in the field of view, & 
spherical surface leading to a profile which approx- 
imatea to part of an ellipse, the eccentricity of which 
is determined by the ratio of the magnifications in 
extension and in depth. From the curved profile and 
the known magnifications, the curvature of the 
surface can be evaluated. (Depending on the flatness 
of fleld of the particular objectives available, it may 
in individual cases be neceasary to determine fleldl 
curvature and correct for this—an easy matter.) 

The reliability of the procedure has been tested by 
using it on @ steel ball-bearing of radius 0-6 mm., fo» 
with such an object Newton’s rings can readily be 
obtained to give & precise local value of curvature 
Furthermore, a principal advantage of the ligh» 
profile 18 the availabilty of high power. The stee 
ball was placed on a cover slip and exammed witl 
25,461 at x 875 (44mm. objective). Newton's ring 
are seen in Fig. 2. Fig. 1 epee the light profile a 
x 450 ın extension. The optical arrangement suite 
to the light profile is not the best for interferometry 
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hence Newton's rings can be seen only faintly, saper- 
posed on the profile. The radius of curvature cal- 
culated from the interference fringes is 0-596 mm. 
and from the profile 0-595 mm., the estimated error 
in the latter being ‘some +1 per cent (that is, 
+ 0:005 mm.). 

There is, then, complete confirmation of the 
reliability of the light-profile method, particularly for 
measuring curvature of small bodies or amall cavities. 
Spherical cavities, such as those produced in micro- 
indentation by spheres or ball-ended diamonds, 
erosion pita, cavities produced by spark discharges 
on metals, eto., are but some of the features now 
under examination. 

B. TOLANSXKY 
M. OMAR 
Royal Holloway College 
(University of London), 
Englefield Green, 
Surrey. July 16. 
1 Tolaneky, 8., Nature, 169, 415 (1952). 
* Tolansky, 8., Zeitschrift fur Fiekiroahemio, 58, 208 (19652). 
* Omar, M., and Rahbek, H., Nature, 160, 1008 (1062). 
‘Tolansky, B, and Rahbek, H , Weture, 160, 1060 (1952). 


Thermionic Constants of the Iron Group 
of Metals 


IN & recent communication!, we gave an account 
of & new method of determming the thermionio 
constants of graphite, which is based on the determ- 
ination of the saturation vapour preasure of the 
electron gas in equilibrium with the substance at 
differént known temperatures, and application of the 
well-known thermodynamic relation of Clausius and 
Clapeyron. In the actual expernnente, the saturation 
vapour pressure of the electron gas in & graphite 
chamber is determined by finding the rate of effusion 
of the gas into vacuum through a small hole in a 
thin wall of the chamber. The chamber is in the 
form of a thin-walled tube, and can be heated to any 
dearred high temperature by sending a suitable 
heavy electric current through it. In order to elim- 
mate the electrons emitted by the graphrte surface 
adjoining the effusion hole, the surface is covered 
by a thm sheet of mica, with a small hole punctured 
in it; this comes just in front of a bigger one in the 
graphite wall and serves as the effective effusion hole. 
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This method of determining the 
thermionio constante, and in partio- 
ular the ooeffleient A in Richard- 
son's equation, has advantages over 
the other methods, sinoe it is in- 
sensitive to the usual type of con- 
tamination of the emitting surface ; 
and further, it does not require & 
knowledge of the effective area of the 
emitting surface or of the reflexion 
coefficient of the electrons at the 
surface. 

The inner walla of the graphite 
chamber, as algo the regions close to 
the effusion hole, can be coated suit- 
ably with other metals, and the 
method oan thus be used for the de- 
termination of the thermionio con- 
stants of these metals also. We have 
determined im this manner the 
thermionic constanta of chromium, 
iron, cobalt and nickel, depositing 
the metals both electrolytically and by evaporation 
from & tungsten wire coated previously with the metal, 
or carrying amall rings of the metal. The results were 
found to be independent of the method used for the 
deposition of the metal and were reproducible. 

The observations fit well with Richardson's 


equation : 

i = AT* exp (—9/kT), (1) 
in which A and » are independent of temperature, 
and have the values given 1n the accompanying table. 











Metal t A 
(eV ) (amp em. deg.) 
Chromium 4-58 00 
‘Iron it 40-02 60 > +2 
t “Al 00 
Nickel 50 120 +5 
Notis added in p ; October 8 
Titanium 3 95 44 
412 50 
Manganese 3 83 34 





As 18 well known, the observed fit of the expori- 
mental date with formule (1) with temperaturc- 
independent oonstanta A and o cannot be regarded 
as excluding & small linear variation of the actual 
work function with temperature, since such & varia- 
tion will be equivalent to a tamperature-independent 
change in A. Apart from the normal thermal expansion 
of the metal, which will lead to & small temperature 
variation of the work function, there is a furthor 
source of such variation in these metals. The d- and 
the s-energy bands of these metals overlap, the former 
being nearly full, and having a much larger density 
of energy-states than the latter. As a result, (1) tho 


‘electronic specific heat in the condensed phase will 


be considerable, and (2) on change of temperature 
there will be a transference of electrons from one 
band to the other, and & consequent change in the 
work function’, Hence experimental data for the 
thermionio constanta of the transition’ elements aro 
of special interest. 
K. S. KRISHNAN 
B. C. JAIN 
National Physical Laboratory of India, 
New Delhi April 15. 
1 
Ss MIS ong Fo lg Pe De Tet t 
Pron Ro. 803, A. (in the prow), Dii MERE 
* Wohlfarth, H. P., Proe, Phys. Soc., 6), $00 (1948). 
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y-Rays of Radium-D 


A Oavonors type of curved orystal spectrometer! 
has been employed to study the y-radiation from 
radim-D using & 100-mC. source. 

The source was produced at the Radiochemioal 
Centre, Amersham, by anode deposition on & dished 
platinum foil of area i sq. in. The total weight of 
inactive deposit waa 2-1 mgm. An aluminium foil 
of thickness 0:05 mm. was sealed over the source. 
The f-particlee of radium-K were absorbed m & 
filter-paper screen of superficial mass 0-45 gm./om.'. 

The y waa recorded on Ilford G 5 nuclear 
plates coated to a thioknees of 200 u. The developed 
plates were scanned by microphotometer and the 
resulting observations were corrected for absorption 
before the photographic plate and for variation of 
the sensitivity of the photographic plate with wave- 
length. Exposures of 700 hr. were made, covering 
at full aperture the energy ranges 62-19 keV. and 
50-16 keV. The well-known y-ray was found at 
266-00 + 0-13 X.U. or 46°52 + 0.02 keV., in good 
agreement with earlier observations* recalculated on 
the basis of recent values of the physical constanta”. 
No other y-ray was observed between the upper 
limit of observation at 62 keV. and the upper limit 
of the L X-ray spectrum of radium-E (Lya) at 
16.2 keV. y-Rays within this region have been 
reported by various guthorst, though inoonolusive 
or negative resulta have been obtained by others’. 

The upper .lmnite set by our observations to the 
intensities of the y-r&ys rted by Tsien‘ relative 
to the intensity of the V. line are as follows : 


AT dev ) 405 
7- 7 
Helative 
Intenalty 1 


426 37 81 3-2 
$0015 <0015 50015 £0035 5006 
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A full account of the experimental technique and of 
other measurements will be published at & later date. 
The mica crystal used in this work was kindly 
given by Prof. 8. Tolansky. A further gift of mica 
crystals from Dr. J. M. Rayner ia gratefully acknow- 
ledged. The work was sustained for two yeara bys 
grant from the Department of Scientific and In- 
dusiri&l “Research to one of us (G. T. E.). 
Gzonaa T. Ewan 
M. A. 8. Ross 
t of Natural Philosophy, 
University of Edinburgh. July 29. 
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Growth Spirals and their Relation to 
Crystal Habit as Illustrated by Apatite 
Tam observation of growth spirals, as predicted by 

the theory of Burton, Cabrera and Frank!, on prism 
faces (1010) of apatite orystals, has been reported 
earlier", We have now obeerved completely differently 
shaped growth spiral patterns on tabular colourless 
apatite crystels from Sulzbachtal (Austria), which 
have probably grown from solution. The &ooom- 
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panying photograph (Fig. 1) shows one of the 
observed patterns. The direction of the c-axis is 
vertical. The shape and orientation of the spiral are 
the same in all cases. The dominating system consists 
of two co-operating spirals, which dominate several 
other dislocations of equal and of different strengths. 
In the latter case the formation of residual stepe is 
noticed. Interlacing occurs in one direction. The 
main growth-fronta have a step-height of 140 + 20 A. 
By introducing & two-dimensional reference system 
with the apatite parameters o: a = 0-78: 1 as unita, 
indices aimilar to the Miller indices for planes can be 
given to the growth fronte. These are, respectively, 
01, 11, 10, 11, 01, 11, 10 and 11. Perpendicular to 
these directions we consequently have eight sharp 
minima for the growth velocity, and the following 
relations exist : 0,5 > Vo; = Por > D v = Vy, > Up 7 
v, = vr. The subsequent polar diagram only & 
lne of symmetry perpendicular to the o-axis, which 
ia consistent with the crystal class of apatite. The 
spirals are oriented in the same way on the six prism 
faces, proving the presence of & hexad symmetry 
axis. 
‘When comparing the shape of the spirals described 
earlier and the shape of the present ones with respect 
to the habit of the crystals, & striking similarity will 
be notioed between the outline of the priam faces and 
the shape of the spiral growth fronts. This relation 
18 shown schematically in Fig. 2, where (a) represente 





(a) tb) 
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a prismatic crystal (Jumilla) and (b) a tabular crystal 
(Bulzbachtal), with their respective growth patterns. 

As one can scarcely imagine an influence of the 
edges of the priam faces upon the growth fronts and 
unposing their outline to them, one must rather 
accept the contrary, that is, that crystal habit resulte 
from the shape of the growth spirals. Agents changing 
the relative growth-rates of growth fronta would 
influence crystal habit in such & way that edges will 
be developed perpendicular to directions of minima 
for growth velocities on the close-packed faces. 

These observations further support the idea that 
habrt modification by foreign substances would 
proceed rather by selective adsorption along growth 
fronta than by adsorption on certain crystal planes. 

I wish to thank Prof. W. Dekeyser for his kind 
interest, the C.N.B.C.P.M. for support, and the Min- 
eralogy Department of Koninklijk Belgisch Inst.tuut 
voor Natuurwetenschappen (Brussels) for the loan of 
specimens. 

Geologisch Instituut, 
Laboratorium voor Kristalkunde, 
Unrveraity of Ghent, 
Ghent. 
July 18. 

1 Burton, Cabrera and Frank, PAu. Treas, Roy Soc., A, 242, 209 (1051) 
* Amelinekx, 8., Netwre, 169, 811 (1052) 
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Determination of the Pore-Size 
Distribution in Porous Metal Bodies 


TBz pore-size distribution of a porous metal body 
can be defined in three ways, namely, those given by 
the expressions @V/@r, da/r and: A where r is 
the Pis of the pore and dV, da and QN respectively 
represent volume, permeability and number of pores 
associated with the pore-size interval r to (r + or). 
9V[ór may be determined by observing the capillary 
mse of a hquid in a narrow strip of the materal. If 
his the capillary rise, a sımple equation relates A tor, 
and dV/dh 18 readily determined by breaking the 
strip at Ay, hy, Ay... and weighing the pieces to 
ascertain the values of V corresponding to the sections 
(hy — 0), (Aa — Aa), (ha — h). . .. 

If the perimeter of & section through & pore is P 
and the area of the section A, then equating forces 
acting on the surface of the hquid that has risen in 
the pore and neglecting the weight of the liquid above 
the meniscus, we may write: 

Pacoep = Ahdg, 

where c is the liquid - air interfacial tension and f 
is the angle of contact between the liquid of density d 
and the materal from which the porous body ıs 
made. The value for A/P thus determined is equal 
to r/2 if the pores are oiroular in section ; it is there- 
fore implied in the sequel that the ‘radius’ of & pore 
(r) is that calculated aa 24/P. This is in error inas- 
much as the pores are not ciroular in section. 

The smallest pore that can be determined by a 
capillary rise method has a ‘radius’ given by 

ri 59088 
X , 
where X is the atmospheric pressure. In order to 
extend the determination of the distribution of pore 
size to the very smallest pores, it is therefore necessary 
to use a liquid of very low surface tension to fill them. 
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The values of h corresponding to the values of r 
(5-250 u) which commonly occur in metallio filtor 
materials are inconveniently large if water is used 
as the pore-filling liquid and rises against the force 
of gravity. 

Increasing g by means of a centrifuge enables a 
determination of the distribution of the pore-sizce 
from 7 to 2604 (which contain more than 99 por 
oent of the total pore volume) to be made on & piece 
of porous stainless steel 10 cm. x 1 om. x 0:3 cm. 
The accompanying graph shows three typical poro- 
size distribution curves of samples of porous stainless- 
steel filter materials. Curves A and B were determined 
by centrifuging the porous sample in the presence 
of a alight excess of water, which was thus distributed 
in the pores under the mutually opposing forces of 
surface tension and increased gravity. An addition 
of hquid oxygen by means of a specially deaignod 
funnel was made, to freeze the water in the poros 
while the centrifuge was still spinning. The specimen 
was then broken at the pointa h, hy, hy... 
into previously weighed weighing bottles before the 
ioe melted. After weighing, the w&ter was removed 
from the broken pieces in an oven at 110? C. and the 
broken pieoes reweighed to determine their wator 
contenta. 

Organic compounds may also be used as pore- 
filling liquida. As an example of their use, the results 
plotted as curve C were determined with acetanilide, 
A amall furnace was mounted in one of the centrifuge 
tubes, slrp rings providing the means of the 
heating current to it and the thermal E.M.F. from 
it to a pyrometer. Molten acetanilide (melting point 
114° C.) waa allowed to distribute iteelf through the 
pores of the metallic compact under the forces of 
ite surface tension and the increased g due to oentri- 
fugal forces. On being allowed to cool, ıt solidified in 
position and ita distribution through the metal could 
be determined in & manner similar to that used for 
the ioe-fllled porous metal. 

A full account of this work is bei ropared 
publication elsewhere. e = 

I wish to acknowledge the help of Mr. K. Simpson, 
who did part of the experimental work; and to 
thank Mr. D. A. Oliver, director of ressarch to tho 
B.8-A. Group of Companies, for his encouragement 
and support of this work. 

P. R. MARSHALL 
The B.8.A. Group Research Centre, 
Greystones Hall, 
Sheffield 11. 
May 14. 
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« Stability of Lyophobic Sols 


AoconDING to Verwey and Overbeek!, the coagula- 
tion value of various electrolytes for aqueous sols 
is given by: 

1 


> 
o= 8x10 7. 


mol./htre, | (1) 





The coagulating power of electrolytes is thus shown 
to depend on the electric potential on the surface of 
the colloidal particle (),), the valency of the coagu- 
lating ion (v), the absolute temperature (T), the 
number of atoms in 1 o.c. of the substance forming 
the colloidal icle (q), and the constent à which 
appears in the equation V = — Ajr', giving the 
attractive potential due to the Van der Waals forces ; 
« is the electronic charge and & the Boltzmann con- 
Hue n Although on (1) is based on a rather 

de physics m SL daily. the interaction of 
plano e trical double layers, and altho it has & 
of applicability, being id only if 

dx 1 (1/x is the thickness of the ionic atmosphere 
and d is the mutual distance of the interacting 
colloidal particles), that is, for weak interaction of 
colloidal particles only, it nevertheless leads to a 
quantitative formulation of the Schultze-Hardy rule. 

Wo. Ostwald’ formulated a theory of coagulation 
of lyophobic sols which does not consider the mutual 
interaction of individual colloidal particles, but con- 
centrates on the physical state of the dispersing 
medium, namely, the electrolytic solution of the 
coagulating ions. According to this theory, based 
on a careful study of i tal resulta, the 
stability of & given sol is influenced only by the 
‘activity coefficient’ of the coagulating electrolyte. 
Independently of the type of electrolyte, the coagula- 
tion takes place at an approximately constant 
value of the activity coefficient of the coagulatmg 
(‘dominant’) ion. This theory, which seems to be 
just the opposite of the Verwey-Overbeek theory, 
may be formulated as follows: 

Je ^e constant, (2) 
where fo is the activity coefficient of the ‘dominant’ 
ion at which the coagulation takes place. 

It may be of interest to direct attention to the 
close’ connexion existing between Ostwald’s rule 
fefe constent, and the resulta of the simplified 
Verwey-Overbeek theory, which socording to my 
knowledge has not bean noticed in the literature. In 
fact, ıt may be shown that Ostwald's rule follows 
directly from the Verwey—Overbeek theory. 

. For ical (1-1, 2-2, eto.) aa tolria the 

Debye-Hückel theory gives the activity ooeffloient 
of an ionic species in water at 25? C. as 


— log fe = 0-509 Vor. (3) 
Substitution of equation (1) in equation (3) gives 
— log fe = 144 y![A.10, (4) 


Since y tends to unity even at moderate values of z, 
and A 15 & constant, equation (4) may be written as 

— log fo ~ constant, ' (5) 
which is another form of the equation (2). Thus it ig 
shown that, at least for symmetrical electrolytes, 
Ostwald's rule follows fram  Verwey-Overbeek's 
theory. The numerical value of the constant depends 
on the choloe of the value for A. Unfortunately, 
Verwey-Overbeek's theory cannot give & value for A 
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without taking into account experimental results 
concerning the coagulation values of electrolytes. 
V. B. Voux 
Institute of Industrial Hygiene, 
Yugoslav Academy of Sciences and Arta, 
Pu March 17. 


1 Verwoy, B. J. W J. Th. G.,! of the Btab 
of noble Ai ANa Parece Ne ed Lenton m E 


` Wo., Koll, Z., 73, 101 (1085); 75, 30, 207 (1986); 76,159 
Ostwald, Wo. 72, ( ); 75, ( ); 76, 
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Inactivation of DDT by Soils 


Wa have read with interest the recent communica- 
tion in Nature from H. Maes'. His report of the work 
of I. Vinoke, who has observed a rapid logs of in- 
seoticidal power of DDT on the walls of certain 
African houses in the Belgian Congo, provides further 
evidence for the sorption of DDT on lateritio soils 
described by us in 1951?. It is also useful to find 
described a method for preventing this loas of eff- 
ciency ; but we believe t the connexion between 
ability of soils to dehydrochlorinate DDT at elevated 

and loss of biological effectiveness is 
misinterpreted by Maes, and that the effect of spray- 
ing walla with phosphates is not due to inhibition of 
decomposition of DDT. 

We have shown quite clearly that loas of effective- 
nes of surface deposits of DDT from wettable powders 
on certain soils is due to sorption of the DDT, and 
the presence of the undecomposed insecticide inside 
the soil structure oan be demonstrated both oolori- 
metrically and by recovery of crystalline DDT*. In 
addition, other insecticides, which are not susceptible 
to dehydrochlorination, disappear from the surface 
of soils in exactly the same way as DDT at rates 
which are approximately proportional to their vapour 
pressures. Possibly the sorbed DDT may be decom- 

afterwards, particularly under dry conditions’ ; 
ut the reaction is very slow at atmospheric tempere- 
tures compared with the sorption proceas and cannot 


account for the rapid loss of killing power against 


mosquitoes. However, aa Downs e£ al.‘ have shown, 
there is & correlation between ability to dehydro- 
chlorinate DDT in the Fleck and Haller method and 
the rate of loss of effectiveness on a wide range of 
soils, and. therefore ‘‘the reaction of catalytic decom- 
position at 180? C. affords a rapid method for fore- 
telling the capacity of a soil for inactivating DDT”. 

We would suggest the following possible reasons 
for the beneficial effect of pre-spraying mud walls 
with phosphate solutions. The correlation found by 
Downs e£ al. between the iron oxide contents of soils 
and the life of DDT residues on these soils would 
suggest that it is the iron oxide which provides the 
active sorbing surface. The phosphate ions may 
react with this surface to reduce ita activity. Also, 
reaction with the ferric ions in the soil will produce 
gelatinous complex iron phosphates which may 
actually block the fine capillaries of the mud and 
retard diffusion of the msecticide vapours. 

- A. B. HADAWAY 


F. BARLOW 
Colonial Insecticides Research Unit, 
Porton Down, 
Nr. Salisbury, Wuta. 
Aug. 28. 


1 Macs, H., Natwre, 170, 328 (1952). 

! Hadaway, A. B. and Barlow, F., Nature, 107, 854 (1051). 
*Hadaway, A. B., and Barlow, F., Bull Emi. Res., 48, 231 (1962). 
t Downs, W. G., e al., Scwnes, 114, 259 (1061). 
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TECHNICAL AND TECHNOLOGICAL 
EDUCATION IN BRITAIN 


[= & brief reference to the importanoe of encouraging 
technological education in his Mesel Memorial 
Lecture to the Society of Chemical Industry last July, 
Sir Henry Tizard manifestly carried his audience with 
him when he expressed the wish for leas talk about 
the necessity of restormg the balance of science and 
technology, and more action. It was then a month 
since Lord Woolton had made his statement in the 
House of Lords debate on science and industry 
regardmg the Government’s intention of ‘building 
up at least one institution of university rank devoted 
predominantly to the teaching and study of the 
various forms of technology", and it was on June 17 
and June 19 that the Minister of Education had 
promised, in answers to queetions m the House of 
Commons, that the Government's proposals for 
Increased assistance for selected technical colleges 
and courses would be announced "in a few weeks". 

A further three months have now passed, and in 
the meantime the latest returns from the University 
Grants Committee have disclosed no indication that 
under present conditions the proportion of students 
of technology in British universities and university 
colleges is increasing : an increase of 0-5 per cent in full- 
time advanced studenta of technology scarcely offsets 
& decrease of three per cent in the total number of full- 
time studente of technology. Lord Woolton, on a pro- 
vious ooogsion, had commented on Bir Henry Tizard’s 
summons to & spint of adventure in urging the fuller 
use of existing knowledge by British industry ; and 
in referring to the widespread demand for a seperate 
university of technology, he streased the importance 
of technology in opening, at the Science Museum, 
the exhibition to mark the centenary of the birth of 
Sir William Ramsay. He said that much of the work 
of British seientiflo men has not been applied in 
Britain iteelf because of our failure to train and 
absorb into our industrial life the practical scientists 
we have come to oall technologists. If, m the faoo 
of world competition through the application of the 
scientifle discoveries of our time, we are to reap the 
national benefit that fundamental science offers us, it 
will be necessary to create in Britain technological 
universities with the status and the distmotion that 
is given to our existmg universities ; and through 
them to train a race of people who will see that tho 
sucoceasors of men such as Ramsay meet with the 
encouragement and the rewards that are proper for 
the eervices they render to the community. 

It is known that Lord Woolton has been i inquiring 
into the practical possibilities of giving effect to the 
Government’s proposal. The choice in practice 
would seam to lie between building an entirely new 
university or expanding one or more existing institu- 
tions and givmg them university status. The former 
course would involvo & delay of five years or more 
before the new institution came into bemg, and 
another three or four years before it contributed to 
the supply of graduates. For the second course a 
choice would presumably be made between some of 
the existing major colleges of technology. 
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The Manchester College of Technology has sub- 
mitted a strong oase for making it one of the cardinal 
centres for supplying industry with the larger num- 
bera of first-class technologists that are required. A 
statement from the governors, and approved by the 
Manchester Education Committee, shows that the 
College is already equipping itself to expand its work 
in higher technological education by strengthenmg 
what is already essentially the applied science 
department of the University of Manchester. The 
teaching staff is being reinforced by ten new chairs, 
and while extensions to the College will allow of more 
departments and studenta, effect is also being 
given to long-cherished plans for decentralixing to 
new branch colleges much of the work below 
university-level. . 

The speed at which theeo plans oan be executed 
obviously depends upon the readiness of the Ministry 
of Education to approve the capital expenditure 
mvolved, and the statement is worth noting as 
ilustrating the way in which the expansion of tech- 
nological education is interlocked with that of 
technical education, and the importance of framing 
policy so as to ensure that the expansion of both 
proceeds in step. No estimate appears to have been 
attempted of the demrable rate of increase in the 
number of technicians required by industry, although 
& recent paper on postgraduate activities in electrical 
engineering related this to the expansion of mdustry, 
and suggested that industry would require to inctease 
ita recruitment -of staff from the universities and 
colleges by five to ten per cent per annum. 

The inquiry into the relation between vocational 
and non-vocational studies in the education of tech- 
nologista, which the National Institute of Adult 
Education ia proposing to undertake, in co-operation 
with the Association of Technical Institutions and 
the Association of Principals of Technical Institutions, 
could well have some regard to the quantitative 
aspect also. Dr. P. F. R. Venables has pointed out 
that, while the mquiry particularly concerns the 
major technical colleges, any such investigation must 
extend far beyond these institutions. It has already 
been agreed to give the commission the most general 
terme of reference ; and if, in fact, ita inquiries extend 
to the training colleges of industry iteelf, and the 
residential colleges maintained by local authorities, 
as well as to the extra-mural departments of the 
universities and the educational activities of the 
research associations and professional institutions, it 
should have at ita disposal much of the mformation 
required for a quantitative picture. 

The statement regarding the Manchester Oollege 
of Technology is also worth noting, because it 
indicates that, whatever choice may be made as to 
the college selected as nucleus for the new institution, 
assuming the idea of an entirely new university is 
rejected, the expansion of those major colleges of 
technology and of the existing university depart- 
ments of technology is also essential. They have 6 
vital contribution to make, not only while the new 
institution is bemg built up but also as a permanent 
element in higher technological education. The 
figures recently publiahed by the University Grants 
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Committee show clearly that so far as numbers of 
students are concerned, the expension of existing 
univorsity departments of technology could probably 
be pushed as far as Bir John Cookoroft has suggested 
without distorting the balance of studies. Whether, 
from the point of view of avoiding wasteful duplica- 
tion of expensive equrpment or those other consider- 
ations which Prof. A. R. Ubbelohde has streæed, it 
would be desirable to go quite so far is another 
question. 

It does not &ppeer, however, why there need be 
much delay in making the necessary preliminary 
decisions, such as the location of the new institutior 
and the approximate scale on which it is to be 
planned. Without prejudice to the merite of the case 
for the Manchester College of Technology—and the 
arguments for making it the nucleus of the new 
university of technology are by no means as con 
vincing as those for the expansion at present projected 
by the governors, largely because of doubts as to the 
existence of sufficient room for expansion on thc 
univeratty scale—Manchester had every reason t 
expect some further statement from the Government 
when Lord Cherwell and Miss H.orsbrugh received the 
honorary associateship of the College at the oom 
mencement of its jubilee celebrations on October 11 
Lord Cherwell, in Lord Woolton’s absence throug! 
ihe, said nothing further about the Government” 
plans for higher technological education, either i» 
relation to the Manchester College of Technology o 
regarding the new institution. Miss Horsbrugh quit: 
properly disclaimed any responsibilities for highe 
technological education, but maintained her silenc 
as to the plans for technical education, which is stil 
a responsibility of her Ministry. Whether or not th 
occasion was appropriate for a general statement o 
technical education, the delay has now far outru 
any reasonable interpretation of the ‘few weeks 
claimed by the Minister in June. 

That delay must in itself affect the execution : 
the plans for the expansion of the Manchester Colleg 
of Technology. ‘These plans, as already noted, com 
template the decentralization to subordinate centre 
of some of the more elementary work. Colleges : 
technology cannot give full scope to the mo 
advanced work, and particularly postgraduate studi 
and technological research, the importance of whie 
has rightly been streased so strongly in the curre» 
debate on technological education, if they are at til 
seme time to house elementary technical studies. 
may not, indeed, be a wise step, either at Manchest 
or elsewhere, to divorce the colleges of technolom 
entirely from work of a non-university standa» 
although if provision is made for part-time studer 
from industry, the drawbecks of making such colleg 
exclumvely university bodies should be minimized. 

To establish satisfactory relations between high= 
teahnological education and the industrial world ism 
vital matter; much must depend on the oo-operatiii 
of industry. One of the assets of existing institutic 
like the Royal Technical College, Glasgow, m 
Imperial College of Science and Technology, Lond» 
and the Manchester College of Technology is that tr 
have already established links which should be pe 
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arved and are indeed capable of extension. There 
, however, a quantitative aspect also, and it is 
his that shows up the weakness of the present 
rrangements for technological and technical educa- 
ion m, Great Britain. 

The colleges of technology cannot divest them- 
elves of their present responsibilities for technical 
ducation, until alternative arrangements have been 
aade for the education elsewhere of the technicians 
nd craftemen. required in even greater numbers than 
echnologists, and whose supply must expand in 
roportion as that of the technologists increases. 
these arrangements remain, however, the respons- 
bility of the Minister of Education; and although 
hat Minister will cease to be responsible for such of 
he colleges of technology as are given the academic 
reedom generally agreed as essential in higher tech- 
ological education, it has not yet been made clear 
there the responsibility for the latter is to rest. 

Meanwhile, the unsatisfactory nature of the 
resent position and the desirability of placing the 
esponsibility for the general supervision of higher 
echnological education unambiguously on the same 
dy that ia responsible for watching over the 
miversities is emphasized by such piecemeal action 
s that at Loughborough College. While the Minister 
f Education dallies in announcing a general policy, 
ihe has relieved the Leicester Education Authority of 
esponsibility for mamtaming the engmeering and 
cence departments of Loughborough. These 
lepartments will now be organized as & separate 
establishment, to be known as the Institute of 
Cechnology, Loughborough College, maintamed 
;rineipaly by a grant from the Exchequer. "The 
Winister has set up a governing body which became 
sponsible for the Institute as from September | ; 
yut it is not clear whether the new institute will 
1ave the academio freedom of a university institution 
x whether it is primarily a technioal rather than a 
echnological institute. What is manifest is that the 
levelopment should have followed, rather than 
receded, the Minister's statement as to general 
»liey. The development will not diminish the 
videspread concern that both in technological and in 
echnical education Government aid will be spread 
i00 thinly over too many institutions. When 
‘esources are limited, it is imperative that they should 
;»e distributed in accordance with a clearly and oare- 
lly thought-out poliey, and not in response to 
»artioular representations. 

It is impossible, therefore, to regard Miss Hors- 
yrugh’s remarks on October 11 with any satisfaction. 
4 clear statement of policy is long overdue, and vague 
wsuranoes of doing her best to meet the needs of 
;oth university and non-university work at Man- 
Yhester and to help the Manchester Education 
Authority with its plans to build new local colleges 
iro not enough. Some cléar thinking is algo required 
is to how and where to meet the needs of the pert- 
imo students to which Mr. David Cardwell, acting 
yrincipal of the Manchester College of Technology, 
‘eferred. Particularly at the present time, such 
students offer a promising means of securing that 
tubstantial increase in the number of graduates in 
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technology which is so urgently required. Whether 
this could contribute towards an increase in post- 
graduate students and research workers m technology 
may require examination. Much would depend on 
the oo-operation of industry; but so far na the 
remedying of Britain's weakness in the pursuit of 
technological research in academic institutions is 
concerned, Mr. Cardwell possibly put his finger on 
the real weakness in referring to the need for research 
grants. These clearly should not be expected to came 
from the local authorities, and if they are to come 
from the Exchequer, there is the more reason for 
giving the technological institutions concerned the 
independence and academic freedom necesaary for 
the prosecution of research under the guidance of 
staff of the right calibre. 

No one would suggest that, once the Government 
has made clear its plans for the expansion of both 
technological and technical education, the execution 
of those plans can be anything but a slow process. 
The concentration of technological education in & 
relatively few institutions, and the divesting by those 
institutions of their responsibilities for technical 
education, are bound to be gradual and may be pro- 
tracted. The upgrading of the selected tochnical 
colleges in itself requires time. As an article ‘‘Educa- 
tion for & Scientific Age" in The Round Tabls recently 
observed, in this connexion, status and prestige 
cannot really be given : they must be won. Ib is 
likely to take some time before the degrees and 
diplomas granted by the upgraded colleges will be 
recognized as of the same value as those of a university. 

Progress clearly depends largely on the calibro of 
the staff that the technical colleges are able to 
attract ; they must be able to offer the conditions of 
academic freedom and salary that characterize 6 
university institution, and this is one reason why 
early decision is imperative. Until policy ia announced, 
the formulation of plana cannot proceed, and wasto 
and frustration are likely to persist, to the detriment 
of that large measure of agreement which has already 
been reached as to the lines on which technological 
education should develop. Even the expansion of the 
university departments on the lines suggested by Sir 
John Cockcroft is likely to be hindered until the 
University Granta Committee has received such 
guidance from the Government. 

Indecision in this matter, moreover, 18 & great 
handicap to the task of educatmg public opmion, 
which was so strongly urged in the last report 
from the Advisory Committee on Scientific Policy. 
Decision on the part of the Government is the first 
esential; given that, there is no reason for anticip- 
ating further delay on the part of the institutions 
concerned m giving effect to the policy formulated. 
It is to be hoped that in both Houses of Parliament 
early opportunity will be taken to preas the Govern- 
ment on the matter, and that the pressure will be 
maintained until a decision is announced. On tho 
Government's own showing, the whole question is too 
important to the future of Britain to be allowed to 
remain indefinitely in the position when a change of 
Government could onoe agam throw the whole matter 
into the melting-pot. 
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PROGRESS IN COSMOLOGY 


Cosmology 

By H. Bondi. (Cambridge Monographs on Physics.) 
Pp. ix+ 179. (Cambridge: At the University Press, 
1052.) 9925. 6d. net. 


N his presidential addrees to Section A (Mathe- 

matics and Physics) of the British Association in 
1888, G. F. FitzGerald that “a successor 
in this chair might well devote himself to & review 
of the cosmical theories propounded within the last 
few years’. He added, '"T'he opportunities for piquant 
criticiam would be splendid”’. Since there seems never 
to be lacking a supply of these theories produced 
"within the last few years", there is naturally not 
lacking & number of men of science still aharing 
FitzGerald’s attitude towards them. 

Criticiam there must, of course, be. But the 
important thing is that general progress is being 
made in the study of the large-scale problems of the 
physical universe. Observational evidence 18 accumu- 
lating ; this in itself is almost inevitable, but there 
18 also progress in appreciating ita relevance and 
Bignifleanoe from a general physical point of view 
apart from highly specific theories. On the side of 
the theories thamselves, much has been learned that 
could be discovered only by the actual working out 
of the resulta of their attempted application to the 
cosmological problem ; each serious new theory seeks 
to overcome the difficulties encountered by ite pre- 
decessors. In the course of the work, much has been 
learned, too, about various general phymoal theories 
as such, apart from this particular application. Some 
theorists would claim that fundamental insight has 
been gained into the origin of laws of Nature. Above 
all, the main problems to be solved in coamology are 
becoming more and more clearly formulated; and, 
though the theories differ greatly in their ways of 
getting resulta, when due regard is paid to the 
features common to the resulta themselves, definite 
progress towards the solution of some of these 
problems can undoubtedly be clammed. 

As a masterly account of this whole state of 
affans, ıt is hard to e anything that could be 
better than Mr. H. Bond:’s book. By the exercise of 
the greatest skill in marshallmg his material and of 
the utmost clarity of expression, he succeeds in 
making his account effectively complete without any 
sense of undue compression. Alao, he does not shirk 
the exposition of what 18 essential ın the technicality 
of the work, while always giving primary attention 
to the conoepta involved. 

Though scrupulously fair to other theories, Mr. 
Bondi naturally states his preference for the ''gteady- 
state” theory of cosmology, with ite concomitant 
hypothesis of the continual creation of matter. This 
theory was onginated by him and T. Gold in 1948. 
They did not claim that 1t must be correct, but Mr. 
Bond: points out the extreme epistemological diffculty 
1n the way of any fundamental progress if ıt 18 found 
to be false. Actually, ıt does seam to give a better 
account of the large-scale behaviour of the universe 
than does any previous theory. However, it en- 
counters the obvious trouble that the universe does 
not conform strictly to the “perfect cosmological 
principle”, from which the theory is derived, though 
there is no evidence that it does not conform 
statistically. F. Hoyle’s alternative spproach, 
originally published about the same time, is more 
satisfactory from this point of view, but Hoyle was 
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not Bo concerned to deal with the epistemological 
situation. AJl this 18 clearly explained in the book. 

It seems to me that the relationship between the 
procedures of Bond: and Gold and of Hoyle indicates 
the way in which further progrees may be expected. 
They illustrate the “deductive” and “extrapolating” 
procedures 80 well distinguished by Mr. Bondi (p. 5). 
Whereas in the past this distinction has been ill- 
recognized and has resulted in fruitless controversy, 
we now have an instance of the procedures tending 
to consistency. A fundamental examination of the 
conditions for consistency of the two types of pro- 
cedure is required and may yield the next advance. 

W. H. MOOREA 


AMPHIBIANS OF WESTERN 
NORTH AMERICA 


Amphibians of Western North America 

By Robert O. Stebbins. Pp. xvii+ 530 (04 plates). 
(Berkeley and Los Angeles: University of California 
Prees ; London: Cambridge University Prees, 1051.) 
56s. 6d. net. 


T is refreshing to find an author who makes no 

pretensions to writing for the beneflt of some 
section of his fellow men, but says with simphoity, ''I 
have put into the volumé what I have wanted to 
know ...’’. The result reveals Mr. R. C. Stebbins 
as a naturalist, and for anyone who, like him, wants 
to know not only what amphibians occur in western 
North America but also, and above all, how and 
under what conditions they live, the book provides & 
great many answers; it also provides a wealth of 
comparative information for others of sumilar bent 
but concerned more directly with other geographical 
regions. 

As & member of the staff of the Museum of Verte- 
brate Zoology of the Univermty of California, tho 
author is an experienced taxonomist, and the frame- 
work of the book is the taxonomic arrangement of 
the animals. There are keys, accompanied by 
explanatory diagrams, for the identification of the 
animals both as adulte and larvæ. Species and sub- 
species are described and figured, and their general 
and local distribution indicated and mapped. Then, 
for each form, there are extensive notes on rts 
behaviour, habitat, food, reproduction and so forth. 
These notes are based on the author’s personal 
observations or are taken from impeccable sources, 
many of them hitherto unpublished. Twelve plates 
show typical habitats, and there is a glossary of 
technical terms as well as an index. 

No book of this kind can satisfy everybody. Those 
whose interests are mainly ecological will doubtless 
regret the absence of physical data relating to the 
different types of habrtat, information regarding 
predators, parasites and so on. Others, more 
taxonomically inclined, will wish that more had been 
said about the very interesting phenomenon shown 
by the salamander Emaeatina eschscholizt, where the 
end-terms of two subspecies chains, deriving from a 
common stem, meet and behave as distinct species ; 
that more, too, had been said about the digscontinuoue 
distribution of Ambystoma tigrinum and ita causes. 
and that genera and subgenera had been lese 
capriciously treated. But apart from such matters om 
scope and emphasis, there are few serious defects foi 
criticiam. The tion of the illustrations of the 
larva and of the distributional maps away from thc 
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main accounts of the species has the advantage of 
facilitating direct comparisons but little else to 
recommend it. Some may also find it a nuisance 
that habitata are sometimes described in terms of 
life-zone concepta (for example, Sonoran, Hudsonian, 
Arctic Alpine) that are not defined in the book, 
rather than in terms of the natural vegetation the 
distribution of which is mapped (Plate 47). 

There can be no doubt of the quality of this book 
with its reliable information and excellent illus- 
trations, and equally there can be no doubt that ita 
publoation will stimulate studies that must result in 
an increased knowledge of & group of animals still 
relatively little known. H. W. PARKAR 


SCIENTIFIC PRINCIPLES OF 
FURNACE TECHNOLOGY 


The Science of Flames and Furnaces 
By M. W. Thring. Pp. x1v+ 416. (London : Chapman 
and Hall, Ltd., 1952.) 425. net. 


^ |^ HIS book is a useful contribution to the scientific 

study of flames and furnaces, a subject in which 
& fairly extensive background of applied science 
already exists, but is not readily accessible to the 
average reader of the subject. Furnace design is a 
somewhat specialized subject, and furnace practice is 
almost every industrialist’s concern. Nevertheless, 
the systematio treatment of the subject in text-books 
has been curiously enough neglected. It would be 
unfair, however, to claim that furnace technology is 
therefore backward, though frequently such criticism 
of modern furnace development has been heard. In 
point of fact it is commonly the rule in the technology 
concerned with the development of valuable mdus- 
trial plant that practice is 1n front of the text-book 
exposition of the subject. In the present case, how- 
ever, aa the title of the volume indicates, the author 
is concerned with the science rather than with the 
technology of the subject. 

The introductory chapters are devoted to the heat 
liberation from the flame and the subject of heat 
transmission. Novel features deal with the inter- 
pretation of the second law of thermodynamics in 
terms of what has been called the ‘virtue’ of a system’s 
energy, and & more than usually complete treatment 
of the subject of flame radiation. One doubts whether 
the introduction is neceasary of such special terms to 
define the obvious value of the heat potential of the 
fluid above the levels of temperature in the furnace. 
Indeed, such may even lead to confusion of ideas. 
Useful summaries of recent expernnental work in 
furnace investigations, ın heat transmission and in 
the determination of thermal constants are given. 
These constitute perhaps the most valuable features 
of the work. Again, under the somewhat pedantic 
title of “Aerodynamics of Hot Systems" are included 
those sections of the work which describe the science 
of draughting of furnaces and of jeta of hot gas. This 
chapter comprises a good collection of references, but 
resembles so muoh a series of notes and mathematical 
formule, mgns of & worthy effort to collect as much 
information as practicable into a limited number of 
cages, that the reader is left with the feeling that for 
m effective understanding of the subject he must 
still consult the original papers. The chapter pur- 
sorting to cover the science of furnace construction 
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is mainly devoted to refractory and insulating 
materials. It is so condensed that it serves only to 
give guidance to a very limited series of references. 

The final chapter on scientific method is & valuable 
and suggestive one. 

The paragraphs are numbered in the manner of the 
Cambridge mathematical texts. It is doubtful if the 
average reader takes much notice of the numbering, 
but he will profit from the useful summaries ai the 
ends of the chapters. This may in some degree vom- 
pensate for a somewhat meagre index. The book is 
well produced, the printing clear, and the illustrations 
legible. 


ORNITHOLOGY OF THE 
CHANNEL ISLES 


The Birds of the Channel Islands 

By Roderick Dobson. Pp. xvi+263+25 plates. 
(London and New York: Staples Press, Ltd., 1952.) 
30s. net. 

N the middle of the last century & great change 

began to take place in the use of the land in the 
Channel Islands, owing to the development of early 
fruit &nd vegetable growing for the London market. 
This necessitated the cutting down of orchards to 
make room for glass-houses, the draining of wot 
ground, and clearing of rough areas for early potatoes. 
Unfortunately there is little information es to the 
status of the resident species, or aummer visitors, 
previous to 1866 when Cecil Smith publishod his 
“List of Birds .. . Summer Visit to the Channel 
Islands, exclusive of Jersey”, which was amplified in 
his "Birds of Guernsey" (1879). Some species have 
ceased to breed owing to the increased utilization of 
the land, and others from some unknown cause. 
The ohoughs, for example, were common in Guernsey 
in 1878, in Alderney they ceased to breed in 1876, in 
Jersey in 1880, and in 1920 & pair were seen m 
Guernsey —the last record for the Channel Islands. 
In the British Isles the increase of jackdaws is some- 
times blamed for the decrease of the chough ; but in 
the Channel Islands jackdaws were never very 
abundant and have now decreased, and only a few 
nest in the western half of Jersey. 

It is interesting to note that during the (ierman 
occupation carrion crows, whioh in the breeding 
geagon were formerly confined to the cliffs, began to 
nest in woods and trees inland. This was owing to 
all the farmers’ guns having been confiscated. During 
the same period the Germans felled many of the tall 
trees in the sheltered valleys, with the result that in 
& year or two the undergrowth increased and black- 
oape and garden-warblers began to nest again, which 
they had not done for many years. On the oliffs and 
rocky islands around Guernsey and the other main 
islands, many kinds of sea-birds breed and, during 
the Second World War, an additional species—-the 
g&nnet—esteblished colonies on the rock of Ortac 
and Lee Etacs, off Alderney. 

The information about each species is arranged 
in this book under the four largest islands, and in 
some oases the available information is rather 
meagre ; nevertheless this is & valuable eontribution 
to the ornis of the Channel Islanda, and no doubt 
in a future edition there wil be many additions 
to the list of species, especially among the migrants. 
There are a number of photographs of various birds, 
nests and well-known breeding places. 
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UNIVERSITY BOTANICAL TEACHING AND TRAINING 


Nature of April 28, 1951, the leading article 
raised the importance of university departments 
of biology (both botany and zoology) for the training of 
biol to satisfy the needs of the modern State. 
We then pointed out that among those ise i 
the wide and varied field of applied biology 
was a general conviction that Great Britain and the 
Commonwealth was ing from a dearth of plant 
and animal physiologists. This article inspired Sir 
William Slater to write shortly afterwards (Nature of 
June 2, 1951) to point out that the Agricultural 
Research Council was seriously concerned about the 
shortage of animal and plant physiologiste with an 
adequate knowledge of chemistry and physics and 
of biochemista with biological experience, and to 
emphasize the important efforts which the Council 
was making in this direction. 

This adds point, therefore, to the discussion 
organized by Section K (Botany) of the British 
Association on September 5 at Belfast. The dis- 
cussion is fully reported in the following columns by 
Prof. L. J. Audus. The three main contributors to 
the discussion—Dr. Eric Ashby, Dr. W. B. Turrill 
and Mr. Peter Bell—raised issues of the utmoat 
importance. We felt, however, that this was a very 
mmportant discussion, and that it, like most dis 
cussions in connexion with which no special invitations 
to had been accorded to anyone other than the 

ers of the main papers, might prove to be an 
unbelanced review of authoritative opinion through- 
out the country, in spite of the fact that a number of 
botanists con useful pointe after the papers 
had been read. 

Bo it was decided to approach a number of other 
botanists who either were not present at the dis- 
cussion, or, if they were, did not speak, to contribute 
their views now. Copies of Prof. Audus’s report were 
sent to them and their comments follow the main 


report here. In most Se eee bei 
was B if one of its had spoken at 
the meeti It should be pointed out, 
however, that Prof. Audus himself was invited to 
submit & written comment, emoe, with the aim of 
making his written report as objective as possible, he 
did not speak at the discussion iteelf. A few authorities, 
for specific reasons, preferred not to contribute to 
this discussion. 

Although in most cases the head of the department 
was originally approached, and in some cases it seams 
that he consulted his assistanta, it should not be 
taken for granted that any one contribution is 
the considered opmion of the entire department 
concerned. 

It will be noted, as ono might expect, that the 
opinions expreased indicate that the blem 7 
heterogeneous; for example, the small Reparümén 
has problems which the large department pois io 
have to face. Moreover, individual authorities raise 
special pointe. But a from this, there are several 
general themes which have been brought out, and 
these might with advantage be given careful oon- 
sideration by all university and college departments 
of botany. 


The British Association Discussion 

Tun rapid expansion of botany as & university 
subject in recent years and ita gro importance 
in & world faced with grave S eee has 
recently caused university staffs to reconsider whether 
present degree courses are suited to modern needs. 
A whole morning's seasion in Section K (Botany) of 
the British Association was devoted to ‘“The University 
Septembar a Botanist” at tho Belfast meeting on 
Be 5. 

R. ERIC ASHBY (QUEEN’S UNIVERSITY, 
BELFAST), who opened the discussion, explained 
ind eid pil om fece end Bh 
botanical curriculum, ita factors and the 
case for rts reform. To keep c tha discussion within 
bounds ib was necessary to lmit ite soope to honours 
courses in botany considered solely as a training for 
profeasional botanists (not including school teachers). 

The curriculum should be influenced by: (1) the 
corpus of botanical knowledge and flelds of currant 
research ;: (2) the requirements of employers ; (8) the 
aptitudes of studente. Other ‘illegitimate’ influences, 
for example, the bias of university staff and inertia 
of examiners, would be di ed. 

(1) The corpus of botanical knowledge has 
enormously since 1900. From 1800 until 1910 it was 
sufficient only to know botany in order to understand 
any botanical research paper. From 1040 until 1950 
many papers could not be understood without same 
knowledge of chemistry, mathematics and physics. 
The change was illustrated by & study of examination 
papers over the past fifty years. Thus the examinee 
of 1950 was expected to answer some 95 per cent of 
questions set forty to fifty years ago, whereas an ex- 
aminee of 1900-10 could not have attempted some 40 
races cent of D 1950 ions. By and large, honours 

contain as much comparative 
vase EE dio. as they did in 1910, while etiog, 
much more p iology, ecology and cytology have all 
been in without any lengthening of the 
course. 

At the research-level the classical problems are 
still relevant and no nearer solution than they were 
fifty years ago, and we would do & serious disservice 
to our subject if we discarded those problems or no 
longer taught the raw materials necessary for thinking 
about them. Meanwhile most botany research workers 

flelda where solutions are easier to obtain, as 
is shown by the type of research taken up by British 
postgraduate botany students in 1951 (University 
Grants Committee date), that is, taxonomy 8; 
genetics 30; ecology 16; physiology 22; pathology 
16; myoology 14. Thus content of botany hae 
idein! enlarged, yet the material included fifty 

years ago cannot be entirely discarded. This is the 
dilemma of the botanical curriculum. 

_ (2) Universities are primarily institutions for train- 

ing profeamonal men and women. In 1900 most 
botanists were employed by universities, herbaria and 
botanical gardens. To-day there is & much widew 
range of employers. Apart from the teaching pro 
feasion, the bi employer of botanists is tb: 
Government ( icultural Research Council anc 
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Department of Scientifle and Industrial Research), 
then the Colonial Service and then the universities. 
Demands are for physiologists, biochemists, patho- 
logists, plant breeders and experimental ecologists. 
In 1950 the Ministry of Labour and National Service 
published a pamphlet stating that over the period 
1950-54 the supply of honours botanista was likely 
to be about twice the demand. Although these 
demands were probably underestimated, yet even 
with adjustments the are disturbing. Not- 
withstanding this threatened excees, bodies like the 
Agricultural Research Council and the Colonial Office 
cannot get recruita of the right calibre or training for 
their vacancies [see also Nature, 167, 659 and 908; 
1951]. The majority of honours botanists that apply 
can discuss at length the classical problems of 
morphology but cannot, for example, design the 
simplest fleld experiment in agricultural botany. 
They are therefore of no use to these principal 
employers. 

(3) The aptitudes of botanical students have 
changed in the last fifty years. On the whole, in 1900, 
botanical studente were naturalists. They had, there- 
fore, good visual memories and enjoyed the techniques 
of evaluation as contrasted with measurement. But 
most modern botany students are fundamentally not 
naturalists. By temperament and aptitude they are 
experimentelists. For them fleld-work is difficult, 
and they must learn their plants anew each year. 
They are uninterested in the arguments of classical 
botanists. These two kinds of student are as different 
as chalk is from cheese yet we are forcing them both 
into the same mould. The born taxonomist ploughs his 
way in misery through the tortuous paths of meta- 
boliam. The born physiologist suffers resignedly the 
unoonvinemg argumenta of the morphologists. It is 
our duty to change the curriculum to meet the needs 
of both these types of botanist. 

The conventional adjustment of the curriculum is 
usually to reduce the number of types, to skimp 
reading of classical papers, to out practioels but never 
to leavo even one group out. As & guide in making 
reforms, however, one should take as a model tho 
techniques of the classics curriculum. There seam 
to be two prinorplee involved. The first is to select a 
few authors and to study them exhaustively until 
one lives in the climate of their thought; the second 
is to ensure complete familiarity with comparatively 
few works of genius. The power of classical education 
depends on this second principle. This contrasts 
strongly with the princrples underlying an honours 
course in botany. Here insistence on some contact 
with every aspect of the subject inevitably means 
that only the most superficial consideration can be 
given to any one subject and nothing oan be studied 
exhaustively and really understood. On the experi- 
mental side this is particularly marked, and is 
positively harmful, for it mimsee the main pomt of 
experimental work, that it is not always successful 
end that the experimenter has to repeat and repeat 
antil results are consistent. Furthermore, one can 
graduate well in botany without ever having opened 
& book by Darwin or read a paper by Sachs or F. F. 
Blackman, but not if one has omitted to struggle 
through a soore of books by industrious but negligiblo 
writers just because they contain the moat recent 
information. 

Dr. Ashby next turned to some practical proposals 
Ho first assumed that it is not possible on economic 
srounds to lengthen the honours botany course. This 
neans that something must be omitted. The firat 
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omission should be compulsory zoology. Although it 
might be desirable for school teaching and cortain 
very specialized jobs, the profeasional botanist has 
far more to learn from the chemist, the mathematician 
and the physicist. In the first post-intermediate vear 
let all botanists do the same general course. Tho 
non-experimental botanist, who is easily distingvish- 
able even at this stage, should take in edition 

logy and some zoology, while the experimental 

tanists should take instead chemistry and physics. 
In the second and third post-intermediate years thoy 
should be separated into two streams. The non- 
experimentalists would take anatomy, comparative 
morphology and evolution, taxonomy, floristic plant 
geography, genetics; together with geology, somo 
zoology and some climatology. The experimsntal 
botanist would take anatomy, physiology, experi- 
mental ecology, genetics, plant pathology, myco ogy ; 
together with chemistry, biochemistry, physics 
(properties of matter and some physical techniques), 
elementary mathematics and statistice. This would 
leave tme for work to be done with a precision and 
thoroughness not devoted to it for forty years. It 
would, indeed, turn out botanists who had never ‘done’ 
the vascular oryptog&ms except in an elomentary 
course and others who would not be able to read a 
modern paper on photosynthesis; but it would 
produce & taxonomist who has spent timo on 
peleontology instead of wasting it on fat metabolism 
and & physiologist who knew enough paysical 
chemistry to understand fully modern papers on salt 
&beorption, eto. 

DR. W. B. TURRILL (THE HERBARIUM, 
ROYAL BOTANIC GARDENS, KEW), who fol- 
lowed, conflned his attention to the teaching of 
angiosporm systematics. He was tempted to suggest 
that taxonomy could not be taught. What can be 
done 1s to train the student to teach himself How- 
ever, tho attempta that had been and still were being 
made to do so could be classified under six heads. 

(1) The direct method of selected ‘type’ families, 
which is extremely dull. 

(2) The historical method, which is warteful of 
time as & basis for modern teaching. 

(3) Philosophical method. This could bo properly 
effected only with students already possessing con- 
siderable experiance. 

(4) Phylogenetic method. This is tho easiest 
method to teach; but the dangers aro that specula- 
tions would be taken for established fact. 

(5) Practical. Here there are several different 
approaches ; but in all it is essential that the student 
shall handle material himself and learn to work out 
characters, constancies and correlations from speoi- 
mens and not from lecture notes. Advantages are 
that learning is easy, initiative is at a premium and 
the research habit is devel 

(6) Synthetic method. This is the method for tho 
future whereby all the good points under tho pre- 
ceding flve headings are combined and the bad ones 
are eliminated. How far is this synthesis possible ? 

There are clearly two types of botanist, taxonomist 
and non-taxonomist; but the latter should have o 
sufficiently wide knowledge of taxonomy to be ablo 
properly to appreciate its purpose, methods and 
problems. Taxonomy cannot be learnt by the ‘type’ 
method. Its very essence is the detection of cor- 
relations. Selection of material is essential ; but too 
early specialization must be avoided. Early on, tho 
need for a universally recognised system should be 
simply explained and theories concerning it. briefly 
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outlined. Studente should then be turned loose in the 
fleld with & flore to work out the planta of an area 
for thamselves. Later there should be concentration 
on a few families limited to the local flora: not as 
‘types’ but for the study of character evaluations, 
correlations, variation and reticulation. Then there 
should follow the study of a single genus in detail, 
perhape extended to extra-British species. 

Since the British flora is too limited to furnish a 
full appreciation of variation of structure and 
bebaviour, serious study should eventually be made 
of at least one tropical family. 

Detailed theories of classification should be deferred 
until the student has i sufficient facts to 
appreciate the linkage of practice and theory ; but 

ive generalizations should be introduced 
Fi ee as factual knowledge grows, and to this 
end modern methods snd detail should replace 
historical subjects. An experimental garden is 
essential, since m it students can learn much of fanda- 
mental importance, such as distinctions between 
phenotype and genotype, character plasticity, genetic 
isolation, eto. The study there of species problems 
will lead to integration of orthodox taxonomy not 
only with morphology but also with all that i is latest 
in plant physiology. 

The number of for professional taxonomista 
is limited. Only those students who have a definite 
Hair fór it-should ba encoutegod to take ik mp eae 
o&reer. Cay} ate oa eee 
to give the necessary specialized training. 
university departments of botany should aim ped 
gi their students a sound general training, as 

ee outlined, and leave training to a 
postgraduate apprenticeship period at same centre of 
taxonomic research. 

MR. PETER.BELL (UNIVERSITY COLLEGE, 
LONDON) regretted the omission from Dr. Ashby’s 

per of aspeota of training bearing on the teaching of 
body in schools, since most present-day students 
came up lamentably equipped for a modern ‘course in 
botany. The analysis of subjects chosen for research 
by recent graduates was of no P EE 
discussion, since such choice was dictated i en 
by the availability of money for speoiflo red 

He could not agree with Dr. Ashby that the speciflo 
requirements of government departments for special 
types of botanist should be allowed to influence the 
content of an honours degree course. He did, however, 

with his two principles of teaching, that is, 
doing a few things well and becoming familiar with 
the workings of powerful intellects. This first principle 
was frequently in morphological teaching. 
Tho difficulty of with the second would be to 
decide who were the great minds in the botanical 


world. 
to Dr. Ashby’s concrete suggestions for 
"ug held that students could not be divided 

readily into “naturalists” and “ 

There was a complete dovetailing of both these 
aspects over the whole fleld of botany. Up to 
Sr Goal a Calais: 
and special accessory knowledge for 
ndi research, for example, statistical 
methods, thodi «period chemistry, eto., should be picked 
up when the need arose in postgraduate years. A 
general view of the advances in the whole subject 
waa easential for anyone attempting research in 

botan; 
In ihe informal discussion which followed, most of 
‘the speakers agreed that Dr. Ashby's suggested 
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reform required specialization at much too early a 
stage, before studente could be reasonably expected 
to have decided precisely what aspect of botany they 
wished to follow. 

DR. H. HAMSHAW THOMAS (CAMBRIDGE) 
said that botany. courses could and should provide & 
real intellectual training for'students, by no means all 
of whom were destined to become professional botan- 
ists. This should include the writing of clear and 
intelligent English and an appreciation of the meaning 
and implications of words. He ho that Dr. Ashby'a 
suggestion that we might profitably copy the excellent 
teaching methods of the olaesiciste would be given 
careful attention. 

PROF. JOHN WALTON (UNIVERSITY OF 
GLASGOW) said that the training of research workers 
in & line should be left to the Ph.D. period, 
when they should take courses in those allied subjecta 
that they specially required, for example, bio- 

chemistry, statistics, genetics, eto. 

DR. JOHN RAMSBOTTOM (FORMERLY BRIT- 
ISH MUSEUM (NATURAL HISTORY) ) pointed 
out that botanical courses were designed originally 
for teaching botany as & discipline, almost entirely 
to intending teachers, and were correspondingly 
stereotyped. This kid eiue Bafore 
were taken, however, to it difficult to study 
botany as a whole, an effort should be made to pro- 
duce a móre balanced and realistic syllabus. 

DR. J. L. CROSBY (UNIVERSITY OF DUR- 
HAM) said that the history of botany should be an 
important part of any university course in order to 
understand how ideas have developed and to obtain 
full benefit from the botanical classica. 

DR. J. HESLOP HARRISON (UNIVERSITY 
COLLEGE, LONDON) found it difficult to accept 
Dr. Ashby’s proposition that botanical science 
oould be divided into experimental and non-experi- 
mental. If those botanists who are to tackle the un- 
solved classical problems are to be segregated early 
from the physiologist stream, then this is the way to 
ensure that those problems are never solved. Little 
can now be from purely observational 
methods, and the past forty years have shown us that 
progress with these problems can best be achieved by 
application of i techniques by those 
trained in physiology. Specialisation must therefore 
be deferred at least until the student has gained some 
appreciation of the science as a whole, which is 
usually not until he has graduated after a broad 
general honours course. 

DR. P. F. WAREING OF MAN- 
OHESTER) suggested that ‘botanists’ did not appre- 
ciate the real point at issue. The modern plant 
physiologist requires & knowledge of very advanced 
chemistry and this cannot be ‘picked up’ when 
needed after . Dr. y'a scheme was 
to meet this difficulty, and so far no other practical 
alternative had been 

The student point of view was by MR. J. E. 
DALE (KING'8 COLLEGE, LONDON), who said 
that the good student would plan his own oourse of 
study, irrespective of academic direction. He is the 
person who ultimately decides where &nd when 

tion will start. 

DR. W. MATHIAS (UNIVERSITY OF LIVER- 
mn was sympathetic with the view expreased by 

Hamshaw Thomas that & university ireining 
ioe be’ non-vocational, but' how many present- 
day students are stimulated by considerations other 
than vocational ? 
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pl, Ashby replied to the pointa made during the 
diso ission. He said that the chief objection raised 
against his suggestions was that they involved 
spec tion at too early & stage in the botanical 
e But the honours student is committed to 
specialization in any event; and it was there- 
necessary to weigh its drawbacks against the 
tages of a thorough training. L. J. AUDUB 


i Further Contributions 
»r. L. J. AUDOB, BEDFORD COLLEGH, UNIVARSITY 
LoNDON 
‘The modern profeasional botanist, whatever his 
pe'tticular speoialir&tions,. must posseas & proper 
ap appe reciation of modern concepts on form and function 
plant kingdom. For this he needs, in addition 
m kis pener] botanical trefátng, a thorough grounding 
in chemistry, physics and mathematics and a know- 
lelge of certain aspects of these subjects a deep as 
that possessed by the relevant specialist. In addition, 
thb tal botanist Government or 
C<jloniad Service needs a knowledge of tech- 
ni gues that can be neither quiakly nor &oquired. 
Itis altogether too optimistic to suggest that all this 
ogn be squeezed into a three-year honours course, 
even with the modifloations and omissions proposed. 
| Dr. Ashby. 
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A fourth peade your Gor epadinlivad beating 
it} essential if we are to avoid turning out mere 


"lechnicians' as & result of too early and too narrow 
a specialization. The courses in the three pre-graduate 
need not differ in structure from those at 
t in operation except that physics and 
i of an appropriate type and standard should 
obligate subsidiary subjecta. Specialization in 
y should not be carried quite as far as ib now 
in some honours schools, but extra time should 
devoted to particular associated techniques, for 
ple, statistics, etc. In the postgraduate year the 
i tion could be as extreme as the particular 
of training demand and could terminate in an 
. 480. by examination. The school teacher would, 

1a now, follow the course up to the first-degree stage. 
this would avoid the invidious distinctions, 
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ige has already fallen dangerously low. We must 
urture our prospective teacher on the same inter- 
ing diet as we nurture our proepeotive research 
orkers or we destroy at the source the interest and 
‘enthusiasm of our future professional botanists. 


r. T. A. BENNET-OLARK, F.R.S., Kiwe’s COLLEGE, 
UNIVERSITY OY LONDON 


Ir was evidently 


and the astounding view was 
even expreased that ‘‘physical chemistry, eto., could 
be picked up” after graduation. Incidentally, why 
not pick up extra morphology after, rather than 
before, graduation ? 

All this reads like the most unwelcome proposition 
that pure botany is more desirable academically than 
& broadly based scientific training with appropriate 
chemical, physical and biological disciples. To 
regard this pure botany as lees specialized than Dr. 
Ashby’s experimental oourse is incomprehensible. 

The narrow specialization of the botany of fifty to 
sixty years ago represents & very arbitrary segregation 
of a single Wr eas of natural knowledge ael 
determined by the direction of research in 
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eighteenth and early nineteenth centuries. It is no 
longer a very convenient subdivision, if students are 
to be forced by syllabuses or regulations to remain 
confined it, when current research advance is 
in the so-called borderline sciences. My support for 
reform on lines like those suggested by Dr. Ashby ig 
based on the belief that such reform could permit less 

specialization than frequently oocura now and that 
it iLehould also blur the very arbitrary sharp boundaries 
between the sciences. Different universities would no 
doubt attempt different patterns of reform to permit 
easy integration of the basic sciences. 


Pror. G. E. Briaas, F.R.S., UNIVERSITY or CAM- 
BRIDGE 


The system of training botanista which Dr. Ashby 
criticizes and that which would result if his amend- 
ments were adopted are different from that which has 
developed at Oambridge. As it has been intentionally 

from time to time as the subject haa 
developed, it may be useful to others te describe its 
present state. 

During his first two years & student must read at 
least two other sciences chosen from & wide range, 
incl mathematics, the only restriction being 
that of time-table. For example, he can combine 
chemistry, physics and mathematics with his botany 
or he may read zoology and geology. A common 
combination is botany and xoology with organic 
chemistry and biochemistry, the two latter together 
counting as one subject. In his third year, when he 
reads only botany, he is encouraged to attend lectures 
and practicals in all branches; but the examination 
allows for specialization. 

The bias of the university staff is allowed to have 
an influence. No attempt is made to cover the whole 
fleld of botany, nor do we try to deal with all the 
sub-sections of & section such as plant physiology. 
By dealing with the parts of which he has special 
knowledge, the lecturer hopes to form habits in the 
student which will be generally useful to him at a 
later stage. 

Pror. A. R. OLAPHAM, UNIVERSITY OF SHEFFIELD 

Dr. -Ashby is surely incorrect in saying that “by 
and large, the honours botany curricula contain as 
much comparative morphology, etc., as they did in 
1910”: there are several university departments in 
which only one or two selected ups are treated 
in the old detail, the time so sa boing Maia. 
modern branches of botany, e or non- 

tal. I agree with him peered 


. should not be lengthened; but I agree with Dr. 


Peter Bell and others that there should be no division 
of the undergraduate class into ‘naturaliste’ and 
'experimentalista'. Students cannot be clearly 
divided mto such categories, and they should not be 
obliged to make the implied decision before they take 
their first degree. I have known many whose primary 
interesta were taxonomic or ecological but who were 
either experimentalista by inclination or who at least 
recognized the desirability of a training in experi- 
mental attitudes and techniques. Such men ensure 
that no branch of botany remains non rimental, 
and they contribute in & most valuable way to 
botanical progress. 

It is, moreover, undesirable that there should be 
any leasening of the ortunities for contact between. 
honours students of diverse interests, for this contact 
plays an importent part in undergraduate training. 
The experience of many botanical departments is 
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that it is not difficult, by the careful designing of 
courses and examinations, to continue to give a wide 
botanical training and yet to foster special interests 
to an adequate extent. If these courses remain at 
their present length there is time for narrower 
specialization in postgraduate courses of training in 
research. 


Pror. RONALD GOOD, UNIVARSITY COLLEGE, HULL 

Many will agree with Dr. Ashby’s diagnosis that 
the problem now facing teachers of botany in 
universities is due partly to the growth in content of 
that subject and partly to a tendency for rt to become 
increasingly vocational, though how far the former 
reflects the latter may be more debatable. It is often 
suggested that some reduction of the burden by a 
process of sub-division or dichotomy has become 
inevitable, and it is therefore important to remember 
that there is more than one way in which this might 
be achieved. That most commonly mentioned is by 
division on the basis of subject-matter, which may 
be called the ‘physiology or morphology’ point of 
view, but there is also the possibility of the 
division more clearly one between the academio and 
the technical. 

The real trouble is that at present the fiction that 
the whole subject of botany oan still be taught in & 
single manner for all purposes results in too frequent 
failure to do the thing which matters most, namely, 
to provide, in Dr. Hamshaw Thomas’s phrase, “a 
real intellectual for students”. Might 
not the inevitable dichotomy be better made between 
students rather than between parts of their subject, 
so that the training of those with greater natural 
scientific aptitude might be different from, and 
perhaps more academic than, that given to those 
whose gifta lie more in the application of knowledge ? 
If this is indeed the direction in which & solution of 
the problem is to be found, however, then one cannot 
but wonder how long a design of higher education 
which contains only one pattern of university 
institution and but & single system of degrees will 
continue to be entirely sufficient. 


Pror. F. d. Grecory, F.R.S., IMPERLL OOLLEGH 
or BarawcH AND TEOHNOLOGY, LONDON 

In recent years botany has developed rapidly as 
an applied science: in (a) pathology, (b) plant 
breeding, (0) agronomy or crop physiology. Mean- 
while botany remains as before & pure science 

anatomy, morphology, systematy and 

hysiology. The curriculum should be adjusted to 

both these needs. It will inevitably be influenced by 
the interesta and capabilities of the staff. 

Dr. Ashby’s suggestions for the reform of the 
curriculum seem acceptable and indeed are urgent. 
There are two types of botanical studente, and after 
the preliminary post-intermediate first year both 
types should be catered for by a bifurcation in the 
direction Ashby has indicated. 

Perhaps one should go even further in the interests 
of applied botany, and after the second post-inter- 
mediate year separate those who inclme towards 
mycology and plant pathology from those whose 
interesta are physiology and microbiology. In the 
third post-intermediate year the physiologists should 
spend a considerable part of their time in the study 
of advanced o o chemistry, enzymology, bio- 
chemistry end physical chemistry. 

Mi mau be naay eventually to separate off 
physiology completely aa an independent discipline. 
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Such & reform would entail & much closer liaison 
between the teaching departments in the physical 
and biological sciences and would necessitate an 
inorease in the staffa of the physics, chemistry and 
biological departments. 


Pror. F.M. Harszs, Quzg& Many COLLEGE, LONDON 

It is agreed that the curriculum for different types 
of student should be even markedly different and 
that the differant types of student can be recognized 
by their preferences and aptitudes at an early stage. 
At the same time, the first essential is to provide 
opportunity for studying the subject so far as possible 
as & coherent whole. "£n doing 80, moreover, some 
preferences change and further aptitudes develop. 
The now patent dependance of, for examples, taxonomy 
on cytogenetics, of cytogenetics on biochemistry, of 
anatomical structure, life-histories and ecology on 
physiological principles and so forth, emphasizes the 
artificiality of segregating different aspecte of the 
subject or divorcing any from the reat. 

The principles of the different disciplines should be 
taught aide by side for as long as the corpus of 
knowledge allows and segregated only to the minimum 
dictated by teaching conveniences. The University of 
London regulations already allow & choice of ancillary 
subjecta to be followed prior to the attainment of 
the standard of the General , these being 
optional and suited to the student’s aptitude and 
outlook; they also allow a considerable degree of 
specialization in the final p year, in which 
the born taxonomist need not be tortured by any 
further physiology, or physiologist by further morpho- 
logy. Further specialization, or at an earlier stage, is 
not necessary at all events yet, and though deplorable 
enough on the grounds indicated above, would be 
even more so to those who still look to & university 
course for educational or cultural as well as vocational 


development. 
Pror. T. M. Harris, F.R.8., UNivarsiry or READING 

Dr. Ashby deals mainly with the honours course 
with supporting subsidiary subjects ; but my direct 
experience has been with the systems of Cambridge 
and Reading, where a student reads three equal 
Bubjeóte, takes a degree examination and then 
possibly a final year on botany alone. However, his 
remarks apply here also, and I am sure the course is 
apt to be overloaded. 

It is difficult to lighten the B.Bo. General all round 
without skimping practical work and reading; it 
seerns that some neglect is better. I think this can 
be left to the student by giving him more choice in 
examination so that he can safely drop certain 
fractions of the course. This him revision and 
reading ; but I would make him do nearly all the 
class work so that he knows what he is doing. 

The B.8o. Special course at Reading ia a graduate 
course for a very few selected students, and as they 
are allowed to do pretty well what they want, its 
faults are outside the scope of Dr. Ashby’s remarks. 

Finally, may I plead for more liberty of choice for 
the student ? I believe that in the years I have sean, 
planning has narrowed the fleld of liberty even in 
university education, and almost entirely to the 
detriment of the best students. 


Pror. C. T. Ixaorp, BIREBEOK OOLLEGE, UNIVERSITY 
or LONDON 
Universities are not concerned with turning out 
graduates in botany tailor-made for applied research. 
Those employing botanista should be prepared to 
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select graduates of the right calibre. Their training 
in the advanced teahniques necessary for the 
particular job should come later. 

Sme measure of specialization for the student in 
his Anal year (not earlier) is desirable and n 
because of the huge body of botanical knowledge. In 
moet universities this 18 already normal practice. 
Further, all students should have the intellectual 
sat afaction of pursuing a small problem in some 
branch of botany at leisure. This is achieved in many 
departments by honours students undertaking a 
‘spacial study’ or ‘minor thesis’ in the final year or 
in we receding vacation. 

ivision of students into experimentalista and 
no P eee is highly undesirable. The 
merphologist, taxonomist, mycologist, geneticist and 
ec logist, no leas than the plant physiologist, must 
ncw make the imental approach to problems. 
The so-called ‘classical problems of morphology" 
ocnaisting in the main of theories, which cannot be 
teated by experiment, concerning the phylogeny of 
organs and of larger systematic groups, no longer 
ocmmand the attention of many academic botanists. 

During their course honours students should have 
an opportunity of seeing the work of research stations 
aid of the national museums. Students thinking of 
government employment as botanists should, where 
poesible, undertake vacation work at some research 
1iBtitute or at & national taxonomic centre. This is 
becoming increasingly common. 


Dr. W. O. James, F.R.S., UurvgRBITY oF OXFORD 


It is difficult to comment constructively on Dr. 
ishby’s suggestions on account of their point of 
leparture. Honours courses in botany should not be 
zased on his explicit assumptions that the ‘bias’ of 
the available staff may be di ed, and that the 
courses are & training only for professional botanists. 
Botany has a much wider value in higher education 
then self-propagation. 

We should not, I think, allow ourselves to be brow- 
beaten by a term, even of 80 impeccable an appearance 
as over-specialization. Botany students are of many 
kinds, not of two only, and a degree of specialization 
that might poison one may be meat to another. 
Nothing has impressed me more than the trans- 
formation that comes over many students when they 
pass from the classwork stage to the specialist. The 
real objection to Dr. Ashby’s dichotomy is that it is 
likely to prove rmpractioable and seems undesirable. 
Observation and experiment are still the ‘Siamese 
twins’ of botany, and the attempt to dissect them 
would prove dangerous to the more experimental 
tide and perhaps fatal to the other; much of modern 
laxonomy and morphology is labelled experimental. 
Neither doea it appear probable that the training 
proposed for experimentaliste would enable more than 
& few to read many modern papers on photosynthesis. 
Where two sciences converge, the future lies with 
those who are ing to co-operate on & basis of 
knowledge of their own disciplme with respect and 
aympathy for the other. The biologist for the team 
will be more useful if he is widely trained in ae 
than if he is given & second-rate knowledge of 
chemistry and physics. 

In a three-year honours course, the first year 
should be non-specialized in the sense that it 
over the whole subject. Since studente hate the 
apparent repetitions of a concentric system, it should 
not be & prospectus to be filled out later, but & 
leflnitive treatment of topics chosen for their relative 
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ease of absorption. There should also be courses in 
methodology with round-the-bench discussion. Col- 
lateral reading should be judiciously selected, but 
could not, I am afraid, lean very heavily on the 
original publications of the great botanists. Unfor- 
tunately, the great botanists have not been great 
writers, and botany has yet to produce its D’Arcy 
Thompson. 

The two subsequent years should continue with the 
same collateral plan, the major divisions of botany 
being built up side-by-side. By the end of the first 
year moet studenta have discovered their preferences 
and should be allowed to specialize by & moderate 
discard of topics. In smaller d ents this will 
inevitably be done for them by the ‘bias’ of the 
available staff. On no account should ‘dead’ lecturing 
on mugged-up material be tolerated in honours 
courses. If there is to be a Part I examination, it 
should come at the end of the second year. This 
plan I believe to be both more realist and more 
desirable than a naturalist-from-experimentalist 
split of the subject. 


Pror. F. W. Janz, Rovat HornrLowavy CornmaE, 
UNIVERSITY OF LONDON 


That the honours student is committed to early 
specialization is incontestable; how early, it w 
difficult to decide. Modern botany shows a trend 
toward convergence of ita several branches, researches 
in cytotaxonomy, expermental morphology or bio- 
chemical mutanta, for example, indicating an in- 
creasing synthesis of the various aspects of the 
subject. Precocious specialization would handicap 
the student in appreciating this modern approach, 
and he would be leas likely to contribute to its 

rogreas later. Moreover, in a science which is 
boom increasingly experimental, any attempt to 
segregate students into experimentalists and non- 
experimentalista seems neither practicable nor desir- 
able. The best initial equipment for any botanist is 
surely some understanding of living planta, & recog- 
nition that they have form as well as function, an 
environment as well as a history. Early specialization 
would not foster this understanding. 

If the supply of botanista greatly exceeds the 
demand, many graduates, despite specialization, are 
likely to become school teachers, concerned with 
teaching elementary botany, training in which has 
now been relegated from the universities to ihe 
schools. Here, surely, specialization would even prove 
& liability. 

While the vocational aspect of a university courso 
inevitably bulkse large, it should not obscure the need 
for & purely intellectual training or discipline. I like 
the individualistic outlook of Mr. J. E. Dale: it 
implies, and I believe truly, that the worth-while 
student will follow his own bent and achieve succoss, 
in spite of, rather than because of, what hia tutors 
may do to guide him. 

Pror. IRENE Manton, UNIVERSITY OF LEEDS 

In my view the only effective way of increasing 
the quality of the scientific training of botanists 
without imposing too early specialization, which 
would defeat its own ends by unbalancing the 
teaching in schools, is to make availablo such 
resources as are most strongly represente in our 
best departments to a greater range of students than 
is now the oase. This could, I think, be done most 
effectively by offering a limrted number of post- 
graduate courses of full-time study of perhaps a year’s 
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duration, leading to & special qualiflpetion such as 
the M.8o. by examination, in certain special flelds 
with technical requirements, for example, 
advanced plant physiology, cytogenetice or bio- 
physics, taxonomy and/or eu, to name a few 
at random, on the lines initiated by the 
University of Nottingham in its Dgriduste course 
in mycology, and by the Univermty of Sheffield in its 
similar treatment of biochemistry. Such courses would 
precede and be the basis for the narrower and in many 
ways very different training in research on a specific 
problem which our present Ph.D. studente receive. 
n ee would impose a heavy strain on 
i them and might perhapa in 
Ae eie le d in &lternate years or be shared 
in some way between several strong departments. 
Use could also appropriately be made of depart- 
ments in the Commonwealth since, for example, the 
University of Malaya might be better placed to offer 
an intensive uate training in angiosperm 
taxonomy than & British department. Oo-operation 
and some co-ordination between universities would 
be essential to ent overlapping. Some adjust- 
ment of uate fmancing of students would be 
needed, and in some universities it may be necessary 
to overcome prejudice against the use of higher 
degrees for such purposes. If these diffculties could 
be overcome, the technical qualifications of our beet 
students for careers other than school teaching would 
be greatly enhanced without disturbance to existing 
undergraduate curriculs. 


Pror. J. R. MATTHEWS AND P. J. FAULKS, UNIVERSITY 

OF ÁBERDEHN 

The steadily increasing content of botanical science 
suggests the need for & revision of the teaching 
curriculum, and Dr. Ashby’s proposed modifications 
are & possible solution of a real difficulty. While too 
early specialization in undergraduate traming is to 
be deprecated, provision should be made in the final 
year (fourth year in Aberdeen) for & student to receive 

training m a selected branch of the subject. 

depends partly upon the student’s real interests 

and aptitudes (which the good student seeking to 

become a professional botanist will have discovered 

for himself) and partly upon his proficiency in 
ancillary subjects. ' 

A fair- measure of specialization in the final year 
will at least enable the student to begin the process 
of fitting himself for his future career; for no under- 
graduate course of normal duration can expect to 
complete the task. Special training, however, is 
valuable only in so far as it is based upon & sound 
foundation of botanical knowledge which must be 
laid in the first three years. All students should 
receive a general training in morphology and physio- 
logy, and time can be saved for certain ‘modern 
. essentials’ if classical theories are not elaborated in 
the early years. They should also derive from abun- 
dant practical illustration, rather than from formal 
od a knowledge of taxonomy, while & ‘modern 
essential’ for all studente is an introduction to the 
design and analysis of i . The vocational 
aspect frequently influences the student’s final choice 
of ‘specialiam’, and it should be recognized that not 
Cake ECKE 
of the subject. 


Pror. R. O. MoLzAN, UnrvznsrrY COLLEGA, CARDIYF 


Dr. Ashby’s Te APE E oT 
that has been steadily growing in the minds of 
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teachers in recent years: how to make terms with 
the future. The problem oan only get worse, and a 
solution must be found. To continue giving all 
students a sketch of everything, old and new, is 
entertaining and may broaden their minds, but it is 
not the way to train professional botamsts. Sub- 
sequent speakers did not all appreciate Dr. Ashby's 
limitation of his argument to that aspect. 

-There are two ways to meet the situation. One is 
that of the mathematicians, to conflne undergraduate 
courses to the classical aspecta of the subject and 
leave exploration of the frontiers until the post- 
graduate period. Unfortunately, our frontiers are 
too close to us to be ignored, and the alternative 
obliges us to contemplate some such dichotomies of 
study as Dr. . A oenahzation of 
interesta will be foroed-upon the botanist as Boon as 
he begins profeasional life: why not recognize this 
situation and prepare him for it by better (which 
means wider) training along the lines of his aptitudes. 
This is where the bias of staffs comes in—not always 
illegitmmately, I beg to think. I am not impressed 
by the argument thas one cannot distinguish 
between observational and experimental aptitudes 
during a student's training. Nearly forty years of 
university teaching has led me to the contrary 
opinion. 

A broad preliminary course 18 certainly essential ; 
but those who shake their educational heads over 
subsequent specialization are ignoring the immense 
capacity for self-teaching possessed by the good 
mind. It is quite possible for a physiologist to 
develop an intimate knowledge of the oe 
for example, on no more than an elementary basis 
and we could all multiply instances of men who have 
successfully combined specialization with broad and 
varied interesta of their own choosing. To broaden 
his outlook is a man’s own task; what he ia taught 
is, happily, not the decisive factor. 


Pror. P. W. RiOHARDB, Universiry COLLEGN or 
Nosta WALH8, BANGOR 


Togo pO TRN. M what Dr. Ashby has said 
that I hesitate to range myself among his oritios. 
The ‘dilemma of the curriculum’ faces every teacher 
of a rapidly growing science such as botany; but I 
think Dr. Ashby’s solution is based on a dangerous 
over-simplification of the real situation. As Mr. Bell 
seid, students do not fall into two classes only—the 
‘experimentalista’ interested in applying physica and 
chemistry to plante, and the ‘naturalista’. Both the 
needs and the aptitudes of studenta are more varied 
than that, and if we forget this and plan the botanical 
curriculum as Dr. Ashby proposes, we ahall provide 
badly for many who do not belong exclusively to 
either class, such as geneticista, ecologista and plant 
pathologists. The ecologist, for example, needs 
traming in plant physiology (exoept perhaps for its 
more ‘biochemical’ aspects) aa much as in systematios ; 
but how would he fit into Dr. Ashby’s ‘dichotomous’ 
curriculum ? My own solution would be to divide the 
subject not into two, but into seven or eight, branches 
and allow the student to specialize in a reasonable 
number of these. 

Apart from objections in principle, I foresee great 
difficulties in applymg Dr. Ashby’s suggestion, except 
in & very large and well-staffed department. In one 
such as my own without a large staff, and in which 
fu$ure professional botaniste form only & small 
minority of the studenta, theese diffleultiee would 
probably be insuperable. 
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Pror. M. Skene, UNIVERSITY OF BRISTOL 


Dr. Ashby’s acute analysis is very weloome. The 
problems arising from the increasing amount and 
range of knowledge are felt by all botanists. There 
may be lees agreement on the solution suggested ; 
indeod, it may be that no uniform plan is desirable. 

In undergraduate work we should educate botanists 
and not train them for particular botanical jobe. All 
undergraduates should have the same general 
education. The morphologically minded should gain 
good experience in experimental work; the physio- 
logist should know how to handle & variety of planta. 
Natural bias in ability and interest can be allowed 
for in the setting of the examination pepers. 

Botany is the meeting-ground of many sciences, 
and the advantage of this in & liberal education 
should not be lost: nor is the dichotomy so sharp 
as Dr. Ashby suggests. The plant pathologist is a 
good example of & specialist who must be competent 
in both flelds. 

The exhaustive study of & few types is valuable in 
giving depth; but the method should be judiciously 
tempered by opportunities for getting to know a 
large variety of material. Diversity of creatures is 
the essence of living Nature, and, to many, the spice 
of biological study. 

The employers of botanists should not expect the 
new graduate to be ready trained for & special job. 
The necessity for this training remains. It would 
best: be met by postgraduate diploma courses of about 
one year’s duration. Such courses might well be 
shared out between the universities. For very many 
graduates they would be more useful than the years 
spent in research leading to a higher degree. 

Pror. M. THomas, F.R.S., Kiwe’s COLLEGE, NEW- 

CASTLE UPON TYNE 

The few words available may be used most 
economically to state present practice at King’s 
College, Newcastle upon Tyne, in framing “honours 
courses in botany considered solely as a training for 
profossional botanists (not including school teachers)”. 
to which Dr. E. Ashby: limited the scope of his 
addreas. We have been experimenting for a number 
of years, and realize that there is much scope for 
further experiment. 

At present we require all honours students to study 
all post-intermediate courses given over two com- 
plete sessions in the Department of Botany. They 
all thus cover the ground for the final pess (general) 
examination. In ther third and final year each 
honours student is informed that about two-thirds 
of the course is the maximum he can be expected to 
cover. Experience has shown that the combination 
of interests varies with the student. The special 
study of taxonomy haa been combined with that of 
molecular events. 

Our view is that the problem of each honours 
student requires individual consideration, which is 
extended to the selection of auxiliary subjecta. We 
consider that some knowledge of chemistry is desirable 
for all; but chemistry is not & compulsory subject. 
Intending physiologists often extend their chemical 
studies over two years. As regards our other special- 
izations, zoology has been the most favoured subject 
for two years of study by intending cytogeneticists 
and fleld ecologists. Bacteriology has been studied 
with much profit by students now carrying out 
graduate research in myoology. Students having the 
necessary mathematical ability have been encouraged 
to study physics above an elementary level. 
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More than ten years ago two studente of special 
honours quality graduated in what might be regarded 
as a joint honours school in physics and botany, and 
another student in chemistry and botany. Unfor- 
tunately these combinations of subjects have not 
been taken in recent years. A case could be made 
for such schools rather than special honours in 
botany for certain picked students competent to 
study physical as well as biological science to a high 
level. 


Pror. T. G. TUTIN, UNIVERSITY COLLEGE, LEIOESTER 


I cannot al er agree with Dr. Ashby that the 
golution of our di ties lies in earlier specialization. 
Taxonomists and morphologista are at last applying 
experimental methods to their studies, and some 
knowledge of mathematics, physics, chemistry and 
plant physiology 13 easential if they are to make 
real progress. 

It is of particular importance in this connexion 
that the chemistry which botanists learn should include 
more physical and organic chemistry and less about 
the lead-chamber process. 

For & sound training in botany & four-year courso 
seems desirable to-day, 1f financial considerations will 
permit it; the first two years can then be spent on 
& general course in three subjecta, chosen in accord- 
ance with the special interests of the student, the 
next year on & wide botanical course and the final 
year in specializing in & particular part of the subject. 
Recent experience here has clearly demonstrated the 
great value to the student of being able to spend four 
years over the degree course. The acceptanco by 
many universities of the General Certificate of 
Education at Advanced Level as & substitute for 
Intermediate greatly increases the desirability of a 
four-year degree course, since students often arrivo 
at the university with little real foundation for 
their subsequent studies. 

A leas satisfactory, though perhaps more practicable. 
alternative might be to retain the three-year course 
with & lees detailed treatment of the groups of 
cryptogams in the first two years and then to allow 
considerable specialization in the final year. 

Finally, would it be unkind to suggest that tho 
pure “naturalists” with no aptitude for experiment 
or interest in physioal sciences should be encouraged 
to take an arts degree and pursue botany ns a 
hobby ? 


Pror. D. H. VALENTINE, DURHAM COLLEGES IN THE 
UNIVERSITY OF DURHAM 


I am in general agreement with Dr. Ashby's 
proposals; but I would suggest some modifications. 
First, I do not think an honours student should 
choose his subject until, at earliest, the end of hi4 
first year at the university ; it is not uncommon for 
& student to change his mind about his subject, and 
I think it is well that he should be able to do so. 
Secondly, I think that it is most undesirable to widen 
the division between botany and zoology, as Dr. 
Ashby seems to suggest. On the contrary, I think 
the subjecta should, so far as poasible, be brought 
closer together. Thus, I should like to make it 
possible for students who have had a good intro- 
ductory training in both disciplines to specialize in 
their final year in, say, evolutionary studies, or 
animal and plant ecology, or cell physiology ; the 
courses would be provided jointly by both botany 
and zoology departments, with assistance from other 
departments where ıt was required. 
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I strongly support Dr. Heslop Harrison. There is 
room for & continuous spectrum of botanists, ranging 
from the pure morphologist to the biochemist, and it 
is the traditional task of any one of these to bring 
his chosen problem one stage nearer to the realm of 
the chemist. The rigid segregation of students into 
two groups, whatever ita organizational advantages, 
might easily result in morphologiste who are not 
interested in the physiological problems underlying 
their study, and in physiologists who are largely 
unaware of the vast flelds of experimental denied 
awaiting investigation. If a student 
to specialize early, encourage him; fea oe at al 
costa attempt to retain the poæibility of training 
good general botanists, however difficult this may be. 


OBJECTIVITY OF COLOUR 
PREFERENCES 


By Da. G. W. GRANGER 


Psychology Dept., Institute of Pzychiatry, Maudsley 
ospital, London, S.E.5 


T has long been supposed that colour preferences 
are entirely a matter of personal taste, depending 

on individual associations and other subjective 
factors, and the resulta of numerous experimental 
studies have seemed to support this view. Thus, 
Chandler! in his survey of research on colour prefer- 
enoea remarks that the results of these experiments 
are “chaotic” ; the most careful and thorough work 
of such acknowledged suthorities as von Allesch? 
serves only to emphasize the fact that observers 
disagree sharply as to the relative preferential value 
of aingle colours and colour combinations. 

This apparent lack of agreement has led those 
peychophysicista and sensory psychologista who have 
explored in detail the ‘objective’ stimulus 
dimensions of colour to dismiss the eethetio, affective 
or preferential values of colours as purely subjective 

-and outaide the scope of present-day scientific 
analysis. For quite different reasons, sstheticians 
and psychologists of Gestalt persuasion have declared 
the whole realm of colour mathetica to be beyond 
analysis by the ordinary atomistic and dimensional 
methods of science. Such writers argue that this 
fleld is characterized by ‘emergent properties” which 
cannot be accounted for in terms of parte and 
relations between perte as Spearman’ and other 
elementalista have claimed; at every turn the 
investigator is confronted by Gestalt or whole 
qualities that defy analysis. 

Recent experiments by the author suggest that 
neither of these two extrame views, the subjective 
nor the Gestalt, is justified; indeed, the evidence 
seems overwhelmingly in favour of objective and 
fairly atomistic hypotheses. As detailed accounts of 
the individual experimenta on which thie evidence is 
based will be published elsewhere, only a general 
summary will be presented m this paper. 

In the first experiment, sixty sete of standard 
Munsell colours were selected to represent the entire 
colour solid along ita three p dimensions : 
hue, lightness and saturation. Wi each set the 
colours were ranged in order of eo by fifty 


> Substanos of a looture to the Colour Group of the Physkal Society 
delivered on February 1 
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subjects (twenty-five men and twenty-five women) of 
normal colour vision, as tested by the Ishihara’, 
Rabkin’, and Farnsworth-Munsell* tests. lumina- 
tion at 6,500? K. was provided by a specially calibrated 
tungsten lamp in conjunction with & Macbeth day- 
light filter, and the colours were viewed against a 
neutral grey background of Munsell value 5. When 
subjects’ rankings were summed for each set and the 
amount of t calculated in terms of Kendall'a" 
coefficient of concordance (W), it was found that the 
regultig coefficiente reached signifloance at the 
P < 0.01 level, indicating quite clearly that the 
subjecta were not independent in their preferences ; 
on the contrary, they showed & remarkable degree of 
concordance, the average value of W being about 
0-3. Further, it appeared that the general order of 
preference for any one attribute of colour (which 
remained invariant at different levels of the colour 
solid) was dependent on stimulus properties in the 
following way: hues of shorter wave-length tended 
to be preferred to those of longer wave-length, the 
more saturated colours were preferred to the leas 
saturated, and colours which contrasted least in 
lightness with the background were ranked higher 
than colours showing maximum contrast. - 
clusions were necessarily tentative, owing to the 
small number of items involved in the general order 
of preference. Contrary to some earlier claims, no 
marked differences were found between the preferences 
of men and women. 

A second experiment was undertaken in which 
preference judgments were obtained from twenty 
subjects for four seta of colour combinations. Three 
of the sete represented variation along each of the 
principal dimensions of colour, while the fourth oon- 
tained fully saturated hues which had been used in 
a ee experiment by Clarkson, Davies and 
Vi Preference judgments for the hue, 
lightoees and saturation testa were obtained against 
a background of neutral grey, while preferences for 
the combinations of y saturated hues were 
obtained against & black background to facilitate 
comparison with the previous research m which this 
type or und had been used. Data for all four teste 

as in the first experiment on single 
e under an approximation to C.I.E.’ iluminant 
O. When subjecte’ erences were analysed, ib was 
found onoe again t & large measure of general 
agreement existed for all four typea of colour com- 
bimation used in the experiment, and, as before, the 
general order of preference seemed to be dependent 
on objeotive stimulus properties : thus, preference 
tended to increase with increaamg hue distance 
between the component colours making up the 
combinations, to decrease. with moreasing lightness, 
and to decrease with increasing saturation. This 
dependence was moet stmking m the case of hue 
combinations, where there was an almost perfecia 
positive correlation between preference judgment 
and the size of hue interval between the components 
Particularly encouraging was the mdependent con 
firmation of results obtained earlier by Clarkson 
Davies and Vickerstaff. From data kindly supplie 
by Dr. T. Vickerstaff, it was possible to calculat 
correlations between preference judgments and hu: 
interval, and when this was done, the resulting 
coefficients exceeded 0-95—somewhat larger tham 
thoee I have obtained for combinations of full 
saturated hues. 

MH that preferences for combinations of hue 
could be accounted for almost entirely in terms ¢ 
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the interval between the component oolours in the 
caso where one component remained constent for & 
given serios, it was decided to consider the more 
general case in which not only the interval or relation 
between the components varied from one combination 
to another, as in the second experiment, but also in 
which the component colours were both allowed to 
vary throughout & given series. Could preference be 
accounted for at this more complex level ? Moon and 
Spencer!*, two recent theoretical writers on colour 
harmony, have claimed that such prediction is 
possible and, on the basia of certain assumptions 
concerning the various classes mto which harmonies 
can be divided and Birkhoff'a! work on ‘ssthetic 
measure’, they have developed an ‘ssthetic formula’ 
for colour combinations. Unfortunately, this formula, 
like ita earlier counterpart for polygonal figures, leans 
too heavily on deductive procedures which fail to 
take into account resulta of empirical research in 
«athetios: in consequence, when submitted to 
experimental test, ita predictive value proved to be 
nogligible. However, a simpler formula, derived not 
from assumed higher principles but from the resulta 
of previous expermmental work on ‘hedonic summation’ 
and colour harmony, was found to account for the 
major pert of the variance (70 per cant) without 
taking into account the lack of perfect reliability in 
the subjects’ preference judgments. This formula, 
conceived along frankly atomistic lines, depended 
upon two seta of factors: (1) preferance for the 
component colours, plus (2) a relational term con- 
cerning the combination as such; in Spearman’s 
words, upon ‘fundamenta’ and the ‘relation’ between 
them. 

Further evidence of the objectivity of oolour 
preferences was found in experiments on the influence 
of background and area. It will be ramembered that 
the experiment on the general order of preference for 
single colours was carried out under one background 
condition, namely, & neutral grey of Munsell value 5. 
But it cannot be assumed without proof that a general 
order of preference occurring under one condition of 
background will remain invariant under other con- 
ditions. Observation suggested that the order would 
remain relatively constant only when the general 
eolour-ground relationship was unchanged. Experi- 
mental tests of this hypothesis were made using 
several different achromatic and chromatic back- 
grounds and, in general, the evidence tended to 
support it. Further, ıb was possible not only to 
predict when a significant change in preference would 
occur, but algo, to some extent, the direction it would 
tako, on the bams of results obtained earlier in the 
isl acia on preferences for single colours and 
colour harmony. As before, there was & substantial 
measure of agreement between subjecte’ preferences. 

The influence of area was studied m relation to 
colour harmony. The importance of this factor is 
generally recognized both by  swstheticians and 
praetiamg artists, who often claim that ‘. .. the 
choice of quantity is more important than the choice 
of eolour"!*, From the practice of artists, an empirical 
rule’ has developed concerning the proper balance of 
areas in a colour design: the accepted principle is 
that a large area of colour at a low degree of saturation 
wil balance a emell area of highly saturated colour; 
the prinoiple ia sometimes extended to lightness— 
balancing of the darks against the lights. When 
stated in quantitative terms, this principle is of 
particular interest to experimental esthetios, and my 
experiments were designed to test the predictive 
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valuo of two ‘formule’ that have beon proposed. ‘Thu 
first formula was developed by A. H. Munsoll?, 
founder of the Munsell colour system, who stated his 
‘rule’ for area balance in the following way: ©“... the 
stronger the color . . . the smaller must be ita area ; 
while the larger the area, tho grayer the Chroma. 
Thus R 7/6 balances R 3/3 in ihe proportion of nine 
parts of the lighter red to forty-two parts of the 
darker red. In other words, theso symbols will 
balance colors inversely as tho produot of thoir 
factors’. The second formula, proposed by Moon 
and Spencer“, is rather more elaborate; these 
authora claim that & pleasing balance is obtuined 
when the product of each area and ite distance from 
the ‘adaptation point’ in colour-space is the same. 
The colour-apace to which they refer ia a metric- 
space, developed by making a mathematical tians- 
formation of the C.I.E. colour-apaoe. 

In order to test these two hypotheses, pairs of 
Munsell colours were presented to a group of subjecta, 
who were asked to adjust the areas of tho two colours 
in each to give the most pleasing balance. 
Results showed, first, a large amount of concordance 
between subjects’ preferences and, secondly, the 
superiority of Alunsell’s empirical ‘rule’ over Moon 
and Spencer’s formula: whereas Munsell'a formule 
accounted for about 40 per cent of the total variance, 
Moon and Spencer’s gave very small and insignificant 
correlations between observed and predicted pret- 
erences, 

Finally, an attempt was made to link results of 
some of the experiments on colour appreciation with 
preferences for more complex visual material. ‘I'he 
method adopted was first to derive ‘scores’ for 
subjects who had taken part in the experiments on 
preferences for e colours and colour harmony by 
correlating individual preferences with tho gencral 
order of preference (a procedure for which justification 
has previously been given by Eysenck!* and other 
investigators of general ssthetio appreciation), and 
then correlating these scores with scores on the 
Maitland Graves teet of design judgment*, which 
involves the ranking of black-and-white designs. 
Both correlations, between preferences for singlo 
colours and design judgment, and between prcefor- 
ences for colour combinations and design judgment, 
were significant and fairly high, being 0:60 and 0-73, 
respectively. Although based on a small number of 
cases, these positive correlations suggost that prefer- 
ences for elementary colour stimuli may be dependent 
on an ssthetic factor of a fairly comprehensive kind ; 
they also do something to counter tho assertion, often 
made by theoretical msthotioians, that tho experi- 
mental sesthetics of simple sensory stimuli hus no 
bearing on tho problem of mathetic appreciation, 
especially as the design judgment test uyorl in this 
experiment has been shown to have & considerable 
degree of validity when measured against accoptalle 
external criteria. 

The main conclusion which seems to follow fiom 
the results of these expermnonts is that colour 
preferences are objective in the sense that (a) they 
are to & considerable extent independent of pcraonal 
taste, and (b) are dependent to some degree on 
inherent stimulus properties; there is no exper- 
mental justification for an extreme subjectivist point 
of view in this fleld. This suggests that preferences 
rest on & firm biological foundation 1n the perceptual 
equipment of the individual, and such an inter- 
pretation gains support from the re-analyses made 
first by Eysenck!"" and lator by me (using different 
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statistical techniques) of data on the colour prefer- 
ences of subjeota from widely different backgrounds 
and even from different culture patterns: the 
evidence everywhere indicates a substantial measure 
of agreement. Results show quite convincingly that 
the conclusions reached by von Allesch, Chandler and 
others, and referred to earlier in this paper, were not 
warranted by their own data; they were arrived at 
on the basis of inadequate statistical procedures. 
Finally, there seams to be no justification for an 
extreme Gestalé point of view in this fleld, for prefer- 
ences can be accounted for in terms of quite atomistic 
concepte of relations and fundaments, and knowledge 
derived from elementary oolour stimuli can be applied 
to preferences for material of a more complex nature. 
The value of this demonstration may extend beyond 
the realm of i tel eethetios to other parte of 
the peychological fleld in which problems of organ- 
ization are encountered ; thus, the relevance of these 
studies to the problem of personality organization 
has already been considered by Eysenck in & recent 

lication dealing with ‘The Scientific Study of 

ergonality''!*, 
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Dr. W. T. Calman, C.B., F.R.S. 


WinLIAM Tuomas CALMAN, who died suddenly on 
September 20 in his eighty-flrst year, was a great 
zoologist. A distinguished pupil of the late Sir D'Arcy 
Thompeon, he was well known as the leading British 
carcinologist of our time, author of the volume on 
“Orustaces”’ in Lankester’s “A Treatise on Zoology” 
(1909) and of “The Life of Crusteoee" (1911). 

Born at Dundee in 1871, Calman was educated at 
the High School and, after à spell as clerk in an 
insurance office, at University College, Dundee 
(later to become one of the constituent colleges of 
the University of Bt. Andrews). On obtainng his 
B.8o. in 1895 he was appointed assistant lecturer and 
demonstrator in zoology, & post which he held until 
1908, taking his doctorate in 1900. There he i 
valuable teaching experience and a sound knowledge 
of zoology which many learned to appreciate in later 


years. 
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When he joined the staff of the British Museum 
(Natural History) in 1904, he was placed in charge 
of the Crustacea—a group which he had already made 
his own—and the Pycnogonida, and for a short time 
he was responsible for the Arachnida as well. In 
addition to his official duties, he for many years 
compiled the Arachnida and Crustacea sections of 
the Zoological Record, and it was astonishing how 
well he remembered references twenty or thirty years 
later. In 1921, the year in which he was elected to 
the Royal Society, he became deputy keeper of 
the Department of Zoology, and in 1927 he succeeded 
Regan as keeper, a post which he held until his 
retirement in 1986. In the previous year he had 
been created a O.B., and in 19387 was elected 
an honorary Fellow of the Royal Society of 
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Calman also took a minent in scientific 
activities outside the i served on the 
Council of the Royal Society and as external examiner 
to several universities. For twenty-seven years he 
was secretary to the Ray Society, and at the time of 
his death was an editor of the and Magariwme 
of Natural History and a member of the International 
Committee on Zoological Nomenclature. His longest 
association was with the Linnean Society of London. 
of which he was zoological secretary (1928-28), 
president (1934-87) and Linnean Gold Medallist. At 
the 1980 Bristol meeting of the British Association 
he preaided over Section D (Zoology). 

In a presidential address to the Quekett Mioro- 
scopical Club, Cabman tells ‘us that he was an amateur 
Mmicroscopist before he began the serious study of 
zoology. D’Arcy Thompson chanced to hear him 
speak on rotifers and, recognizing his aptitude, 
made it possible for him to enter the University. 
After graduation he turned his attention chiefly, 
though by no means exclusively, to the Crustacea. 
From 1896 onwards be contributed a stead 
stream of papers of the highest order. His wor 
impresses not so much by rte quantity—several of 
his contemporaries were more proliflo Macs ae 
by tts intrinsic qualities. These are already a 
in his earliest papers, notably that in w. ak 
demonstreted with remarkable insight the afflnitiee 
of the recently. discovered Anaspides with the fossil 
Syncarida. They appear at their best in the ‘“Treatise”’ 
volume which i regard as his masterpicce. 
The book is much more than a lucid, concise, masterly 
synthesis of what was known at the turn of the 
century. Calman possessed, to & degree that has 
rarely been ‘equalled, & gift for winnowing the mg 
nificant from masses of detail. He revealed gaat of 
the order beneath the diversity of the subclass 
Malacostraca ; the new classification which he intro- 
duced in a small paper published in 1904 was 
accepted, and, with the addition of the amall order 
Thermosbeenacea to the division Peracarida, still 
stands. Much of his later work was concerned with 
the elucidation of the more obscure orders of the 
Malacostraca and with the phylogeny of the Arthro- 
poda. He also wrote on marine boring organismes» 
injurious to submerged structures, and on the 

ida. 


Calman had hoped to continue his research work 
after his retirement, and did, in fact, on the 
Pyonogonida and Csridea of the J Murray 
Expedition. Latet, however, he moved to Tayport, 
Fife, and soon we find him acting as temporary war 
time lecturer in zoology in his own Alma Mater, offf 
which he was an LL.D. A series of lectures delivered 
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to his students on "The Classification of Animals” 
appeared in book form in 1049. 

As administrator of & large museum department, 
subordinates of all grades found him most approach- 
able. To the younger szoologists of his staff he gave 
freely of his time, knowledge and experience, and as 
an editor he excelled. Sociable by nature, he hked 
to meet all visitors to his Department, whether student 
or foreign specialist (with whom on occasion he had 
to converse in Latin). All who knew him appreciated 
his profound erudition, his great personal charm and 
his sense of humour. His memory is held in affectionate 
esteem' by all who came under his influence. 

In 1906 he married Miss Alice Donaldson, of Tay- 
port, who, with & son and & daughter, survives him. 
I. GORDON 


Prof. F. C. Lea, O.B.E. 


Pror. F. O. Lea, emeritus professor of engineering 
in the University of Sheffield, died on September 30 
at the age of eighty-one. 

Frederick Charles Lea was born near Crewe and 
was apprenticed in the Mechanical and Electrical 
Departments of the London and North Western 
Railway. He received his scientiflo education at 
Owens College, Manchester, and the Royal College of 
Science, London. He was Senior Whitworth Scholar 
in 1896. After & further period with the London and 
North Western Railway, he became in 1900 senior 
assistant to Prof. W. O. Unwin at the City and Guilds 
of London Central Technical College. In 1908 he 
published the text-book on “Hydraulics’’ by which 
his name became known to engineering students all 
over the world. During 1911-13 he served as one of 
H.M. inspectors of technical education and in 1913 
was appointed professor of civil engineering in the 
University of Bi 

During the First World War he held commissions, 
firat in the Territorial Force and afterwards in the 
R.N.V.R. and in the R.A.F. He made a special study 
of materials for aircraft and was concerned in the 
development of all-metal aeroplanes. 

In 1928 Prof. Lea was appointed professor of 
mechanical engineering in the University of Sheffleld, 
and was dean of the Faculty of Engineering until his 
retirement in 1936. During this period he carried on 
experimental research, in association with & succeasion 
of studenta, in several flelds related to the mechanical 
properties of metals, and he published numerous 
papers on such subjects as fatigue, embrittlement, 
welded joints, springs, and notably creep at high 
temperatures. 

During his career, Lea took a lively interest in 
acientific and technical societies, and was perhaps 
specially attached to the British Association and to 
the Institution of Mechanical ineors. He was 
president of Section G (Engineering) of the former in 
1929 and of the Institution in 1944. He served on 
many committees and consultative bodies concerned 
with technical and educational matters, and had a 
considerable part in the development of the National 
Certificate schemes. 1936-50 he was a 
director of Edgar Allen an , Sheffield. 

Lee's contribution imn m fleld of engineering 
science was & dual one: on one hand, he was a 
skilful and energetio experimental investigator with 
a wide range of interests; on the other, he was a 
progressive technical educationist and a particularly 
«able teacher. His influenoe to-day is probably mainly 
felt through the hundreds of engineering graduates 


NATURE 


781 


to whom he communicated enthusiasm and the spirit 
of inquiry. 

In his personal life, Lea was a deeply religious man 
and had & high sense of social duty. Throughout his 
life he was an active member of the Methodist Church, 
and he served it in many capacities both in adminis- 
tration and as teacher and speaker. For several years 
he presided over the Sheffleld Council for Social 
Service. 


Mr. Peter Doig 


We regret to announce the death on October 13. 
after a long illness, of Mr. Peter Doig. He was born 
in 1882 in Glasgow, where he received his primary 


* education and later he was trained as a draughteman 


at the shipyard of John Brown and Co., Ltd., at 
Clydebank. He then worked at Harland and Wolff s, 
Belfast, and afterwards at shipyards in Shangho, 
where a serious breakdown in health in 1016 neces- 
sitated & temporary rest, and he returned to Clyde- 
bank, travelling by the Trans-Siberian Railway to 
Europe. After working for a time at Beardmore’s, 
he went to the United States, and on his return was 
appointed in 1918 general secretary of the Association 
of Engineering and Shipbuilding Dreughtsmen. He 
did good work on screw propeller design, on 
which he had specialized; but unfortunately 1H- 
health compelled him to retire from the secretaryship 
of his Association in 1945. 

Doig was a keen astronomer, and was elected a 
member of the British Astronomical Association in 
1921 and a Fellow of the Royal Astronomical Society 
the following year. In 1930 he was appointed editor 
of the Journal of ths British Astronomical Association, 
apoena which he held until 1937, when the pressure 
of work with his professional Association compelled 
him to resign; but in 1948, after his retirement as 
secretary of his Association, he was re-appointed 
editor of the Journal and contmued with this work 
until his death. He was an excellent editor, and made 
considerable contributions himself to the Journal in 
the form of reviews and notes from numerous 
astronomical publications in various parts of the 
world. During 1928—41 he was also honorary curator 
for the British Astronomical Association. In 1927 his 
book, “An Outline of Stellar Astronomy", was pub- 
lished, and an and revised edition appeared 
in 1947; in 1950 “A. Concise History of Astronomy” 
was published, a book which deals with the history 
of astronomy from the earliest times up to recent 
years. During 1951-52 he collaborated with eleven 
other astronomers—each an authority in his own 
particular subject—in the production of a work on 
astronomy in which he was responsible for the larger 
portion of the chapter on the historical side and sole 
te oe orani ds peces he had corrected 

roofs ghortly before he died. 

me 1909 Pate Mr. Doig married Mary Scott, who, with a 
married daughter, survives him. 


Wa regret to announce the following deaths : 


Prof. J. G. Lawn, O.B.E., president in 1930 of the 
Institution of Mming and Metallurgy, on October 21, 
aged. eighty-four. 

Prof. Hrnest Vessiot, member of the Mechanics 
Section of the Paris Academy of Sciences and for- 
merly director of the École Normale Supérieure, 
Paris, on October 17, aged eighty-seven. 
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NEWS and VIEWS 


Nobel Prize for Physiology and Medicine for 1952 : 
Prof. S. A. Waksman 


Tue Nobel Prize for Physiology and Medicine for 
1052 has been awarded to Prof. Selman Abraham 
Waksman, professor of microbiology and head of the 
Microbiology D t of the College of Agriculture 

_and Experiment Station at Rutgers University, New 
Brunswick, N.J., for hia discovery of streptomycin, 
the first effective antibiotio against tuberculosis. 
Prof. Wakeman was born m 1888 in Pniuks, & amall 
town m the Ukraine, emigrated to the United States 
in 1910 and became a naturalized citizen there in 1915. 
The whole of his scientific life since 1911 has been 
spent at Rutgers University and has been devoted 
to the study of microbiology, and particularly to that 
group of soil micro-organiams which are frequently 
spoken of as ray fungi and belong to the genus 
Actinomyces or Streptothriz. Following the discovery 
of penicillin, which is fully effective only against 
Gram-positive bacteria, Wakeman and his col- 
laborators began, in 1930, a systematic search for an 
antibiotic active against Gram-negative bacteria and 
found it, in 1944, in streptomycin, a metabolic 
product of Streptomyces griseus (formerly known as 
Actinomyces griseus). They also showed that strepto- 
m is highly active én vitro against Mycobacterium 

is. Thia observation was quickly followed 
by the proof by Feldman and Hinshaw that strepto- 
mycin exerts a powerful suppreasive action in 
experimental tuberculosis in guinee pigs, and finally 
by the demonstration by many investigators of ite 
effectiveness in the treatment of different types of 
tubercular infections in man. Thus, in spite of eome 
imperfections, streptomycin offered the first real hope 
of chamothera ic treatment of a disease which 

-was formerly universally fatal.” 


G. A. Mantell, F.R.S. (1790-1852) 


GIDEON ALGHRNON MANTHLL, who died & century 
ago, on November 10, 1852, belongs to that inter- 
esting band of medical men who have won both fame 
and popular applause in extra-professional pursuits. 
Son of a Lewes shoemaker, he was born on February 
3, 1700. After serving as apprentice to a local surgeon 
and studying at 85. Bartholomew’s Hospital, London, 
he ifed M.R.C.8. in 181] and thirty-two years 
later was elected one of the orginal three hundred 
Fellows of the Royal College of Sa: A busy 
medical practitioner in Lewes and the surrounding 
countryside, Mantell made many valuable contri- 
butiona to geology, collecting specimens from the 
chalk around Lewea and from the Sussex Weald, 
sending reports to the Linnean Society, and buildi 
up & private geological museum, which he later sol 
to the British Museum for £5,000. A pioneer in the 
study of fossils at a time when this was regarded as 
impious, he is known for his discovery in the sand- 
stone of Tilgate Forest of the iguanodon, which he 
reported to the Royal Society in 1825. A popular 
lecturer and a facile writer, his works, some of which 
went through several editions and were illustrated by 
plates engraved by his wife, include “The Fossils of 
the South Downs’ (1822), "Thoughts on & Pebble" 
(1837) and ‘The Wonders of Geology" (1838). 
Mantel played a leading part in securing & free pardon 
for Hannah Russell in the Burwash case, and pub- 
lished his “Observations on the Medical Evidence 
Necessary to Prove the Presence of Arsenic in the 
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Human Body" (1827). He waa elected to the Royal 
Society in 1825 and was awarded & Royal Medal in 
1849; he received the honorary LL.D. of Yale 
University in 1884. A victim of extreme lateral 
curvature of the spine, which made him h 


chondriacal and acrimonious, Mantell died of an 
overdose of opium. 
British Museum (Natural History):  Appoint- 


ments 


Tux Trustees of the British Museum have pro- 
moted Mr. Wilfred Norman Edwards, keeper of 
the Department of Geology at the Britiah Museum 
(Natural History) to the rank of deputy ohief 
soientiflo officer, with effect from December 1; 
"Mr. Edwards will continue to hold the keepership 
of geology. The i Trustees have also ap- 
pointed Dr. Frederick Bannister to be keeper 
of the De t of Mineralogy; and Mr. Alex- 
ander Cockburn Townsend to be deputy keeper in 
charge of the Library of the British Museum 
(Natural History) both with effect from December 1. 
Mr. Edwards was & soholar of Ohrist's College, 
Cambridge, where he took first-class honours in 
the Natural Sciences Tripos in 1911. He entered 
the Museum in 1918 and hes been keeper of the 

ant of Geology since 1988. He has specialized 
in foasil plante. Dr. Bannister was educated at 
Clare College, Cambridge, and took a first class in 
both parte of the Natural Sciences Tripos in 1922 
and 1928. He entered the Museum in 1927 as an 
assistant keeper and has iali in the analysis 
of mineral structure by means of X-rays, m the 
development of which method he has taken & leed- 
ing part. Mr. Townsend was educated at Shaftes- 
bury Grammar School, St. Paul's School and 
Magdalene College, Cambridge. He obtained second- 
class honours in the Classical Tripos in 1926 and 
in the Modern Languages Tripos m 1928. He 
entered the service of the Trustees in 1930. During 
1981-89 he was honorary secretary of the Univer- 
sity and Research Section of the Library Associa- 
tion, and since 1948 has been honorary secretary and 
editor of the Society for the Bibliography of Natural 
History. 


Groundnuts Scheme In East Africa 


Ix the House of Commons on October 29, & written 
reply was given to a question by Mr. A. R. Hurd 
i e Secretary of State for the Colonies if he 
was satisfied, after another season's operations at the 
Kongwa, Urambo and Naohi centres of the 
East African groundnut scheme, that the large-scale 
experimental development pro in Command 
ae No. 8125, January 1951, was practicable ; and 
if the policy and financial provisions then decided for 
the scheme had been adopted by the Government. 
Mr. J. G. Foster, Under-Secretary for Commonwealth 
Relations, stated that neither the board and chairman 
of the Corporation nor the Secretary of State is satis- 
fled with the scheme as laid down. The experimental 
data which it was the object of that scheme to provide 
can certainly be obtained ; but the board considere 
that there are fundamental agricultural problems ir 
Urambo and Nachingwea which should be workec 
out on a lesser soale. The board is considering revisec 
plans for this purpose which will keep the cost withir 
the belanoe ining of the £6 million. Them 
should be available by December and the Secretary 
of State will then & farther statement. 
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Cartographical Needs of the Alrman 

THs activities of the Institute of Navigation in- 
clude the investigation of various problems by 
working-parties under the general guidance of the 
technical committee, and several of these were 
referred to by Rear-Admiral A. Day, Hydrographer 
of the Navy, in his presidential address to the 
Institute. One working-party has undertaken to 
inquire into the precise requirements the airman. 
needs of his maps and charts. The nautical chart 
has been built to ita present shape by many 
centuries of noe iai and experience of what the 
seaman wants. The air chart, like aviation itself, 
has grown up quickly, so that just what it should be 
like and exactly what is wanted of it has not been 
80 easy to establish without question. The basis 
from which the Institute’s working-party proposes 
to begin its investigations is one that aocepta air 
navigation as it is to-day, but does not necessarily 
relate it to a system which uses charta in their present 
form. This means that their examinations will go 
much deeper than merely questioning whether, say, 
a map used for aircraft operating at a height of same 
40,000 ft. should give the characteristios of light- 
houses, or should show the 100-fathom line. Another 
problem is how to determine the quickest flight-path 
from one place to another, a problem which bears 
directly on the economy and effloiency of navigation 
in long-distance flights. A workable method of being 
able to determine, for any given set of meteorological 
conditions, the route of least time would be of 
considerable aasistance to air operators. For some 
time now the Institute has had a working-party 
investigating the whole problem of determining the 
optimum flight-path ; the task is a long one, partly 
because the aim is to produce a practical method 
which will offer clear advantages over those used in 
flight-planning to-day. 


Oll In Pakistan 


A SPEROH on the development of the oil industry 
in Pakistan was recently given in Karachi by M. J. 
Condon, chairman of the board of directors of 
Pakistan Petroleum, Lid. The sole producing region 
18 the Potwar Basin, south-west of Rawalpindi, where 
four flelds are established—Khaur, Dhulian, Bal- 
kasar and Joya Mair—but production is relatively 
small. Exploration is, however, active, six major 
testa being in operation at Bains and Ohak Naraung 
in Punjab, at Sui in Baluchistan, at Patharia and 
Sylhet in East Bengal, and at Patiya near Chittagong. 
x. Condon's forecast on these prospects docs not, 
i As he 
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times what they are in the United States, 
primarily because all plant and equipment has to be 
shipped to the former country from overseas whereas 
“in America these things are available to the end of 
a telephone line", & pertinent comment on petroleum 
economics in other countries besides Pakistan. There 
is the prospect of & refinery being erected in Karachi, 
and & technical commission is being set up to review 
the whole situation. It is clear that the Pakistan 
Government and the industrial enterprises concerned 
are doing everything poasible to develop petroleum 
resources in this geologically difficult territory. 
An Atlas of the Asclepladacez 


UNDER this title, and with the of some 
seventeen maps, Prof. R. Goon (New Phytologist, 51, 
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198; 1052) has illustrated the distribution of the 
family, sub-familiea, tribes and selected genera of 
this highly distinctive group of tropical plants. The 
ABolepi&d&cee, by some taxonomists included m the 
order Apocynalea, include perennial herbe, under- 
shrube, shrubs and climbers, all having & specialized 
pollen-transfer mechanism. Because of thoir par- 
ticular and highly unusual features, the two con- 
stituent sub-famuilies thus afford very useful materials 
for geographical study. The maps represent & 
summation of all available information regarding the 
distribution of the family. The family has a general 
distribution both in the Old and New World tropica, 
and of 1ta two sub-families the smaller is confined to 
the Old World, while the larger is present in both 
hemispheres. The family, however, 1s poorly repre- 
sented in isolated islands. The proportion of narrowly 
distributed or endemic genera is very high, some 
being very local; that of endemic species is even 
higher, no such species being common to both worlds. 


A New Circumpolar Plant Species in Scotland 


WrrH the discovery in 1951 of Diapensia lapponica 
L. (Ericales) at 2,500 ft. in the Arisaig district of 
Inverness-shire, Scotland, a new species, genus and 
family have been added to the British flora. Several 
hundred have now been observed in this 
locality, the habitat being completely exposed, on 
stony and gravelly sohiste, and with a rainfall of 
120 inches. D. lapponica is one of the small group 
of circumpolar, arctic-montane speoies—8& group not 
represented in the mountains of Central Kurope—— 
with a wide distribution in the several continental 
and insular areas in the Aretio region (see J. Grant 
Roger, ‘“‘Diapense lapponica in Scotland”, Trans. Bot. 
Soo., Hdin., 36, Pt. 1, 84; 1952). 


N.P.L. Colour Temperature Scale 


Ix July of this year the Director of the National 
Physical Laboratory announced that in future the 
1948 International Temperature Scale would be used 
in asesigning colour temperatures to light sources 
calibrated st the Laboratory. Previously, the 1927 
International Temperature Scale had been used. The 
Laboratory has now issued the following comparisons 
and conversion factors. Corresponding values of 
temperatures on the two scalea, in the range of 
importance in the calibration of tungsten filament 
lampe, are aa follows : 


1027 Boale 1048 Boale 
1500-6* K. 1500° K. 
2003 8 2000 
2508-6 2500 
3015-1 $000 

3500 


If atlamp has been found by calibration to give & 
icular value of colour temperature on the 1927 
when it is run at a certain voltage V, the 
voltage to give the same numerical value of colour 
temperature on the 1948 Scale is obtained by multi- 
plying V by the factor shown ın the following table : 


Colour Lee eames 
e or tage 
tem: factor vol 
KJ) 
1500 1001 
2000 7 1-005 
2500 1-009 
3000 1014 
3500 1:019 


These factors may be taken as correct to about one- 
tenth of one per cent. 

Illuminant A. The factor by which the voltage of 
a lamp calibrated at 2848? K. on the 1027 Soale must 
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be multiplied to give 28564? K. on the 1048 Soale (the 
current definition of colorimetric illuminant A) is 
equal to 1-018. 


Scottish Postgraduate Scholarship Awards in 


Agriculture 


Tam Department of Agriculture for Scotland has 
awarded the following postgraduate scholarships in 
agricultural subjecta, tenable for periods up to three 
years, commencing October 1 at the university or 
institute shown: Agricultural Economics, A. V. 
Vickery (Agricultural Economics Research Institute, 
Oxford); Husbandry, J. Eadie and A. O. Ballantyne 
(continuation of current award) (University of Edin- 
burgh), D. 8. Hay and R. R. Shepherd (University 
of Cambridge), R. Laird and T. D. MacLean (Univer- 
sity of Reading), and A. F. Gristwood (continuation 
of current award) (Ohio State University) ; Statistics, 
8t. C. 8. Taylor (continuation of current award) 
(University of Edinburgh). 


Unlversity of London 


THE following announcements have recently been 
made from the University of London: the title of 
reader in mechanical engineering has been conferred 
on H. Hampson in respect of the post held by him 
at Queen Mary College ; the degree of D.Sc. has been 
conferred on Mies Olive N. Purvis (Imperial College 
of Science and Technology) and C. A. Rogers 
(University College). 

University of Leeds 


THE University of Leeds has conferred ‘the title 
of emeritus professor upon Prof. J. W. MoeLeod on 
the occasion of his retirement from the Brotherton 
chair of bacteriology. The following have been 
appointed lecturers in the University: Dr. R. W. 
Owen (zoology), F. R. Mobbe (mechanical engineer- 
ing), and G. Hay, G. W. Reed and Miss Margaret T. 
Morrison (medical physica). 


Fourteenth International Congress of Zoology, 
Copenhagen 
THE Fourteenth International Congress of Zoology 
will be held in Copenhagen during August 5—12, 1053, 
under the presidency of Prof. Se with Dr. 
Anton Fr. Bruun as secretary-general. It is proposed 
to hold three general meeti for all members of the 
pio eg but herein. the proceedings will be 
divided into various sections, each dealing with 
ialized topics. Two excursions to West and East 
utland have been planned after the Congress, and 
ibly a third one to study marme fauna of the 
Sepe pert of the Skagerrak; no excursions will 
take place before August 5. Memberahip fee for the 
Congrees is 100 Danish kroner (approximately £5 5s. 
or 16 dollars). 


Conference on Race Problems 

Tax British Social Biology Council is holding & 
one-day conference on Saturday, December 6, 
on race problems. The subject will be approached 
fram three angles: the biological, the peycho- 
logical and the anthropological. The main speakers 
will be Dr. A. F. Mourant, Dr. Kenneth L. Little, 
W. R. Bion and M. Freedman. Chairmen will 
include Dr. Julian Huxley and Dr. B. W. Guaaman. 
The conference will be held in the Chemistry 
Lecture Theatre at University College, London, 
and tickets can be obtained from the Secretary, 
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British Social Biology Council, Tavistook House 
South, Tavistock Square, London, W.C.1, price 
7s. 6d. (or 5s. for students whose applications are 
endorsed by some person of suitable status). 


Announcements 

H.R.H. Toe Duxz oy EDINBURGH will open the 
new wing of the Depertment of i pop ing in the 
University of Cambridge on Novem 18. 

Sm HARRY GARNER, chief scientist to the Mini 
of ly since 1848, is to retire early next year. 
will succeeded by Dr. O. H. Wansbrough-Jones, 
principal director of scientific research (defence) in 
the Ministry since January 1951 and formerly 


scientific adviser to the Army Council (see Nature, 
157, 688; 1946). 


AT the opening session on October 4 of the academio 
year at the University of Liège, the degree of doctor 
of medicine honorts causa was conferred on Prof. 
Réné Fabre, doyen of the Faculty of Pharmacy, 
University of Paria, and on Prof. D. Keilin, director 
of the Molteno Institute, University of Cambridge. 


THE third meeting of the European Association of 
Exploration Geophysicists will be held in the Stadt- 
halle, Corvinusplatz 2, Hannover, during December 
4-5, the business meeting being held the previous 
evening. Twenty pepers from various European 
countries will be presented as follows: nine on 
seismic, seven on gravity, one on magnetic, two on 
tellurio and electrical, and one on radioactivity 
methods of prospecting. Further particulars oan be 
obtained from the /treasurer, Dr. B. Baars, 
30 Carel van Bylandtlaan, The Hague, or from Dr. 
D. T. Germain-Jonee, Kirklington Hall, Nr. Newark, 
Notts. 


Uxpae the provisions of the Fulbright Programme, 
travel grante are available to citizens of the United 
Kingdom and Britiah Colonies to go to the United 
States for academic or educational pro- 
vided that they have the financial support in dollars 
for the visit and are affiliated to an American 
institution of higher | . The grants cover the 
cost of direct travel from is candidate's home to 
Americas and return, and are available during June 1, 
1953—May 31, 1954. Applications must be submitted 
by March 10, 1958 (those travelling between June 1 
and July 81) or June 15 (those travelling after 
August 1). Further information can be obtained 
from the United States Educational Commission in 
the United Kingdom, 55 Upper Brook Street, London, 
W.1. 


Iw a notice of the Journal af Scientiflo Insiruments 
published in Nature of August 23, p. 208, ib was 
remarked that: “When the Journal was started in 
1923 it was the only periodical devoted to... 
scientific instrumenta". Mr. L. B. Tuckerman, of the 
National Bureau of Standards, Washington, D.C., 
points out that the first issue of the Journal of the 
Optical Society of America and Review of Sotienitfic 
Instruments ap in January 1922, and that the 
Letisohrift für Insirumentkunde was a well-established 
journal by 1923, having been started in 1881. 


Tux new photoelectric &bsorptiometer referred to 
in Nature of October 25, p. 694, is manufactured and 
sold by the Hilger Division of Hilger and Watta, Ltd., 
98 St. Pancras Way, Camden Road, London, N.W.1. 
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THIRD INTERNATIONAL SYMPOSIUM ON THE CHEMISTRY 
OF CEMENT 


chemistry of cement, 
sponsored jomtly by the Building Research 
Station of the Department of Scientific and Indus- 
trial Research and the Cement and Concrete Associa- 
tion, took place in London during September 16-20, 
the opening session being held in the Royal Institution 
aud the others atthe Royal Booty of Aria; Sir Ben 
Lockspewer, secretary of the Department of Boientiflo 
and Industrial Research, was president of the sym- 
posium, and Sir Francis Meynell, director of the 
Cement and Concrete Association, vice-president. 

More than two hundred and fifty specially invited 
representatives attended, including more than & 
hundred from overseas, twenty-mx countries in all 
being represented. In addition to the scientific 
meetings, visits to laboratories and factories and 
social events were arranged, all of which were well 
attended and appreciated. 

In opening the symposium, Sir Ben Lockspeiser 
outlined the organization of research on cement and 
concrete in Great Britain and directed attention to 
the close co-operation which is maintained between 
Government institutions such as the Building 
Research Station and the Road Research Laboratory 
and those supported entirely by the industry, such 
as the Cement and Concrete Association and the 
individual laboratories maintained by the larger 
manufacturers. The annual production of concrete 
and concrete products in Great Britain amounts to 
a value of about £180,000,000, and of thia sum only 
about one-fifth of 1 per cent is spent on research. 
This leaves room for further- ion of research 
on cement and its derivatives. Sir Francis Meynell, 
in a following address, brought out in greater detail 
the functions of the Cament and Concrete Association. 
It is supported by a levy on the tonnage of cement 
produced, and by the end of 1951 the grand total 
raised in this manner amounted to nearly 14 million 
pounds. Nearly £100,000 has been used for capital 

in the recently o Research and 
Development Station of the Association at Wexham 
Springs. Other introductory addresses were given by 
Dr. R. H. Bogue, on behalf of Dr. A. A. Bates, vioe- 
president of the United States Portland Cement 
Association, Prof. H. Lafuma, director of the Centre 
d'Études et de Recherches de l'Industrie des Lianta 
Hydrauliques (France), and Prof. G. Wa&stlund, 
director of the Swedish Research Institute for Cement 
and Concrete. The final event of the ing session. 


was & paper by P. Gooding and P. E. Halstead, on 
the bal dcus of OTa mni E eee 
The of the technical sessions was devoted to 


studies of the constitution of Portland cement clinker. 
Papers were presented on tricalcium silicate (J. W. 
Jeffery, United Kingdom), dicaleium silicate (R. W. 
Nurse, United Ki ), the mterstitial phases (H. 
Insley, U.8.A.), the ferrite phase (G. L. Malquori and 
V. Cirili, Italy), the alkali phases (T. F. Newkirk, 
U.8.A.), and tricalcium aluminate (F. Ordway, 
U.8.A.). Dr. R. H. , direotor of the Portland 
Cement Association Fellowship (U.8.A.), closed the 
sesion with a paper on ''Studies on the Constitution 
of Portland Cement Clinker’. It emerged from this 
series of papers that the crystal structures of the bwo 
main cementing agents, tricalcium silicate (Oe;8iO,) 
and diealcium silicate (Ca,8i0,), are now known. 


Good approximations to the structures of tricalcium 
aluminate (Ca,Al,0,) and the fernte phase have boen 
found. All these minerals take up minor oxides in 
solid solution, the composition of the ferrite phase 
being particularly variable, and some are furthor 
complicated by polymorphiam. The information 
derived from orystal-atruoture studies has supple- 
mented that obtained from phase-rule studies and 
from microscopic and X-ray examination of cement 
clinker. Methods of dealing with systems of four to 
six components were discussed by Dr. Bogue, and 
advances in technique, such as the high-tomperature 
centrifuge and methods of growing single crystals for 
X-ray structure analysis, wero ibed. 

In the session devoted to the setting and hardening 
of Portland cement, papers were presented by Prof. 
J. D. Bernal (United Kingdom), H. H. Steinour 
(U.8.A., G. L. Kalousek (U.8.A.) F. E. Jones 
(United Kingdom) and Prof. T. Thorvaldson (Canada). 
Much progress was reported in the chemistry and 

y of the hydrated calcium silicates. 
The unit-cell dimensions have been determined for 
ten of the natural or artificial hydrated calcium 
silicates, which appear to form two groups, having 
respectively a fibrous or non-flbrous character. The 
fibrous group is characterized by a ahort flbre repeat 
unit of 3-65 A., which may imply the existence of 
silicate tetrahedra joined by hydrogen bonds, or may 
arise from columns of Ca—Si—O linkages. (810,0H)* 
ions have been shown to exist in afwillite. At normal 
temperatures two closely related calcium silicate 
hydrates are formed in the system Ca&0—38iO0,— H;O, 
both belonging to the fibrous group and also having 
& layer structure, the spacing of the layer varying 
with the state of hydration between 9 and 144A. 
This behaviour is reminiscent of certain clay minerals, 
and may be related to the shrinkage properties of 
concrete. The method of differential thermal analysis 
has been applied to the study of the hydrated calorum 
silicates, and many of the advances reported were 
made poesible by new techniques in X-ray orystal- 
lography. 

Some divergence of opinion developed regarding 
the constitution of set cement, the results of differ- 
ential thermal analysis being interpreted as showing 
the existence of a single phase, whereas limited X-ray 
data seamed to show the independent existence m 
the set mass of oalcium silicate and aluminate 
hydrates. The two methods do, however, give oon- 
sistent resulta when applied to the study of cement 
cured at high temperature and pressure. Although 
steam treatment is commonly applied as a method 
of accelerating the vob aeg of strength in 
concrete products, it has long been known that 
under oertain conditions the expected gain in atrongth 
may not materialize. This was shown to be related 
to the formation under transient conditions of 6 
calcium silicate hydrate of the non-flbrous group. 

An interesting development4n the study of chemical 
attack on concrete is the use of radioactive sulphur 
as & tracer to determine the rate of diffusion of the 
sulphate ion in cement pastes and mortars. 

The Second International Symposium (Stockholm, 
1988) dealt only with Portland and high-alumina 
cements; but the scope of the present meeting was 
extended to include & session on special cemonts. 
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Papers were read on high alumina cement (T. W. 
Parker, United Kingdom), slag cements (F. Keil, 
Germany), expansive cements (Prof. H. Lafuma, 
France), oil-well cement (W. C. Hansen, U.S.A.) and 
masonry cement (C. E. Wuerpel, U.8.A.). 

The constitution of high-alamina cement is com- 
plicated by the divimon of its fairly high iron content 
between the ferrous and ferrio state. Theories of 
constitution have, in the past, been based mostly on 
the results of petrographic examination, since - 
Tule studies have not been of great value. the 
recent meeting, it was shown that if MgO is used as 
& ‘model substance’ for FeO, phase data in the system 
CaO—MgO—Al1,0,—SiO, can be applied to this 
problem. Thus the blue pleochroio mineral described 
by Sundius and others has been shown to have the 
composition 6Ca0.4A1,0,.Fe0.8i0,. In identifying 
the calcium ferrites and alumino-ferrites, measure- 
ment of reflecting power of the microscopic grains 
has been found useful. 

The principal constituent of slag coments is a glass 
formed by the rapid quenching in water of molten 
blast-furnace alag. Such vary widely in their 
reactivity as cements, many attempts have been 
made to relate this activity to chemical oompoartion. 
Work on artificial glasses containing only a few 
components was described, and also preliminary 
attempta to elucidate their structure by chemical 
means. A number of useful empirical tests for the 
quality of ulated slag were discussed. 

The deliberate production of & controlled expansion 
is one method. of pina the repudium 
&oocompenies the drying of normal cements. For 
oertain applications, such as patching, underpinning 
and poe eee a larger expansion can be pro- 
duced if necessary. The method employed is to bring 
about the formation of calcium hoaluminate in 
the set masa; this reaction is the principal cause of 
the disintegration of concrete in sulphatic waters ; 
but in the present application the expansion is kept 
under careful cantrol. 

Oil-well cements are ired to set at considerable 
depths below the ground under conditions of high 
temperature and pressure ; but the setting time must 
be long enough for the cement slurry to pumped 
down to the required depth. In the paper presented 
to the symposium, the various organic substances 
used for regulating the set were claasifled and it was 
suggested that HO—O—H groups are particularly 
effective in retarding the action of water on 
cement. ] 

For use in masonry jointing or as & rendering, 
ordinary oement requires to be diluted with lime, 
limestone or fine sand, to reduce the formation of 
shrinkage cracks, and to improve the working 
properties of the mortar. Air-entraining agents may 
&leo be added. A modern development is to market the 
accurately proportioned mixture as masonry cement. 
Various problems arise in testing such cements, 
involving a knowledge of the rheological properties 
of stiff and semi-plastic pastes. . 

In the final session, the applications of research in 
coment manufacture were discussed in papers by H. 
Gygi (Switxerland) and T. Heilmann (Denmark), 
while A. R. Collins (United Kingdom) and M. A. 
Swayze (U.8.A.) presented papers on probleme in the 
utilization of cement. 

The closing address was given by Dr. F. M. Lea, 
director of building research, Department of Scientific 
and Industrial Research, who surveyed tho work of 
the symposium and suggested lines along which 
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future research might be developed. He referred to 
the great advances made sinoe the last symposium 
in the application of X-ray analysis to cement 
research. One of the most baffling problema in this 
fleld haa been the determination of the state of the 
water held in set cement. By means of X-ray 
structure analysis, it has been shown that some of 
the water chemically combined can be present as 
hydroxyl groups and some as molecular water. There 
must be a relationship between the expanding lattice 
of the hydrated silicates and ahrinkage and moisture 
móvemant of concrete. The picture that is emerging 
as & result of this work and of the physical studies 
made on cement using the adsorption isotherm 
technique is much more satisfactory than the earlier 
theories based solely on capillary phenomena and the 
Kelvin equation. 

The oombination of electron microscopy with 
electron diffraction is proving in this, as in other 
flelds, a powerful research tool, and the use of ultra- 
sonic energy for dispersing material and i 
chemical reaction is of great interest and may possibly 
have practical applications. 

As & result of the research already done, the civil 
engineer is now presented with a choice of cementa 
eminently suited to particular applications. As old 
problems are solved, however, new ones arise, and 
there is a constant need for a background of research 
in an industry so important as that of cement 
manufacture. 

The proceedings of the Symposium, including the 
written and spoken discussion, will be lished. 
Inquiries should be made to the Organizing y 
P. Gooding, Cement and Concrete Association, 52 
Grosvenor Gardens, London, S.W.1. R. W.Nunsx 


INTERNATIONAL ASTRONOMICAL 
UNION 


HE eighth General Assembly of the International 

Astronomical Union was held in Rome during 
September 3-18, on the invitation of the Consiglio 
Nazionale delle Ricerche. The inaugural ceremony 
took place in the Hall of Orari and Curiazi in the 
Campidoglio, when the Mayor of Rome, the president 
of the een io Nazionale delle Ricerche, Prof. 
Gustavo Colonnetti, and the Minister of Education 
welcomed the Congress, and the president of the 
Union, Prof. Bertil Lindblad, replied. More than 
four hundred delegates from thirty-six countries were 
present. After the opening session of the General 
Assembly, the Union resolved itself into & number of 
small groups: thirty-nme commussions of the Union 
covering all branches of astronomy met either 
separately for their special work or jointly for dis- 
cussions of common interest. In addition, two Joint 
Commissions of the International Council of Scientific 
Unions—8pectroscopy and Solar and Terrestrial 
Relationshipe—took the opportunity of the gathering 
to hold meetings ın kome at the same time. Further, 
three symposia were organized,.each for a full day. 
These were on “Stellar Evolution", on ‘The Astro- 
metry of Faint Stars” and on “Instruments”. 

The following took pert in the first symposium : 
V. A. Ambertsumian, O. Struve, B. Lindblad, W. 
Baade, E. Kukarkin, L. Gratton, F. Hoyle, A. 
Beverny, G. A. Bhajn, C. Fehrenbaoh, V. G. Feasen- 
kov, E. Schatzmann, G. P. Kurper, M. Schwarzschild, 
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T. Gold, H. Alfvén, R. A. Lyttleton and D. Martynov. 
The papers of Shajn and Feasenkov were read for 
them m their absence. The discussion, as may be 
judged by the names of those taking part, was lively 
and at times argument was intense; naturally, no 
decisions were reached, but & most stimulating meet- 
ing was held. The importance of Baade's two stellar 
populations came prominently into view. The chair- 
men were H. i and O. Struve. 

In the second symposium, which was concerned 
with the positions and motions of faint stars, the 
chairmen were J. Jackson and A. A. Nemiro.. The 
subject-matter was less controversial, but perhaps 
more fundamental, than in the oase of the first sym- 
posium, and the speakers or contributors of papers 
included M. 8. Zverev, A. Blaauw, A. N. Deutsch, 
A. Kopff, J. Larink, J. H. Oort, E. W. Rybka, 8. 
Vasilevekis, A. N. Vyssotaky, D. Brouwer and R. H. 
Stoy. In the third ium E. H. Linfoot, A. 
Couder, A. Lallemand and I. 8. Bowen presented 
pepers on various telescopes and auxiliary apparatus. 

Several of the meetings of groups of commissions 
must be mentioned. The Commissions on Ephem- 
erides, Astronomical Constanta, Celestial Mechanica, 
the Moon, Minor Planeta, Comets and Satellites held 
& joint meeting at which the recommendations were 
adopted which had been made to the Union by the 
Paris conference, held in 1950, on the fundamental 
constants of astronomy. A whole day was devoted 
to & discussion of the spectra of variable stars at a 
joint meeting of the Commissions an Variable Stara 
and Stellar Bpeotra— more than thirty papers were 
presented. A joint meeting of the Commissions or 
Radio-astronomy, Interstellar Matter and Stellar 
Statistics produced, perhaps, the high lights of 
the meeting—Oort’s account of the possibilities of 
exploring the dark arms in the Milky Way apiral 
structure through the use of the 21-om. line due to 
atomic hydrogen, and Baade’s account of the disg- 
covery of rings and wisps of nebulosity surrounding 
the positions of radio stars located by the observers 
at Cambridge and Manchester. 

During the meeting, visits were paid to the 
Observatories at Castel Gandolfo and Monte Mario. 
On the former occasion, His Holmess Pope Pius XII 
addressed the Union on the progress achieved by 
astronomy and astrophysics in the past fifty years, 
ind afterwards met individual members and spoke 
mth them on their. work. -- >: - 

At the ologing seemion of the Union, a number of 
ecommendations from the Commissions were adopted. 
Among others, mention must be made of the fol- 
owing: an appeal for observations of the transit of 
Mercury across the sun’s disk in November 1953; an 
mendment of Brown's Tables of'the Moon by 
emoving the empirical term and applying a oor- 
ection to the mean longitude ; an for further 
vork in the southern hemisphere in the fleld of 
undamental meridian astronomy, catalogues of faint 
tars, and an extension of the Lick sky survey; 
nother appeal for systematic measurements of the 
'eneral magnetic fleld ofithe gun ; & suggestion for a 
oint commission with the Unions of Geodesy ahd 
ieophyaios and of Radio-Sciences to arrange, possibly 
1 connexion with & proposed International Polar (or 
leophysioal) Year in 1957-58, for a third set of 
eterminations of an accurate network of world 
mgitude ; and a general adoption of the three-letter 
omenclature for constellations. Financial recom- 
vendations approved by the Finance Committee and 
dopted included a number of regular items and, in 
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addition, a grant for the Astronomical News Letters 
which summarize work published exclusively in 
Russian ; @ grant to Meudon Observatory to put into 
operation the photo-electrio photometer of the late 
Bernard Lyot, for measuring the intenarty of solar 
coronal spectral lines; & grant to P. Swings for the 
publication of a photographic atlas of typical spectra 
of comets ; and & grant to facilitate the exchange of 
astronomers between countries. 

Invitations for the next General Assembly of the 
Union had been received from Eire and Poland. A 
vote by countries was in favour of acoepting tho 
invitation from the Dublin Institute for Advanced 


- Studies, and the next Genbrel Assembly will be held 


in Dublin in 1955. The Bureau for the next three 
years was elected as follows: President, O. Struve 
(U.8.A.);  Viíoe-Presidents, V. A. Ambertsumian 
(U.8.8.R.), A. Couder (France), E. Rybka (Poland), 
P. Bwings (Belgium) and R. v. d. R. Woolley (Aus- 
Secretary, P. Th. Oosterhoff (Nether- 


nature of the activities of a very successful meeting. 
Although the symposia and group meetings were 
most successful and added greatly to the interest of 
the meeting, there were signs in several of 
a tendency to crowd out the administrative organ- 
ixational work of the commissions. This 
tendency must be watched carefully, as such work ix 
the real fundamental basis of the Union's continued 
success. No account of the meeting could be regarded 
ag oomplete without reference to the moet generous 
hospitality received in Rome from the Mayor of 
Rome and from the Consiglio Nazionale delle Ricerche, 
who placed every facility at the di of the Union. 
F. J. M. STRATTON 


THE BRITISH PHARMACEUTICAL. 
CONFERENCE, [952 
HE eighty-ninth British Pharmaceutical Confer-. 


ance was opened at Nottingham on September 1 
and the attendance exceeded five hundred. The 


.. chairman, Mr. H. B. Mackie, approached the subject 


of pharmaceutical education with onginality when 
he entitled his address: “An Education for a 
Pharmacist". He pictured the pharmacist as a 
professional man, comprehending the goientiflo basis 
of drugs and drug action, able to evaluate critically 
the products he handles and competent to advise 
physicians concerning drugs and their uses. 

The early education of the future p ust, Mr. 
Mackie said, should be as broadly based aa possible, 
designed to discover aptitudes and latent potential- 
ities and should seldom degenerate into formalized, 
didactic instruction. Latin might be restored to ite. 
original place, for young people lacking Latin have 
& hard road to travel to be completely literate. The 
test of a successful early education is not the 
amount of knowledge that & pupil takes away from 
school but his appetite to know and capacity to 
learn. 

Of professional studies, there is little to be said 
concerning pharmaceutical chemistry--now fairl 
clearly delimited. Pharmacology and pharmacognoay 
used in the broadest sense mean the same thing, 
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‘knowledge about. drugs’, both terms having now 
assumed an acquired meaning. Pharmacology is 
important, since it provides & link in the chain of 
knowledge between pharmacy and medicme. A 
modern education for & pharmacist must strengthen 
the link.- The changing and enlarging field o 


therapeutics confrontang the physician makes ib 


. imperative that he have &agistanoe in finding his way 
through the labyrinth of complex, oontrovermal 
materials. The pharmacist ahould be so trained as 
to be a source of authentic, unprejudiced information 
and able to inform the public as to the merita of new 
therapeutic agents. Probably all would agree that 
any course of applied science should provide inform- 
ation, useful to the student in solving problems of 
to-day and to-morrow, while teaching principlea in 
preference to communicating isolated iod, Facta 
- aro quickly forgotten and are found in hand-books. 
Understanding is more difficult to ire, but ance 
i becomes an integral part of the student's 
mund. toa 3 
The use of drugs has & very long history; but 
pharmacognosy as & science dates from the inni 
of the nineteenth century. ite inareased chemical 
knowledge about natural , there has been 
little influence upon the teaching of pharmacognosy. 
The subject could, be usefully integrated with 
pharmacology. Although doubts have been expreased 
about the necessity of pharmsacognosy for the 
practising pharmacist, it is pharmacy’s speoiflo and 
aged contribution to the cause of science. It 
oves us to esteem it well. i 
Galenical pharmacy enábles us, Mr. Mackie pointed 
out, to present trains of thought and methods of 


scientiflo manipulation, which as yet lié outaide the ` 


domain of equations and formule. Terms such as 
‘tincture’ and ‘syrup’ apply to a complex association 
of materials derived from vegetable structures, and 
involved in their preparation date to -the 
of man’s historical record. Galenical 
pharmacy is and always has bean besed on colloidal 
complications. As the normal structure and juices of 
most or all plante are colloidal, the study of 
aa applied to natural substances is that of oolloidal 
research and colloidal manipulation. Accepting that 
non-crystalline substances compose the major part of 
plant tissues, it becomes the pharmacist’s duty to 
disentangle these complicated structures, providing 
a product not having undergone fundamental re- 
arrangement. ` 
There is no ‘alkahest’, no universal solvent, as 
was dreamt of by Paracelsus. The most - igi 
- neutral liquids for extracting natural colloidal groupe 
are listed by Uri Lloyd. These solvente may virtually 
exhaust moet plant contents. A saturate is not an 
ultimate, but may be complex and require sub- 
division, giving more closely related substances. Such 
manipulation individualizes colloidal plant structures 
to a dégree of pharmaceutical satiafaction, though 
not absolute chemical perfection. The use of & neutral 
liquid as an exoluder is exemplified in ox-bile and the 
piecemeal separation of certain opium alkaloids ; 
then reassembly produces well-known injectable 
products. There appears practically no limit to the 
production of medicaments which evoke the precise 
therapeutic response desired, plus the synergistic 
effect that frequently accompanies this, while free 
from inhibiting or damaging reaction. Colloidal 
scales possessing all the properties of the original 
drug may be produced. A new field has been intro- 
duced by the discovery of the alkaloidal affinities of 
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hydrous aluminium silicate, though it is not yet 
certain if it will enable us to obtain plant substances 
in a purifled and active form. 

In the therapeutic application of a substance its 
condition is most important; for example, the 
superiority of finely divided mercury. The alkaloidal 

of a nux vomica ical may be increased 
by adding strychnine, but the quality umproved ? 

The attempt to achieve standardization bya angle 
dominating constituent is but & struggle towards a 
pharmaceutical standard of excellence in which 
therapeutic quality should be the ideal and which for 
the moment should bestreased in our scheme of traming. 
It is fanciful to believe that there is some analogy 
between elaborately processed ‘foods’ and the sub- ' 
stitution of synthetic chemicals in medicine for 
naturally occurring substances. The future pharm- 
acist will not be chiefly a purveyor of tablets, and it 
may be true to-day as when written in medieval 
times that ‘‘Contra malum mortis non est medicamen 
in horts”. 

Mr. Mackie completed his addreas by reminding his 
fellow-teachers that some of the most important men 
in history have been teachers. Many of the biggest 
advances in civilization have been the chief work, 
not of politicians or inventors, not even of artiste, 
but of teachers. We have Ruskin’s agsurance that 

y alone never made a better soldier or a teacher. 

e are servants of reality ; our responsibility is to 
the young and through them to tho future. 

Among the scientific papers read and discussed at 
the Conference, there were several which’ reflected 
the tone of the chairman’s address. Factors influ- 
encing the separation of hyoecine and hyoscyamins 
by elution development of a chromatographic column 
had been studied and & simple assay described. 
Another paper was concerned with the detection of 
common medicinal alkaloids by the chromatographic 
method. Much work was reported on the assay of 
Digitalis glycosides. One group of workers had 
investigated the assay of mixed chloroform-soluble 
glycosides, while othera dealt with the colorimetric 
estimation of digitoxin and compared the method 
with biological assay. 

Assay methods were, in fact; a prominent feature of 
the papers read. The polarographic estimation of 

vine was found to be more reliable than the 
simple colorimetric method and more rapid than 
other methods used: The available methods for the 
determination of ascaridole were reviewed and & 
poesible polarographic method examined. The use of 
emission spectrography in pharmaceutical analysis 
was reported upon, and the methods outlined showed 
a considerable saving of time over normal chemical 
methods. A useful contribution was made to the 
evaluation of surface-active agents, based on the 
measurement of stability of the emulsions yielded. 
Two workers indicated that & small lymphocyte count 


VoL. 170 - 


“is a more accurate method of pyrogen assay than 


temperature measurement. 

Studies on tuberculostatic compounds reflected the 
vitality of pharmaceutical research. Papers dealt 
with othe of assaying ts0-nicotinio acid hydrazide 
and the more general pharmacology of p-amino- 
salicylic acid. 

Antibiotics featured prominently in the discussions 
of the Conference, and it was reported in one paper 
that the pharmacodynamical groupe present in the 
ohloreznphenol series fall into two categorics, 

iflo. Reoent 
developments in the pharmacy of antibiotics were 
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dealt with in & symposium session which covered 
aspects of general and hospital practice. A con- 
tnbution to the latter seasion gave & more wide- 
desde as of the subject and illustrated the 
remarkable expansion of knowledge achieved since 
the general discussion on penicillin at the 1046 
Conference. 

Other developments in the field of pharmaceutics 
included the succeasful use of infra-red radiation for 
drying & wide variety of products. Bacterial survival 
in systems of low moisture content was further 
reported upon, namely, the effects of increasing 
moisture content on heat resistance, viability and 
growth of B. subtilis spores. The determination of 
quality of surgical dreasings had been further investi- 
gated, on this occasion being concerned with their 
water retention. B. B. CHALLEN 


FISHERIES RESEARCH UNIT OF 
THE UNIVERSITY OF HONG KONG 


HE need for a Fisheries Research Station in 

Hong Kong has long been realired; but the 
various plans for one which have been put forward 
rom time to time have for various reasons been 
‘ound impracticable. However, & satisfactory scheme 
vas recently worked out by the University of 
Hong Kong in conjunction with the local Govern- 
nent, and a Fisheries Research Unit commenced 
vork recently in the University's Department of 
3iology. The University haa provided approximately 
| thousand square feet of laboratory accommodation 
or the Unit, and the director is reader in marine 
iology on the University's staff. The association 
tween the Unit and the Department of Biology 
enembles that existing between various agricultural 
esearch unite which are attached to a number of 
miversities in Great Britain, for example, the Bureau 
f Animal Population and the Department of Zoology 
n the University, of Oxford. 

The director, Mr. Alan Tubb, who was formerly 
irector of fisheries in the Colony of North Borneo, 
7ill take up his duties in April next year ; meanwhile, 
"rof. D. Barker, professor of zoology and head of the 
Jepartment of Biology in the University, is acting 
irector. The director will be assisted by a chief 
sientific officer and three assistant scientiflo officers ; 
2 far, two assistants have been engaged. The reet 
f the staff establishment consists of a laboratory 
teward and attendants, and the skipper and crew 
f & research vessel at present under construction. 
he laboratory accommodation includes marine 
quaria supplied with ing sea-water, and a 
vboratory suitable for chemical and biological work. 
here is à considerable library of books and journals 
n fisheries research, and the Unit has access to the 
niversity's scientific brary. Provision has been 
ade for equipping the Unit's laboratory with the 
ppropriate research facilities and apparatus. The 
æt of establishing the Unit is being met out of 
olonial Development and Welfare’ funds, while 
current expenditure is being met by the local 
overnment; in each case the government oon- 
ibution is by means of block granta made over to 
ie University for its administration. 
is & 66-ft. diesel-po 
The keel is now being laid 
© should be in commission by the summer 
68. She will be equipped with a laboratory, eo 


NATURE 


789 


sounder, radio telephone and wireless telegraphy, a 
bottom sampler, bathythermograph, and various 
other apparatus required for oceanographical work. 
The veasel will work in waters up to & hundred miles 
distant from Hong Kong, and the longest trips will 
be of from seven to ten days duration. 

From the point of view of marine reeearch, Hong 
Kong is very favourably situated, being at the 
extreme south-east corner of Asia almost at the 
junction of temperate and tropical waters aud within 
easy reach of ocean and estuarine fishing grounds. 
The Fisheries Research Unit is the most easterly of 
a ohain of Commonwealth fisheries research stations, 
and its researches and findings will not only be 
correlated with those of Ceylon, Malaya and Indias. 
but will also be of value to the Dominions of Canada 
and Australia and to other countries which border 
on the Pacific Ocean or the China Sea. It is expected 
that the research carried out by the Unit will lead 
to improvementa of catch in the immediate neigh- 
bourhood of Hong Kong and will contribute sub- 
stantially to general fisheries research in the Indo- 
Pacific region. Under the auspices of the Indo-Pacific 
Fisheries Council, the Unit will pool ita results and 
collaborate with similar stations in the Philippines, 
North Borneo, French Indo-China and Malaya in 
research projecta relating to the China Sea. Among 
other problems the Unit will aim at undertaking 
the following research: survey the existing fishing 
grounds around Hong Kong, map them, and determine 
their species population and production; survey the 
sea-bottom, salinity and plankton in local waters ; 
study ocean currents and the effect of suoh currents 
and prevailing winds on the movement of fish, with 
the possibility of discovering new fishing grounds: 
determine the influence of the Pearl River on the 
fishing around Hong Kong; study factors influencing 
the yield of catch in the local fishing grounds with 
the view of forecasting production ; investigate the 
movement and feeding habits of fish, and, wherever 
possible, locate spawning grounds, eto., with the 
aim of trying to initiate control; make studies in 
relation to the extension and improvement of salt, 
brackish and freshwater fish-pond culture. 








































UNESCO INSTITUTE FOR 


EDUCATION, HAMBURG 


NESOO has recently sponsored an unusually 
interesting riment in West Germany, on 6 


began work during 1952. One is for Social Scien 
at Cologne; one for Youth, at Munich; and one f 
Education, in Hamburg. 

These Institutes are remarkablo in 
First, each has an international govyorning 
consisting of seven non-German and six G 
members, the funda of which are derived not from 
general Unesco budget but in response to an 8& 
by the Director-Goneral to individual nat 
Secondly, the Federal Republic of Germany 
establishment 
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amounts to the Institutes are to be found India and 
the Philippines; and the United Kingdom is not to 
be found among the principal contributors, France, 
Germany and the United States. 

With regard to the Institute of Education at 
Hamburg, the objecta are briefly : (1) to foster inter- 
national study of educational problems (particularly 
to enable German educators to meet educators from 
other countries); (2) to carry out research into 
educational aims and methods ; and (3) to participate 
in action undertaken by Unesco in ite campaign for 
the maintenance of peace and in its programme of 
education for international understendmg. 

The Governing Board determines policy from tme 
to time and is responsible for framing an annual 
budget. The Board consista of representatives of 
Germany (six), Canada, Denmark, France, Italy, 
Switzerland, the United Kingdom and the United 
=tates of America (one each), together with a repre- 
ventative of the Director-Gen of Unesco. From 
emong the members of the Board, a Standing Com- 
mittee of five has been appointed, again with & 
marginal majority of non-German members. 

The Governing Board decided that the first item 
on. the programme of the Institute should be a 
sev nar on “Adult Education as a Means of Develop- 
ing and 8 ing Social and Political Respons- 
ibiüry". This seminar opened on September 8 and 
confnued for one week. Thirty-flve participants 
from fourteen countries (including three from Eng- 
land) were the guests of the Institute. The physical 
atmoeohere of the Institute provided assurance of a 
favoureble meeting place. The introductory remarks 
of the director of the Institute, Prof. Walther Merck, 
&nd of the chairman of the Governing Board, Prof. 
J. Nova (but in his capacity aa an ordinary par- 
ticipant . led the seminar along the road of realistic 
digcuenica of some of the problems of adult education. 
The five zroupa into which the members divided (two 
English-eoeaking, two German and one Frenoh—but 
with a wido distribution of nationalities) discussed 
aspects of political responsibility, social responsibility 
and i] methods in adult education. It was 
gene y «greed that nothing really new had emerged, 
or indeed czuld be expected to emerge, but that for 
-ho first time the issue of political had 
bean faced. A fall rt will be published 
later in Engish, French and : 

Anyone attending the Institute’s social evening, 
wth cold and wines served in the Institute 
Faso, and jeining the subsequent gathering in the 
^i»-ary. would have found it diffoult to believe that 
ruch a diversis of nations could behave and indeed 
nd act with such bon-accord, despite diffloulties 

















“ye Institute received many valuable suggestions 
e farther actioa, and these are now being examined 
frd-aut how far they can be implemented, and 
tEgr some of hem can be in co-operation 
n the Youth nd Social Sciences Institutes. 

jor item on the Institute's 

i on “The Factors of 

influence the Development 
ble to participate in & 
of this seminar haa 
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HUGH MILLER, 1802-56 
COMMEMORATION AT CROMARTY 
By Sm EDWARD BAILEY, F.R.S. 


MPARATIVELY few now remember, the stir 

attending the centenary of Hugh Miller's birth- 
day, celebrated in 1902. Some 1,500 pilgrims from 
far and near assembled under the t column and 
statue which already commemorated Cromarty’s moet 
distinguished son. Sir Archibald Geikio was that day 
chief among & dozen speakers, including Principal 
Rainy, of the Unrted Free Church, Prof. Clarke, of 
Albany, U.8.4., Dr. John Horne, of the Geological 
Survey, and Sir James Grant, president of the Royal 
Society of Canada. Geikie gave of his best in love 
ied. ipiis to the memory of the man who had 
introduced him, and many others of his generation, 
to the wonderland of geology. In doing so he re- 
marked, a little pathetically, that he found himself 
the last survivor among geologista who could lay 
claim to intimate friendship with the erstwhile stone- 
mason. F , his beautiful address is fully 
reported in Nature (66, 426, 1902), while the 
ceremony as & whole is detailed in a valuable booklet 
entitled “The Centenary of Hugh Miller" (Glasgow, 
1902). 

Carnegie was among those present at the centenary 

gathering, and shortly afterwards he eroualy 
resented Cromarty with a Hugh Miller Library and 
itute—s further fitting memorial. Then, in 1938, 
the National Trust of Scotland, which meanwhile had 
oome into existence, took over from the Town Council 
the cottage where Hugh Miller had been born, 
already functioning as & shrine. The occasion was 
marked in Nature (142, 090 ; 1938) by an appreciation 
of H Miller’s work. 

On ber 14 of the present year, on the invitation 
of the Earl of Wemyss, chairman of the National 
Trust, & small gathering of about fifty met m the 
paved courtyard of Hugh Miller’s cottage to celebrate 
the hundred and fiftieth anniversary of the great 
man’s birth. After the chairman had explained the 
Trust's need for additional memberships and sub- 
scriptions to carry on its vitally important tasks of 
conservation, he asked Sir John Erskine, general 
manager of the Commercial Bank of Scotland, to 
recall a significant episode in Hugh Miller’s caréer. 
Sir John reminded us how, after fifteen years 88 
stone-mason, Hugh Miller, in 1834, accepted an offer 
of the &eoountantehip of the Commercial Bank's 
agency at Cromarty ; and how he held this post 
until, at the beginning of 1840, he to edit The 
Witness, a militant newspaper laun: to represent 
the views of an important section of the Presbyterian 
Church of Scotland. Sir John cited contemporary 
evidence of Hugh Miller’s speedy adaptation of him- 
self to a totally new style of endeavour, which brought 
him not only increase of money—very weloome to & 
man in love—but also increase of opportunity for 
study and writing. 


(University of Bt 
ni o i 
Macleod. (University of Aberdeen). Both stressed the 
intensely religious outlook of H 
rdinary (and also su ) introduction oi 
logical discovery into the pages of The Wines 
the very start of his editorship. 
The anniversary meeting was blessed throughout 
th perfect weather. An additional delightful feature 


were the Rev. J. H. Baxter 
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was the presence of two t-grandchildren of 
Hugh Miller (Brigadier A. A. Middleton and his 
sister), along with two great-great-grandchildren and 
one great-great-great-grandchild—the latter, Louisa 


Gordon, six. Brigadier Middleton's father, Sir 
Thomas Mi n—& mere grandson—had been one 
of the speakers at the centenary fifty years ago; now 


Louise, Gordon was invited by Lord Wemyss to head 
the roll of attendance with her signature. 


COBALT IN THE NUTRITION OF 
RUMINANTS* 


Response of Cobalt-deficient Sheep to 
Massive Doses of Vitamin B, 


now have unequivocal evidence that the 

deficiency-syndrome suffered by sheep grazed 

on cobalt-deficient pasture 18, in fact, the result of 
vitamin B,, deficiency. 

Experiments! conducted here ın 1943-44, which 
showed olearly that, to be effective for the prevention 
or for the cure of the malady, cobalt must be ad- 
ministered per os, focused attention on the nutritional 
importance of cobalt for the development of same at 
least of the mixed population of orgamsams which 
normally inhabit the rumen, and indicated that 
cobalt might exert its activity, primarily, by favour- 
ing the proliferation of organisms ible for the 
production of accessory food factors essential for the 
animal 


The fact that a profound macrocytio ansmia is a 
feature of the terminal stages of the cobalt-defloiency 
syndrome led us, early in our studies, to examine the 
effects of doaing with liver extracta, and much later, 
when small Suppe of vitamin B,, became available, 
the effects of administration of the pure, cobalt- 
containing vitamin. The doses used in these earlier 
experiments were of similar order to those employed 
for depot therapy in tho treatment of Addisonian 
pernicious ansmia (that is, 15-80 U.8.P. injectable 
units & week: the U.8.P. unit of hver extract con- 
tains approximately l ugm. vitamin Bj). In a series 
of experiments which would have enabled small 
effecta to be measured, no significant change in the 
progrees of the syndrome was obeerved to supervene 
on treatment with these amounts of liver extract or 
of vitamin B, irrespective of whether the dose was 
administered per os or parenterally. 

More recently, Becker and Smitht, who had 
identical ienoe with similar doses, reported that 
injection of much larger quantities of liver extract 
(16 U.8.P. unita & day) into cobalt-deflcient lambs 
elicited responses of the same order of magnitude as 
thoee brought about by administering adequate 
cobalt per os. These authors mentioned m an 
addendum to their paper that “larger amounts of 
Vrtamin B, do result in a posrtive response in cobalt- 
deficient lambe”, and, later, supporting evidence was 
published?. 

The first report led ua to study the effectiveness of 
parenteral injection of relativ large amounts of 
vitamin B, (equivalent to 300 ugm. vitamin B,, a 
week) into experimental sheep which had developed 
cobalt-deficiency while i on cobalt-deficient 
pastures, and which had failed to benefit from intra- 
muscular injection of the i mb of 16 & 

m Hle equivale pgm 
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'The ree reported in Fig. 1 are typical. This 
group of young merino ewes was one of a series 
drawn from an experimental flock that had 
for approximately a year on frankly cobalt-deficient 
pastures, and which had not previously been treated 
with cobalt. All were in an advanced stage of cobalt- 
deficiency. The first criterion ado for the selection 
of the animals into groups was degree of anemia 
—the oxygen-carrying capacity of the bloods of the 
animals in this particular group was close to 8 vol. 
oxygen per 100 ml. at the period when they werc 
selected for treatment. The animals were of mmilar 
body-weight (c. 20 kgm.). At the point indicated, 
No. 402 was treated with 300 ugm. vitamin By a 
week, injected into the gluteal muscles in doses of 
100 pgm. thrice weekly; No. 463 was treated with 
the equivalent of 7 mgm. cobalt a week administered 
per os thrice weekly at simular intervals; No. 493 
was untreated and served as a control. The effecta 
of the treatment are obvious. The slight lag in the 
response of No. 463 was typical of many but not all 
of the animals which recerved cobalt. 

These observations, together with others from mor 
intensive studies* of cobalt-deficient sheep confineu 
in metabolism cages under laboratory conditions, 
leave little doubt that the syndrome of cobek- 
deficiency in ruminants is the result of a shortage of 
vitamin B;, and point to the probability that 
ruminante require much more of this vitamin than 
do other animals. Normally, when the cobalt con- 
centration of the ingeete imposes no limit to the 
proliferation of organigms responsible for ihe sya- 
thesis of vitamin B,, in the rumen, the amount 
produced there is large (see footnote 5 for refcr- 
enoeg). 

A full account of these experiments will be pub- 
lished elsewhere. 

HEDbLEY R. MARSTON 
H. Joss Lew 


H. T., Nature, 104, 529 (1949). 
* Beaker, D. E , and Smith, B. H., J. Nsetrisoz, 43, 87 (1051). 
; and Turk, K. L, J. Nutrition, 44 456 


* Marston, H. R., and Smith, R. 3I. (see accompanying oomrnunioat-Dn). 
* Harton, H. E., Pkynol, Rer., 88, 66 (1952). 
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,7Íf Cobalt-deficiency in Sheep by 
Injection of Vitamin B, 


ES of experimenta with merino ewes confined 

sbolsam cages and fed on cobalt-deflcient 

has proved, $nier alia, that vitamin B,,, 

wed parenterally in relatively massive amounts, 

revent the development of oobalt-deflciency 

oms and will spectacularly restore normal 

1 to sheep which have dorod the malady. 

adings imply that, in the nutrition of rmminanta, 

functions merely to stimulate the proliferation 

mioro-organisma in the rumen which produce 

balt-containing vitamin B,,; the activity of 

uicro-organiams responsible for the fermentation 

rbohydrate in the rumen remains unimpeired 

tthe cobalt concentration of the fodder is reduced 

level which induces the profound defloienoy- 

Byudrome in the animal, as oritioel balance experi- 

menta have proved that the digestibility of the rations 

remains unaltered in these circumstances. The failure 

of appetite, which is the first symptom to appear, and 

which is progressive, is thus the result of a metabolic 

defect and not of & reduced capacity of the animal 
to digest and absorb ita foodstuffs. 

In thee experimenta the ration offered each day 
was comprised of 1 kgm. of oobalt-defloient wheat 
hay and 50 gm. of washed wheat-gluten : it provided 
4,100 koal. (gross) of combustible energy, of which 
between 40 and 42 per cent was voided in the 
fæces ; ıt provided the protein equivalent of 18-3 gm. 
nitrogen, of which 5-9 gm. nitrogen appeared in the 
fæces; and, as the chaff contained 0-025 pgm. cobalt 
per gm. and the gluten rather lesa, it provided 
< 25 pgm. cobalt a day, which is less than one-third 
of the minimum requirement estimated from experi- 
menta with sheep on cobalt-deficient pastures!. When 
supplemented with cobalt, these rations maintain 
mature sheep (40-45 kgm.) in positive energy balance 
and in excellent health. 

“After being taken from normal pastures and con- 
fined to these rations, all the ten 
mature ewes which comprised the 
experimental animals referred to 
here increased gradually in weight 
for & period which, in some, 
extended for several months be- 
fore their tissues became de- 
pleted to a degree which no 
longer allowed the animal to 
deol. effectively with the whole 
of its rations; appetite then be- 
gan to fail and eventually the 
syndrome progressed steadily in 
all the animals that were un- 
treated. 

The performance of the three 
ewes reoorded in Fig. 2 is typical 
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Of another group of three ewes, which after thirty- 
five weeks under identical conditions had not become 
depleted to the stage at which appetite begins to fail. 
one was treated with 1 mgm. cobalt a day per os, onc 
with intramuscular injections of 50 . vitamin B,, 
a day, and one was left untreated. The overall 
digestibility of the rations, and the vitamin B,, 
activity of the exoreta, were determmed in two 
14-day periods, one immodiately prior to treatment 
and one which began 14 days subsequent to the day 
on which treatment was started. Cobalt admunistered 
per os to No. 5012 increased the vitamin B, activity 
in ita feces from 490 to 8,700 pgm. vitamin B,, 
(equiv.) per day as assessed by the Escherichia ocoli 
assay and from 245 to 720 ugm. vitamin By, equiv.) 
a day by the Lactobacillus leichmannii assay ; whereas 
vitamin Bı, administered to No. 9072 effected no 
significant change, the mean activities of the fæces 
passed in the pre- and post-treatment periods being 
590 and 520 ugm. vitamin B, (equiv.) a day (Æ. colt) 
and 250 and 280 pgm. vitamin Bj, (equiv.) a day 
(L. leichmannii) respectively. The appetite of the 
untreated ewe, No. 90090, began to fail dunng the 
second collection period ; at that juncture the mean 
vitarhin B, activity of its fæces was 400 and 270 ugm. 
vitamin Bı, (equiv.) a day, as estimated by the 
respective methods. 

As the treated animals in this group consumed the 
whole of their rations during both periods, the overall 
digestubility of cellulose and the quota of the coni- 
bustible energy ın the fodder which was excreted in 
the fæces could be estimated precisely. Neither 
cobalt (per os) nor vitamin B,, (parenteral) effected 
any change in the overall digestibility of the fodder, 
although & considerable alteration in the nature of 
the microbial population of the intestinal tract of the 
animal which received a supplement of cobalt is implied 
by the increase in the vitamin B,,-activity of ita 
fæces. Similar balances were conducted on the other 
three animals mentioned above. ‘The vitamin B,, 
activity of their excreta is discussed by our colleagues, 
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of the individuals which were 
the first to develop deficiency 





symptoms. The responses of No. 
5009 to & supplement of 1 mgm. 
cobalt a day, per os, and of No. 
7019 to 50 of vitamin By, 
per day, injected intramusou- 














larly, are virtually identical, and 
leave little doubt that the cobalt- 
deficiency syndrome is the con- 
sequence of a metabolio defect 
resulting from a deficiency of 
vitamin B. 





2. Effect of treatment with cobalt or with vitamin B 
P appetite and consequent loss of weight of sheep confined 
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Dawbarn e Gl, who were responsible also for the 
microbiological assays reported here. 

In all, theee findings are in complete accord with 
the hypothems that the syndrome of cobalt deficiency 
in the ruminant is the result of a metabolic defect 
arising from a profound deficiency of vitamin B. 
Ruminante apparently require much more vitamin 
B,, than other animals, but the reason for this is not 
yet clear. There is no evidence that cobalt performs 
any physiological function in the tissues of animals 
other than as & constituent of vitamin Bis. The 
details of these experiments will be published else- 
where. 
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HupLEY R. MARSTON 
RIHARD M. Sucre 
June 8. 


! Marston, B. and Lee, H. J., cf. Marston, H. R., Physiol. Rev. 
88, 06 (1063). 


* Dawbarn, O., Hine, D. C, and Hughes, P. (see following coom- 
m 3 


Influence of Cobalt on the Production of 
Factors ponen. v itamin B,,-like Activity 
In the Faces of Sheep 


Wes have estimated the vitamin B, and similar 
factors in the urine and fæces of a number of sheep 
which were confined in metaboliam cages and fed on 
cobalt-deflcieht rations, and which were employed by 
Marston and Smith! for the experiments referred to 
in ihe P communication. 

5 the collection periods referred to here, an 
aliquot of the urine passed each day waa treated with 
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unchanged. The second three anmmals had not became 
sufficiently depleted for their appetites to fail and 
consumed the whole of their rations, 1,050 gm. a day, 
in period A. The intakee of No. 5012 (cobalt) and 
No. 9072 (vitamin B,,) were unchanged in period B, 
but No. 9090 (untreated) began to loeo ita appetite! 
Ford and Porter’ have reported that several “Bs- 
like factors" oocur in the of calves, and that 
these differ in their ca to ote the growth 
of the two micro-organisms E. cols and L. leichmannit. 
We have found that the estimate of vitamin Bi, 
activity in sheep fæces obtained with W. colt as the 
test organism was always higher than that with L. 
lotchmanmi. The relation between the two measure- 
ments has been expressed as & ratio (Table 2). 


TABLA 2, peel oa ae sla ea icc paste 


Dune period ths first three animals were in an advanced 
a (rel 1) Tho appetites of the other three had noi 
refused to eonsms 



















vee adjusted to pH 6-8 and stored at — 20° C. 
until composite samples were made up immediately 
before the assays were conducted. Aliquots of the 
feces were taken each day and stored at — 20? C. in 
sealed containers until required. 

The active material in the urine was measured by 
ta capacity to promote the growth and lactio acid 
production of us leichmannii 318 under 
strictly controlled conditions. Extracts of the fæces 
were analysed by this method and also by the plate 
method of Harrison et al.*, in which the test organism 
is a mutant of Escherichia coli. The results are shown 
in Tables 1 and 2. All animals had been on the 
deficient rations for 35 weeks before the treatments 
were begun. Period A was the 14 days immediately 
prior to treatment; period B was the 14 days 

inning & fortnight after treatment was started. 
The, first three animals were in an advanced stage of 
the oobalt-deficiency syndrome and their food intake 
in period A was leas than 250 gm. per day ; in period 
B animals No. 5009 (cobalt) and No. 7019 (vitamin 
B4) consumed more than double this amount, whereas 
the intake of No. 7009 (untreated) remained practically 


of the cobalt-defictensy were refuzipg the greater 
t9 fail during period. re dort pec the entreated No. 90 
whole of the ration 





Period A Period B ; 
Ame Ama Ratio O/L Ratio C Treatment in period B 
E eR men.) par em i " Jt lect ) tines à 
(6j rem. (L) ( Grm.) CD) 
— 06 0-46 14/1 xu 
0-25 ui 0-47 8/1 Cobalt (per 
0468 76 0-28 2-7/1 Stree Bis M ence) 
— 45 0-30 1 NH 
0:20 8 0 74 51 Cobalt (ser os) 
0-21 46 0-25 1-8/1 Vitamin Bis (parenteral) 








In the feces of the cobalt-deficient sheep, the ratio 
was between 1-4 and 2-4 to 1. After the animals had 
been treated with cobalt (1 mgm. per day per os), 
each method of assay showed an increased concen- 
tration of ‘vitamin B,,'" and the ratio rose to 5 or 
higher. Injection of vitamin By, (50 pgm. a day) 
into the animals had no appreciable effect on the 
vitamin B,,-like activity of a given weight of fæces. 

It would seem that there are'at least two “B a-like 
factors” in sheep feces and that their absolute and 
relative concentrations depend upon the level of 
available cobalt in the gut. 

Mary C. DawBarx 
Denm O. Hine 
PaArniCIA HUGHES 
Division of Biochemistry and General Nutrition, 
Commonwealth Scientifle and Industrial 
Research Organization, 
University of Adelaide. 
June 3. 
1 Marston, H. E~ and Smith, R. M. (see accompanying communication), 
* Harrison, R, Lom, K. A., and Wood F., Awelys. 78, 606 (1951) 
* Ford, J. H, and Porter, J. W. G., Bloohem. J., 51, v (1962). 
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The Editors do not hold themselves responsible 
for opinions expressed by their correspondents. 
- No noitoe is taken of anonymous communications 


Possibility of the Quaternary 
Fission of Uranium-235 


Ix their classic paper! discussing the theory of the 
fismon process, Bohr and Wheeler estimated the 
energy release to be expected in binary, ternary and 
quaternary flmsion of the compound nucleus of 
uranium-239. In the binary case, for fragments of 
equal mass, an energy release of 200 MeV. was 
obtained; for three nearly equal fragments, the 
energy release is alightly greater, being about 
210 MeV., while for drvision mto four comparable 
parte it falla to 150 MeV. 

imental observation of the quaternary famon 
of uranium-235 was claimed by Ho, Tsien, Vigneron 
and Chastel in 1040 *, when they observed an event 
in a pho ic emulsion which they believed could 
be represented best as four-perticle fission into masses 
of 81, 99, 36 and 20. In the analysis applied, there 
are an infinite number of solutuons for the mass 
values but the chosen one gave a kinetic energy 
release of 114 MeV., which they regarded as fitting 
the theoretical estimate well. A second case, re- 
in 1947 *, had three heavy fragments and one 
ight fragment, and the estimated masses were given 
as 84, 76, 72 and 4, and the total kinetic energy 
release as 102 MeV. These two events ooourred in 
the examination of 10,000 binary fission tracks, and 
, the frequency of fiasion was derived as 
0-0002 + 0:00015 of that binary flanon. 

In & recent detailed study of the slow neutron 
fission of uranium-235 with special reference to rare 
modes of fission‘, more than 600,000 binary fimon 
events bave been examined. Some 1,000 ternary 
events with a long-range light fragment have been 
observed in this work, but two events were 
reoorded which could possibly be as quaternary 
flasion. The two eventa concerned sre small, having 
a maximum particle range of l4u. This makes 
measurement difficult, i ly with a heavily 
ionizing track suffering multiple scattering, and 
ied lead uti amet par tjui does not 
yield satisfying resulta. It is not possible to determine 
whether the eventa are truly quatn fission or 
whether they are explicable as (1) to recoils pro- 
jected by the pair of fission fragmenta in the act of 
separating, or (2) & ternary event with a random 
track i . In any event, if quaternary 
fiagion is a physical possibility, these experimenta 
suggest that the cross-section given by the French 
group is too high by at least a factor of ten. 

Quaternary fission has also bean looked for in the 
fast neutron fisson of uranium and thorium’, and 
the photo-fission of uranium’ and thorium’. No 
evidence for flaeion into four fragments of equal mass 
hag been found in these- experiments, although in 
the photo-flasion of ur&nium* and the fast neutron 
fission of thorium' an event consisting of the two 
heavy fission tracks and a pair of a- icles haa 
been observed. In each case ıt was le to show*:* 
that the disintegration could be explained as 4 
ternary fission in which the third nucleus was the 
unstable berylliun-8 emitted in the ground-state 
and which immediately broke up into a peir of 
a-particles. 
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This body of evidence suggeste that quaternary 
fission is a highly improbable prooees whatever the 
nucleus and mode of excitation. 

] E. W. TrrrTERTON 
Research School of Physical Socienoon, 
Australian National University, 

Canberra. March 10. 
1 Bohr and Wheeler, Pkye. Res., U6, 426 (1089). 
"Ho, Talon, Vigneron and Chestel, O.R. Acad. Soi, Paris, 883, 1110 
? Tsien, Ho and Vigneron, J. de Phys., 8, 165 (1047). 
+ Tüierton, Naiwre, 168, 500 (1061). 
'Titterton, Phys. Rev., 83, 673 (1961). 
*Titterton and Goward, Phys. Bes., 76, 142 (1040). 
1 Titterton and Brinkley, PAL Meg. £1, 500 (1050). 
"Goward, Titterton and Wilkins, Nature, 164, 661 (1049). 
* Tittecton, Phys. Res., 83, 1076 (1951), 
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Viscosity and Thermal Conductivity of 
Liquid Argon 

Soa time ago!, I put forward certain very simple 
suggestions concerning the mechanism of the viscosity 
of hquids. These notions led to, among other things, 
& formula for the viscosity of simple (monatomic) 
liquids at the melting point which has been sur- 
prisingly in representing the melting point 
viscosity, nu, of liquid metals’. My assumption is 
that in a simple (monatomic) liquid at melting point 
the atoms are vibrating about a mean position which 
very slowly migrates. and that momentum is trans- 
ferred from layer to layer of the liquid at the extreme 
librations. This gives for the viscosity at melting point: 


"x = AX, (1) 
les 


where y is the frequency, m the mass of the atom 
and c the interatomic distance, while A is & constant 
the precise calculation of which would be very 
difficult, but which must be about 1. I took it as 
4/3 in my original paper. 

Now if this simple pedido E an meaning, 
the ratio of the thermal conductivity k to the coefficient 
of viscosity at the melting point should be given by 
considerations similar to those which apply in the 
case of gases. We are led to the formula: 

F_ Ba, (2) 

7 : 
where c, is the heat in cal. per at constant 
Tulane ani Bap scam d ponetebt sich aicnid De 
about 1. This formula should apply to monatomio 
liquids but, among them, not to metals, sinoe with 
these the heat is transferred mainly by electrons, 
which transport very little of the momentum. 

The recent determination of the thermal oon- 
duotiyity of liquid argon? enables ua to teat (2). The 
thermal conductivity extrapolates to 8-08 x 10~ at 
the melting point, the viscosity to 2-82 x 10°, 
which gi n = 0-108, while c, at the melting 
point! is 0-188 cal./gm. The value of B therefore 
comes out to be 0-8, which is as near 1 as we oen 
well expect with an approximate formula of this kind. 

~ E. N. pa O. ANDRADE 
The Atheneum, 
Pall Mall, London, S.W.1. 
July 22. 
1 Andrade, H. N. da O., PhiL Mag., 17, 497, 008 (1084); Pros, Phys. 

Soo, Bl, 748 (1040). 

1 Royal Boclety Discussion on the Theory of Liquids (in the press). 

* Uhlir, jun, A. J. Chom. Phys, 98, 463 (1052). 

4 Rudenko, N. B., and Behubnikow, T, W., Phys. E. SowjJet., 6, 470 (1084). 
!Hucken, A., and Hauck, F, T. skype. Chem., 184, 161 (1028). 


November 8, 1952 


No 4332 


Theories of Magnetic Storms and Aurora 


REcENT theories of magnetic storms and aurorwe 
duo to Alfvén! and Martyn! have had considerable 
success in explammg various observations, though 
Alfvén and Chapman have both pointed out? that 
the most satisfactory test of these theories would be 
an experimental one. Further insight mto these 
theories may also be expected using a different 
theoretical approach: instead of calculating typical 
orbits for the particles, the continuous gas model may 
be used. This facilitates the use of Maxwell’s equations 
in considering the effect of the charged particles on 
the tic fleld; the knowledge gained 
about the fleld can then be used in discussing the 
orbita. 

This approach leads to a oriticiam of that aspect 
of the theories mentioned which concerns the accelera- 
tion of the auroral particles ; the acceleration of these 
particles gives rise to & ‘back effect’ which has not 
been taken into account by Alfvén or Martyn. In 
both theories the auroral particles are supposed to 
be accelerated by a steady electrio field occurring 
withm & few earth radii of the earth, although the 
mechanism by which this field is to be set 
up is different in the two theories. there were a 
region containing such an electric fleld, it is obvious 
that all charged particles in that region would be 
accelerated, and, if they were to acquire the necessary 
energy of 10 keV., all the electrons in this region 
would be moving in nearly the same direction with 
velocities of 6 x 10° am./seo. Then if there are 
100 electrons per c.c., as inferred from one theory, 
the current density is 800 e.s.u., which is relatively 
large, and Maxwell’s equation : 

o ourl H — dE/a = 4r], 
must be considered. The displacement current be- 
comes important only for phenomena at radio fre- 
quencies, so that [curl H| must be of the order of 
10-7 gauss/am., which again is relatively large. Just 
how ourl H attains this magnitude must be discussed 
using another of Maxwell’s equations : 

dH/a — — o ourl E. 

I have investigated this question‘, using the 
approximation E = — u A H/o, where u is the bulk 
velocity of the gna; this approxima- 
tion is valid before the current density 
becomes large and is therefore good 
enough to.decide whether the current 
density becomes large. The point of 
the discussion is that the magnetio field 
reacts on the gas through the force 
density j A H/o, and, since the tem- 

ral rate of change of the magnetic 

d depends on the velocity of the gas, 
the important question is whether this 
force density favours or opposes the 
type of motion which will increase [curl 
H| and therefore also increase the cur- 
rent density. It is found to oppose this 
type of motion except in the neigh- 
bourhood of & neutral point of the mag- 
netic field, and hence, if |curl H! is to 
be increased elsewhere, some force is 
needed ‘to drive the dynamo’. Alfvén 
and Martyn have not allowed for this 
reaction of the fleld on the gas, and 
it is therefore doubtful whether the 
accelerating processes they have pro- 
posed can occur. 
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The suggestion that an electrio discharge would 
oocur at a neutral point waa first made by Giovanelli* 
in connexion with solar flares, and Hoyle* has pro- 
posed a theory of the aurora in which the auroral 
particles are accelerated at neutral pointe. The 
neutral points are due to the combination of the 
magnetic field of the earth and a magnetic field 
carried out from the sun. Alfvén’s model does, in fact, 
incorporate a magnetio fleld of golar origin, and further 
discussion of all aspecta of such models seems likely 
to be fruitful. 

J. W. DcNozY 
School of Physics, 
University of Sydney. 
April 17. 
1 Alfvén, HL, ""Comminel Eleotrodynamice" (Oxford, 1960) 
, Martyn, D. F Nature, 167, 92 (1951). 


a B Nature, 167, 964 (1051). Chapman, B., Netwre, 108, 86 


! Dungey, J. W., Ph.D. thesis (Cambridge, 1961). It 1s hoped to publish 
a delafied account eiewhere. 
G B. G, Mom. Not. Roy. Astro. Soe, 107, 338 (1917); 
108, 163 (1948). 
L| Hone Fi, “dome Reoent Researches in Solar Physics" (Camb. Untv. 
1049). 


Thin Glass Layers as Supports for 
Electron Microscopy 


In the usual techni of electron microscopy, 
‘Formvar’ or collodion layers are used as supports. 
We have been studying the electrical properties of 
thin metallic layers and determined their structure 
by means of the electron microscope. The electrical 
resistances were made on glass strips, while "Formvar' 
layers were used as for the electron micro- 
scope examination. e have always hesitated to 
consider the picture obtained on ‘Formvar’ as identical 
with the structure obtained on the glass surface ; 
therefore we tried to use very thin layers as 
supporte, and eventually succeeded. 

The technique is as follows. A closed tube 
is heated in & coal gas — oxygen flame and blown out 
‘suddenly mto the air. Thus the room is filled with 
very small pieces of glass flakes floating down to the 
floor. The thickest ones come down first, while the 





Silver deposit (1) on "Formvar', (2) on glam 
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thinnest ones fall very slowly. The thin pieces of 
glass are caught on the surface of & vessel filled with 
water. Afterwards they are taken up from this water 
surface on the silver port for the electron micro- 
soope. The water is suficiont for the adhesion of the 
oe ee e ea It is better, however, to 
the glass layer at one point by means of “Formvar’ 
used as adhesive material. In Figs. 1 and 2 are 
reproduced pictures, taken with a Philips electron 
microscope (E.M. 100), of the same ailver layer 
obtained by sputtering on glass and the other on 
Formvar’. The magnification is about 20,000 for 
each. 
It can be seen that the pictures obtained are similar 
in first approximation and are composed of small 
grains on & continuous underlayer. However, the 
grains on glass seem to be somewhat larger, aa is 
also the separation between them. The macroscopic 
thickness, evaluated by weighing a teet-plate, was 
found to be 950A. 

We are now trying to use much greater magnifice- 
tions by making still thinner glass layers. At present 
the layers are made from Jena Gerate Glass 20. 

e wish to thank the Centre Belge dea Brasseries 
et des Malteries for fmancial help for this research. 


A. VAN lTTBEBHEX 
L. Du Gzgwva 
Q. F. Van VSELBN 
C. A. F. TUYNMAN 
Institute for Low Temperatures 
and Technical Physica, 
Louvain. 
May 5. 


Dielectric Constant of Water Films 

IN order to explain some recent high-frequency 
(480 Mc./s.) measurements by Cownie and Palmer! 
on the variation in the dielectric constant of moist 
olay with water content, it was assumed* that the 
dielectric constant of the water increased expon- 
entially from 3 (the high-frequency value for ice) at 
the water- clay boundary to BO (the normal value 
for water) at an infinite distance from the boundary. 
It was supposed that the maximum change occurred 
in the thin layers of water close to the solid, and that 
the effecta extended into the bulk of the liquid for 
appreciable distances. 

That thin layers of water do exhibit abnórmal 
mechanical and electrical properties is well known, 
and the terms ‘bound’ water or "l'eau “solide” '* have 
been used to indicate the ioe-like properties of thin 
water films. The restricted movement of such ‘bound’ 
water molecules would ly result in a value 
of the dielectric constant lees than the normal value 
of 80. 

In addition to the assumption that the dielectric 
constant of a water film varies with ita thickness, 
it was found desirable to make & further assumption 
that the clay particles were both uniform in size and 
spherical in shape, although no steps had been taken 
to ensure this when the original experiments were 
undertaken. thy it has been decided to oon- 
tinue the investigation into the dielectric constant 
of thin water films by using certain composite or 
‘synthetio’ dielectrics. which are more amenable to 
theoretical treatment than is a edP water mixture. 

Preliminary experiments were e at frequencies 
of 2 and 8 Mo./s. with thin mica plates separated by 
layers of water. It was found that the dielectric 
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constant of the water decreased with the thinness 
of the fllm from more than 20 for films about 5y in 
thickness to leas than 10 for films about 2 y. in thick- 
ness (thickness calculated assuming no absorption). 
Even with very wet composite dielectrics, the 
dielectric constant of the water did not exceed 60. 

It is known’ that the dielectric constant of ice at 
a temperature not very much below 0° O. changes 
rapidly from about 90 to 8 when the frequency 
increases from just below to just above 10 ko./s. 
It was therefore thought that ‘solid’ water might 
exhibit & comparable variation about this frequency. 
To test this possibility, composite mios - water 
dielectrics were measured at 2 Mo./s. and at 2-5 ke./s. 
The value of the dielectrio constant of the block of 
dielectric at the lower frequency was approximately 
double the value obtained at the higher frequency, 
indicating that the value of the dielectric constant 
of the inter-layer water was probably trebled or even 
quadrupled. In order to prevent ion between 
successive measurements, it was not possible (in these 
preliminary experiments) to make the 
weighings which would enable the dielectric constant 
of the water alone to be calculated. A check experi- 
ment showed that the dielectric constant of the mica 
remained constant for this range of frequencies. 
Thus, since the dielectric constanta of both water and 
mica are not frequency-sensitive over the range of 
frequences whereas ice is frequency-sennitive 
at about 10 ko./s., it would appear that the water 
film is tending to act nob as ‘solid’ water but rather 
as ‘liquid’ 10e. 

This is perhaps a subtle distinction; but ıt ia an 
important one when problems relating to the di- 
electric properties of thin water films are under 
consideration. It is also conceivable that this point 
of view may contribute to a better understanding 
of the abnormal mechanical properties of thin liquid 
films 
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Further experiments are in progreas to confirm 
these conclusions, and it is pro to extend the 
investigation to various forms of ‘synthetio’ dielectrics 
with liquids other than water as the matrix. We are 
indebted to our colleague Mr. J. Muir for assistance 
with the lower-frequency measurements. Á 


L. 8. PALkER 
A. CUNLIFFE 
J. M. Hoven 
Physios Department, 
University College of Hull. 
May 17. 


1 Oownle, A, and Palmer, L. 3., Proc, Phys. Seo., B, 66, 296 (1052). 
* Palmer, L. B., Proo Phys. Sos., B, 68, 674 (1052). 
* Blanchard, K. C, Cold Spring Harbor 8ympostum, Wo. 8, 1 (1940) 


t a Marie; and Freymann, Rané, O-R: Apad. Bst Pena; faa, 
* Dorsey. H., "The Properties of Common Water Substance’, 108 


Relations between Small-Angle Inter- 

ferences of Silk and the Wax Content 
In previous papers. it haa been established that 
alkali treatment of fresh preparations of silk flbroin . 
gives rise to the appearance of new torial small- 
angle reflexions which were believed to be higher 
orders of a ground-period of 45 A. At first this effect 
rau aoned to a structural change of the silk lattice. 
Continued investigations, however, made it very 
likely that the new reflexions are due to some waxy 
substances. This sasumption has now been confirmed 
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by meens of the following experiments : (1) The new 
reflexions disappear if the sample is treated with 
1:1 ether-aloohol for 8 hr. at 40? C. (2) After re- 
moving the solvent by evaporation, a waxy substance 
(1:0 per cent of the weight of the degummed silk) is 
obtained. This is in good accordance with the data 
of other authors, who have found 1-2 per cent wax 
in Bombyx mort silk*. The extracted substance shows 
rid reflexions corresponding with the net-plane 
ven in column 2 of the accompanying 

uo eoe l gives the net-plane distances of 
alkali-treated freah silk samples, and shows the good 
accordance between the inner reflexions of the extract 
and the strongest ones of the alkal-treated silk. 
The outer reflexions of the extract identify the sub- 
stance as probably a wax. It is to be noticed, how- 
ever, that the reflexion corresponding to the smallest 
angles is not Bo sharp. (8) Extracting the alkali- 
treated silk with ether-aloohol gives also a waxy 
residue (1-6 per cent of the degummed silk) showing 
practically the same di as is described under (2). 
(4) The ether—aloohol solution shows absorption bands 
in the ultra-violet at 8,700 and 4,400 mm.-! which 
are characteristic for conjugated unsaturated fatty 
acids. The extracted fat (or wax) contained 0:8 per 
cent conjugated dienes and 0:2 per oent trienes. 


Not-plane distances (A.) Reftexions (A.) 
46 45 
16 15 
9:3 98 
4:20 1-00 
3-46 3-70 
3-01 3 25 
2 50 2-88 
2:25 246 
2 22 


This was to be expected, since Bergmann‘ has 
found liquid fatty acids in extracted silk wax, and 
lmoleic and linolenic acid have been extracted from 
cocoons of Bombys mort’. Bergmann, mvestigating 
the relations between fat content and mechanical 
pro could not find any quantitative relations 
and concluded that the wax simply protects the 
fibre against wetting influences’. (5) Films ‘of 
‘renatured’ silk after alkali treatment do not show 
any new reflexions, as stated in previous papers’. 

The appearance of the new small-angle reflexions 
in the X-ray diagram of alkali-treated fresh samples 
of silk indicates that the hot alkali brings the primarily 
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amorphous waxy substances to crystallization. Áppar- 
ently the fresh samples with well-formed intermioellar 
spaces give better chances for such crystallization 
than older preparations with probebly closer-packed 
unite 


The net plane corresponding to the large wax 
period runs parallel with the well-developed plane of 
the micelles (grid-plane). Since this period coincides 
apparently with the lo extension of the wax 
molecules, it seems probable that the chains of the 
fatty acids stand more or less perpendicular to the 
grid-plane of the micelle. This pointe to some inter- 


„action with the polar side-chains of the fibroin. 


The fact that the silk fat (or wax) is primarily not 
crystallized pointa to & very subtle and perhaps mono- 
molecular distribution. 

Since it has been stated that unsaturated fatty 
acids promote distinctly the polymerization of pro- 
teins in and since Miller’, for example, haa 
ahown t the fibrous denaturation of globular 
serum proteins is rendered possible by lipoidal sub- 
stances, one is tempted to suggest also & functional 
significance for the ailk fat in the transformation of 
the globular into the fibrous form. 

We are indebted to Mrs. O. Gold for experimental 


assistance. 
O. KRATKY 
E. BOHAURMNSTHIN 
A. SERORA 
Institute for Theoretical and Physical ee 
University, Graz. 
May 12. 


1 Kratky, O., Behauenstein, E, and Sekora, Nature, 165, 527 
(950); "Farad 800, Discum, No 11 tioii. 


"Hue O., ee i Mis Destinos (Hutchinson's 
rans, o. Sehanuenstem, H. and Bekora, A., Nature, 168, 1031 


(1050). 
* Bergmann, W. Test. Ree., 8, 221 (1038). 
: aam A and Halden, W., “Analyse der Feito und Wachee’, 2, 491 


“Bergmann, W., Tert. Rer., 9, 175 (1939). 
? Muller, B., £M. ally. Pathel. pathel. Anatom., 85, 300 (1949). 


Resuspension of Dow Latex ‘580G’ by 
Ultrasonics 


ATTEMPTS to d & sample of Dow poly- 
styrene latex '580G', which had dried out from 
40 per cent suspension, by wet grinding and by 
shaking with water were only successful. 
Ultrasonic ion has been used and found to be 
successful er certain conditions. 

Quantities of approximately 2:5 mgm. solidified 
latex in 10 ml. of soft tap water (hardness 20-380 
p.p-m.), in a glass test-tube, diameter 2 cm., were 
placed in an oil-bath over the centre of a quartz 
pa ese generating approximately 100 W. ultrasonic 

Samples were treated for 80 seo., 90 seo., 
and ie 16 min., respectively, at 300 ko./s. with @ con- 
tinuous dissipation of approximately 10 W. in the 
sample. The suspensions produced were all found to 
be stable. Pa Pe D ee anon Lerner 
were examined in electron microscope in an 
unshadowed condition, together with a sample of 
Dow latex '680G", which had not previously dried 
out, supplied by Dr. V. E. Cosslett. 

The 80-800. sample contained several undispersed 
fragments of the original solid together with mingle 
spheres and amall planar groups. Very few fragments 
remained in the 90-sec. d The individual 
particles were still spherical and discrete (Fig. 1). 





Ultrasonic treatment for (1) 00 seo., (2) 16 min. 


The 16-min. sample, in addition to the usual single 
spheres and planar groups, contained many spheres 
which had been re-aggregated by the treatment and 
which had begun to coalesce, with a resultant loas of 
sphericity and diameter (Fig. 2). No such degenerate 
groupe were found in the other samples. 

As Jellinek and White! have shown that ultrasonic 
treatment of a polystyrene solution m benzene 
Tesulted in & progreasive reduction of the average 
degree of polymerization, attention was paid to any 
possible changes in size and shape of the latex as s 
result of the treatment. Comparative measurements 
of the four samples were made at a fixed setting of 
the lens controls (magnifloation approximately 20,000) 
. using several grids from each sample in order to 
minimize errors due to possible small magnifloation 
fluctuations between grids. No significant change 
was found in sphere di in either the 80- or 
00sec. treated samples, and it is concluded that & 

iod of 90 sec. gives satisfactory resuspension. It 
is probable that the duration is not critical. It should 
be mentioned that in the samples from both sources 
a very small proportion of sphere appreciably larger 
or smaller than the average size existe, but these are 
quite readily recognized. 

It is interesting to note that conditions for satis- 
factory resuspension of the latex are the game as 
those previo found by one of us (P. H.) for pro- 
ducing & stable carbon-black dispersion in water. 
The main requirements are: (a) low concentration of 
solid in liquid; (b) short period of ultrasonic treat- 
ment, usually lees than 2 mm. with the unit desorbed 
above; (o) soft tap water. If these conditions are 
not satisfied, then a coarse dispersion is formed which 
settles out. 


P. HATFIELD 
Dunlop Rubber Co., Ltd., 
Research 


Centre, 
Birmingham. 
H. W. ExERTON 
P. E. Wrist 
British Paper and Board Industry 
Research Association, 
Kenley, Surrey. 
May 19. 


r R. C., and Williams, R. O., J. App. Phys.. 19. 1180 (1048) , 
30, #24 (1049). Beott, G. D., J. Av». Phan. 20, 417 (1049). 
1 Jellinek, H. H. G., and White, G., J. Polymer Sc., 6, 745 (1961). 
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Chemical Mechanism of Permanent Set 


Some years ago! it was argued that the permanent 
set which strained wool fibres acquire in steam is due 
to two consecutive intramolecular reactions, namely, 
disulphide bond breakdown, which leads to the 
dissipation of stress, and linkage rebuilding, which 
stabilizes the relaxed structure. Indirect evidence of 
many kinds led to the conclusion that the reactions 
take place according to the following scheme : 


R.CH,.8.8.0H,.E + H,O — R.CHSH + R.CH,80H 
R.CH,80H + H,N.R’ — R.CH,B8.NH.R' + H,O. 


Follo a suggestion of Phillips’, evidence was 
araia obtained? that, when alkalis are used as 
setting assistants, —CH=N— as well as sulphen- 
amide linkages are formed : 


R.OH,80H — R.OHO + H,8 
R.CHO + H,N.R’ > R.OH— N—R" + H,O. 


The above conception of the chemical mechaniam of 
permanent set has, however, failed to command 
general acceptance, because Cuthbertson and Phillipst 
and Lindley and Phillipe* found little or no fall in 
free amino-nitrogen, as estimated by the van Slyke 
reagent, after wool had been boiled for 1 hr. with 
borate buffers at pH 8 or pH 10, nor was there any 
rise in the content of cysteine. Direct evidence that 
the lysine side-chains of wool take part in the linkage- 
rebuilding reaction has now been obtained in the 
folowing way. 

Several bundles of Linooln wool fibres were 
stretched 40 per cent and set by immersion in & 
boiling 2 per cent solution of borax for 1 hr. After 
being washed in several of distilled water, 
the wool was treated with 1-ftuoro-2 : 4-dinitrobenzene 
for 48 hr. at 87° C. under Sanger’s conditions’. The 
fibres were washed thoroughly with alcohol and water 
before being hydrolysed for 24 hr. with 6 N hydro- 
chlorio aid and the e-N-dinitrophenyllysine was 
estimated after separation on & silica column in the 
usual way. Four sets of experiments were carried out, 
and the lysine content of the set fibres, after oor- 
rection for decomposition during hydrolysis, was 
found to range from 2-15 to 2:53 per cent. Since the 
lyame content of the untreated wool, determined by 
the copper-complex technique’, was 3:27 per cent, 16 
ia clear that the lysine content of wool is reduced 
when stretched fibres are set in a boiling solution of 
borax. s 

In another iment, several bundles of set fibres 
were mixed and divided into two parts. One part 
was treated with I-fluoro-2: 4dinitrobenzene, and 
the lysine content was found to be 2.02 per cent. 
When, however, the second part was hydrolysed. with 
6 N hydrochloric acid, without previous treatment 
with 1-fluoro-2 : 4-dinitrobenzene, the lysine content, 
estimated by the copper-complex technique, was 
found to be 8-38 per cent, the same aa that of un- 
treated wool. It is clear, therefore, that the lysine 
side-chains take part in the formation of new cross- 

i which are broken, with liberation of lysine, 
when the set fibres are hydrolysed in boiling 6 N 
hydrochlorio acid. x 

Either —8—NH-—- or —OH=N— linkages would 
fulfll these requirements for, in ta with 
model compounds, it was found that the sulphen- 
amides are decomposed into sulphenio chlorides and 
amines by boiling 6 N hydrochloric acid. When the 
sulphenamides were boiled with hydrochloric acid im 
presence of mercaptans, disulphides were obtained. 
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Any mse in the cysteine content of set fibres would 
not, therefore, be detected in the hydro te if set 
is due mainly to the formation of henamide 


croes-linkages. 
We are indebted to the International Wool Beore- 


tarist for grants in aid of this investigation. 
R. B. AsquiTE 
J. B. BSPHAXMAN 
Textile Chemistry Laboratory, 
Department of Textile Industries, 
University, 
Leeds 2. 
May 19. 
! Bpeakman, J. B., J. Soc. Dyers and Colourists, 68, 335 (1936) 
"Phillips, H, Newre, 188, 121 (1986). 
"Speakman, J. B., and Wh O. B., J. Soc. «nd Coleuriss, 
tiga? (1030). Bpeakman, J. B., and Stoves, J. L., ibid., 58, 286 
t Cuthbertson, W. R., and Phillipe, HL, Biochem. J., 39, 7 (1045). 
‘Lindley, H. and Phillips, H., Bioshem. J., 39, 17 (1945). 
“Senger, F, Biochem. J., 00, 507 (1945). 


' Porter, R. E~ and Sanger, F. Biochem. J., 287 (1948). Middle- 
Dood, Wl Re Nehme, ih, 33i Iu. S CoS 


A Method for Overcoming ‘Unsoundness’ 
in Magnesian Limes 


BurLpiwG failures arising from the use of limes 
with a high content of magnesia have frequently 
been obeerved. These failures—such as spalling and 
blistering of plaster coats, disin tion of mortar 
jointe and expansion of brickwork—are, according 
to Wells and others", oaused by the slow hydration 
of the magnesia in these *unsound' limes, and may 
extend over periods up to several years. Complete 
hydration of these limes oan be'^abtained by trest- 
ment with high-preasuire steam ; this treatment, how- 
ever, which is extensively used by American lime 
manufacturers, is expensive both in equipment and 
operation, and & simpler one is desirable. Experi- 
mental work in this Division has been based on the 
principle underlying Sorel eement manufacture, in 
which inert besio salta of magnesia such as i 
oxychloride or magnesium oxysulphate are formed 
by the reaction between magnesium oxide and mag- 
neum chloride or magnesium sulphate. 

For the initial stages of the work in the laboratory, 
artificial mixtures of calcium oxide and magnesium 
oxide, prepared from the precipitated carbonates in 
proportions found in natural limestones, were used. 
The salte calcium chloride, magnesrmm chloride, 

sulphate and ammonium chloride were 
added to the samples, either in the hydrating water 
or after the hydration of the lime to powder or putty. 


In al instances the unsoundness as by 
a modifed Le Obatelier autoclave ion test 
(National Building Studies Special Report No. 3, 


1048) was so reduced by calcium chloride, magnesium 
chloride and ammonium chloride that the material 
could be classed as sound. Magnesium sulphate was 
found to be much less effective than the other salts. 
The best resulta were obtained with calcium chloride 
added to the mixing water after hydration. 

The salt treatment, when repeated with dolomite 
and magnesian limes made from natural materials, 
produced a similar decrease in expansion. Ona pilot- 
plant scale the treatment proved equally satisfactory. 

The effect of the salts on the general properties of 
mortars and plasters made from treated material has 
been investigated. The conaistency, bulk density, 
workability and hygroscopicity were found to be 
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practically unchanged, and the amount of water 
soluble salts was well within the permissible limite. 
Plaster panels applied to a wall in the ordinary way 
are at present under observation. 

The theoretical background of the reactions taking 
place in the process is being studied. 


3 T. DEMEDIUK 
Division of Building Research, 
Commonwealth Boientiflo and 
Industrial Research Organization, 
A: li 


April 8. 
lw L. B., and , E J., J. Res. Nat. Bur. Stand., Bea Paper. 
r dus 108. 


‘Well, L. W. Clark, W. F., and Levin, H. ML, J. Res. Nat. Bur. 
Stand., Bea. Paper 1017 (Beptember 1918). 


Salting-out Chromatography of Amino-acids 
and Peptides in Filter Paper and other 
Media 

EARLIER investigations in this Institute! have 
shown that substances like dyestuffs and some 
proteins show & very marked increase of adsorption 
on to filter paper and other adaorbenta in presence of 
salts in large concentrations. The adsorption may 
thus be increased from practically zero (in pure water) 
to considerable amounts, and the phenomenon may 
be utilized for chromatographic separations, using 
salt solutions of lower concentrations or even water 
for the elution. Similarly, Holman and Hagdahl* 
found that the adsorption of fatty acids on to carbon 
from solutions in ethanol was very markedly in- 
creased if the solubility was reduced by adding water 
to the solution. 

In general, it ia to be expected that the adsorption 
will increase as the solubility is reduced by changes 
in the medium which do not appreciably affect the 
adsorbing surface’. Recently, we have found that 
amino-acids and peptides show the same phenomenon 
both on charcoal and filter paper, and it is possible 
to obtam very satisfactory paper chromatograms 
based upon the salting-out principle by using, for 
example, strong phosphate buffer solutions as a 
medium. Figs. 1 and 2 show some paper chromato- 
grams obtained in this way. (In absence of salta the 
adsorption is very small.) It ia intereating to note 
that the order of the Rp values is to & certain extent 
reversed as compared with ordinary partition 
chromatography in butanol- water . 

There seems to be a tendency for the salt to collect 
at the solvent front in the paper even if evaporation 
is prevented, and therefore the best results are 
obtained if the original spots are applied at a con- 
siderable distanoe behind the front. This enrichment 
of salta towards the advancing front points to a 
negative adsorption of the salts, that is, the water is 
more strongly bound by the cellulose than are the 
salts. This provides the necessary conditions for & 

ing-out effect, which may, of course, also be 
as a kind of partition between a salt-rich 
and a salt-poor medium. There may also be somo 
relations between this phenomenon and thoee de- 
scribed by Herbert and Pinsent‘ and Martin and 
Porter’, where & second phase is created in ethanol - 
water or ‘Oellosolve’— water systems by salting out, 
by which suitable conditions for chromatography of 
some proteina have been realized. The analogy to 
the effecta of high salt concentrations in oounter- 
current extraction according to Craig should also bo 
noted’, 
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and Isherwood's reagent has 
been modified to allow the 
papers to be dipped insteed of 
à sprayed, by replacing part of 

e water wıth acetone’. Molyb- 
dats reagent: 1 gm. ammonrum 
molybdate is dissolved in 8 ml. 
5 water and 3 ml. concentrated 

hydrochloric acid; 3 ml. per- 

chloro acid (70 per cent) are 

added, and the mixture diluted 

to 100 ml. with A.R. acetone. 
$ Heating and treatment with 
hydrogen sulphide are as in the 
original method. Compounds 
absorbing ultra-violet light are 
detected by Markham and 


n -out method. Smith’s‘ photographic method, 
e lower using & solution of chlorme in 


carbon tetzechloride instead of 


di-methtnaine ; (6) 0 5 t d- : -005 0-25 per oent & chlorine gaa filter. This mod- 
d-tryptophans ; (8) 0-01 ml 0-135 per oont Q.trpptoplane + dl phenyialamne  $ ification allows a l-om. quarts 
@-leucine + ) 
Fig 2% Same es Fig 1, but with the fi substan to. bo ] 
as wi oos : i 
(1) 0-005 mL 0% per cent d-leucyl ine; (2) 0-006 ml 0-5 per oent d-lonoyi- These methods are being 
giyotne ; (3) 0-005 ml. 0-5 per cent g -leuctne; (4) 0-005 mL 0 cent glycyi- applied to the quantitative 
giyoh ; 0-01 ml 0-25 per cent glyoyld- tophane; (6) 0-005 mL 0:5 per om separation of phoephorus- 
^ ; 0-01 0-25 per cent (glyoyl--tryptop + gtyoyi-t-tyroaine), n 
8) 0-01 mL 0:25 per cent (glyoyl-I-iyptop + + glyoyl-glycfno) containing compounds m ex- 


The principle appears to have wide applicability 
in chromatography, even if the large amounts of salt 
involved will sametimes present difficulties. On the 
other hand, the procedure can probably be used with 
advantage in many cases where lack of solubility in 
one phase makes it difficult to apply the partition 
method. 


L. Haapagn 
A. TIBELIUB 
Institute of Biochemistry, 
Uppsala. 
June 21. 
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Paper Chromatography of Phosphoric 
Esters 


Bandurski and Axelrod have recently published a 
paper describing modifloations in Hanes and Isher- 
wood’s method* for the separation of phosphorylated 
sugars and adenoaine phosphates by paper chromato- 
graphy. Since these modifications are in certain 
respecta similar to those being employed in this 
laboratory, this opportunity is being taken of 
indicating briefly the methods in use here. 

Upward migration at 4? C. on acid-washed" paper 
18 used in a similar manner to Bandurski and Axelrod, 
but the solventa used (Table 1) give higher Ry 
values and shorter running times than Hanes and 
Isherwood’s mixtures, and tend to give smaller spots 
than Bandurski and Axelrod’s mixtures. Rp values 
are diffioult to reproduce accurately, but typical 
values are given in Table 2. For the detection of 
phosphate spota on the finished chromatogram, Hanes 


tracts from baker’s yeast using 
bands mstead of spota of concentrated extract 
apphed to the starting line of the chromatogram 
with a very slow pipette’. By this method a 
commercial sample of adenosine triphosphate has 
been resolved into sx constituente (adenosine 
trrphoephate, adenosine diphosphate, &denylio acid, 
pyrophosphate, orthophosphate and a trace of 
an unknown ultra-violet-abaorbing constituent), and 
analysed with good overall recoveries of total phos- 
phorus and acid-labile phosphorus after cutting out 
the bands and eluting them with water by the 
capillary elution method of Dent*. The method is 
very suitable for the separation of traces of material 
from large amounts of jnterfering phosphates, and 
by ita use gluoose-l-phosphate equivalent to 6 ugm. 
of labile phosphorus waa separated from about 300 


Table 1. BorLyvEmT ÀMIXTURES 

1) 70 vol methanol : 30 vol. 2 N ammonia. 
b 76 vol. acetono : 25 vol. 25 per cent w/v trichloroacetic aald. 
3) 65 vol acetone : 35 vol. 15 per cent fy trichloroacetic acid. 
4) 00 vol acetone : 40 vol. 85 per oent w/v monochlorosoetio acid 

70 vol acetone : 30 vol 50 per cant w]v monoch tio acid 
6) 60 vol acstone : 40 voL 35 per oent v/v formio 

50 vol. acetone * 50 vol. 80 per oent v/v acetic acid. 


Table 2, Typical Rr VALUS 
(No. 1 Whatman filter paper washed in 2 N ydroohlorlo acid and 
distilled water ; sotto apptiod A4 treo cot or elei wale) 








































Solute ie Bs posue om 
—T + — 

Orthophosphate 031/061 0 76 0 97 0-58 | 0-70 | 0-73 

Prrophoephats 0 11/0 40 0-81 | 0:38 | 0-29 0-40 | 0-48 

Glucowe-l-phosphnte | 0 42] 0-22] 0-48 | 0-31 | 0-15 | 0-80 | 0-41 

Mte |o37|os1] — | 87 |o 15 oa 5. 

Fra hosphate | 0:37 1i — = 

Fruotose-1,0-dITihos- 

hate 0-310 390 67 0-37] 0-28 0 42) — 

phosphate | 0-29 | 0 87 | 0-58 | 0-80 | 0-10 | 0 24 | 0-31 

Adenosine diphosphate | O 15 0O-10|0 27|0-22| — | 0-11] 0-28 

Ad triphosphate |0 110-04, 0-15|0 06| o 0-04 |0-18 

0-24/0-11] — | — | — |028] 0 88 

Guanrilo acid o slow] —|—| —] — | — 
yic aci 087/08) — | — | — | — 
Undytto acid 0400581|—|—|— | — 

codes 012| o loos|ooz| o lo02/0-10 
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ugm. of orthophosphate phosphorus in a trichloro- 
acetic acid extract of resting yeast. 

B. Burrows 

F. 8. M. GBYLIS 

J. B. HAERIBON 
Research and Development Department, 

The Distillers Company, Ltd., 
Epsom, Surrey. 
May 8. 

' Banduraki, R. 8., and Axelrod, B., J. Biol. Omsm., 193, 405 (1051). 
* Hanes, O. 8., and Isherwood, F. A., Nature, 164, 1107 (1940). 
"Tren 0). B., Procter, D. P., and Harrison, J. S., Wature, 106, 
* Markham, R., and Smith, J. D., Biochem. J., SEE (1040); 
* Harrison, J. 8., Analyst, 76, 77 (1951). 
* Dent, C. B., Biochem. J., 41, 240 (1947). 
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Stepwise Degradation of the Peptides 
liberated in the Transformation of 
Ovalbumin to Plakalbumin 


In the transformation of ovalbumin to plakalbumin 
by & proteinase from Bacillus subtilis, a small amount 
of material contaiing non-protein nitrogen 18 re- 
leased, which has been separated into three fractions, 
designated! A, B, and U. Amumo-acid anarysis of 
these fractions suggests that A and B are peptides 
composed chiefly of glyome, valine, aspartic acid and 
alanine, in the ratios 1:1:1:3 and 1:1:1:1, 
respectively, while O appeara to be alanylalanine. As 
pointed out before!, ıt 18 reasonable to suppose that 
the three peptide fractions arse all from the same 
segment of the ovalbumin molecule, represented by 
A. Accordingly, B and O should be identical with 
parte of A. ‘he present investigation furnishes some 
evidence for this scheme. 

In an attempt to establish the structure of the 
three ovalbumin peptides, each fraction was subjected 
to & stepwise degradation process. This was &coom- 
plished by succeasive removal of the N-termmal 
amino-acids accordmg to a procedure based largely 
on Edman’s* phenyl isothiocyanate method and 
apploable for use with small quantities of higher 

peptides. 5-30 micromoles of peptide were allowed 
to react with phenyl isothiocyanate in 2 ml. of a 
water — dioxane mixture (aqueous ethanol and acetone 
also proved satisfactory) at pH. 8:0 and 40? C. The 
course of the reaction, m which one hydrogen ion is 
liberated per ammonium group, was followed and 
recorded by means of a Jacobsen—Léonis autotitr&tor?, 
as illustrated by the curves in Fig. 1. After completion 
of the reaction, the content of the reaction veasel was 
transferred to a graduated tube, and excess reagent 
and dioxane were removed by continuous extraction 
with cyclohexane. The aqueous phase, contaming 
the phenylcarbamyl RD was evaporated to a 
volume of 1 ml., aoi with 5 N hydrochloric acid 
to pH 1, and left standing at 75° O. for 14-15 hr., 
depending on the ease of cleavage of the carbamyl 
peptide, to yield the 3-phenyl-2-thiohydantoin 
derivative of the N-terminal amino-acid and the 
residual peptide or amino-acid. The yield of thio- 
hydantoin, which was removed completely from the 
graduated tube by continuous extraction with ether, 
was checked by measurement of ite ultra-violet 

«absorption as described by the Fraenkel-Conrats*. 
Hydrolysis of the thiohydantoin by barium hydroxide? 
yielded the terminal amino-acid, which was identifled 
by filter-paper chromatography. The residual peptide 
sor amino-acid solution was returned to the reaction 
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Macro-equrvalents of sodium hydrox kie 











terminal ammonium groups in the 
fraction B. Vertical lines m (4) ani. (5) 
wothiocyana 


Fig. 1. Titration of stepwise 
ot titration 


degradation 
from pH 581080. Phenyl te added at rero time 


vessel, brought to pH. 5-8 with 1 N sodium hydroxide 
and then to pH 8-0 with a measured volume of 
0-1 N sodrum hydroxide. The entire proceduro was 
then repeated.’ 

By this method it could be confirmed that fraction 
O is alanylalanme, the first two degradation steps 
yielding equal quantities of alanine and the third 
step nothing. Smilarly, fraction B could be identified 
ag consisting, apart from an impurity contaming 
glutamic acid (which may be & contamination from 
the bactenal enzyme preparation’), chiefly of alanyl- 
glycylvalylaspartic acid. This can be seen from the 
chromatogram reproduced in Fig. 2, in which the 
four component amino-acids appeared in the order 
indicated ın the succeasive barium hydrolysates. The 
fifth run gave & blank, showing that one was dealing 
with a tetrapeptide. The titration curves in Fig. 1 
indicate that during the entire degradation procedure 
there was little loas of peptide ın the watcr phase, 
the amount of base consumed per ammonrum group 
decreasing only slightly from one run to the next. 


“548327 


In run 1 ocoupyin 


valine Tho, The 
due to glutamic Cocupying 


aspertio acid, glycine, 
oa 
a position between aspartic a 
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Stepwise degradation of fraction A yielded, beside 
unspecified amounts of glutamic acid’, chiefly alanme 
as the first, and glycine as the second, ammo-acid. 
In the third step valine and in the fourth step aspartic 
acid made their appearance. The chromatograms 
also showed spots due to glycine and valine, and 
particularly large spots due to alanine in’ the third 
and fourth steps. Analysis of the water phase fol- 
lowing the second acid treatment revealed that 
alanylalanine had been liberated during this part of 
the Mpeg By more drastic acid treatment moet 
of, if not all, the remaining alanine could be split off 
as alanylalanine. Incubation of the original A fraction 
with carboxypeptidase resulted in the liberation of 
approximately one-third of the total alanine as free 
alanme. These observations indicate the presence of 
alanylalanine at the carboxyl end of fraction A, in 
all hkelihood linked to the rest of the fraction through 
aspartic acid. In summary, analyms of fraction A to 
date indicates that it contains as & chief constituent 
the hexapeptide, alanylglycylvalylaspartylalanyl- 
alanine. It may also contain other peptides which 
may be producta of the ‘unspecific’ breakdown of 
ovalbumin. 

A detailed account of these experimenta will appear 
in the Comptes Rendus des Travaux du Laboratoire 
Carlsberg (Série ease Woe wish to express our 
gratitude to Prof. K. Linderstram-Lang for encour- 
agement and suggestions throughout the course of 
this work. : 
MARTIN OTTESEN 
ALBERT WOLLENBERGER* 

Chemical Department, 
Carlsberg Laborstornum, 
Copenhagen. 
April 29. 
* Fallow of the Life Insurance Medical Research Fund. 
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1 Fraenkel-Conret, H , and Fraenkel-Conrai, J , Acta Chem. Scend., 5, 
1409 (1961). 
! Bovarniek, M. J., J. Biol. Chem., 145, 415 (1042). 


Preparation of Crystals containing the 
Plakalbumin-forming Enzyme from 
Bacillus subtilis 


OVALBUMIN is transformed by & proteolytic enzyme 
preparation from BaoWlus subtilis into another pro- 
tem, plakalbumin'. During the transformation a 
small amount of peptides is liberated’. An attempt 
has bean made to purify the enzyme responsible for 
this transformation. 

The bacteria were grown in submerged culture 
with vigorous seration in & medium contammg 
peptone, glucose and a salt solution containing trace 
metals. When after o. 30 hr. the enzyme concentration 
had reached & maximum, the bacteria were removed 
by centrifugation, the proteins in the culture liquid 
precipitated by addition of godium sulphate, and the 
crude enzyme dried in & vacuum. A 10 per cant 
solution of the crude enzyme was purified by addition 
of oalerum chloride in exceas to precipitate the 
sulphate ions and of one volume of acetone to 
precipitate the mucins. The enzyme was precipitated 
by increasing the acetone concentration to 75 vol. 
per cent, and the precipitate dissolved in & small 
amount of water. After evaporation of the acetone, 
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pH was adjusted to o. 5-6. The solution was made 
o. 5 per cent with respect to sodium sulphate, kept 
at c. 30° C. with mechanical stirring, and eventually 
seeded with crystals of the enzyme. When crystal. 
lization had started, the concentration of sodium 
sulphate was slowly raised to about 12 per cent. 
The enzyme crystallized out as long, very thin 
needles (gee photograph). It was dissolved m water anc 
recrysiallized by addition of sodium sulphate. The 
activity of the enzyme was followed the 
purification by measuring ita ability to clot milk. 


Per ommi  Peroent Activity Activity 
of ariginal of 
Miser antler icon Crees’ 


nt 


Bolution of erude enzyme — (100) 100 5 

Proatpitate 50-75 voL a M10) e 
per cen! 95 

Dice after: e 1460 

5 04 H 7,800 7,450 

2. 2 59 76 7,100 7,900 
3. a 55 71 7,180 7,350 
4. a 49 64 7,200 7,450 


Durmng the purfication, the plakalbumin-foi1ming 
ability of the enzyme follows the «milk-alottins 
activity within i tal error. The enzyme 
breaks down casein at almost the same rate as 
trypsin and about three times as fast as chymotrypsin 
It has no amylase activity. Preliminary investigations 
in the electrophoresis apparatus show that abou 
95 cent of the material moves as a symmetrica 

in an acetate buffer with sodium chloride 
pH 6 8, ionio strength 0-1. In the ultracentrifuge 
the maternal appears homogeneous with a sediment 
ation constant of c. 2-7 Svedberg unita. 

We wish to express our thanks to Prof. K. Linder 
strem-Lang for his interest in this investigation, anc 
to Dr. H. O. Hagedorn who instigated the work. 

A. V. GUNTELBERG 


M. OTTESEN 
Nordisk Insulinlaboratorium, 
Copenhagen, Gentofte. 
Chemical Department, 
Carls Laboratorium, 
, Valby. 
April 29. 
1 Linderstrem- E., end ature, 189, 
O.R. Lab. , Sér. okin., 16s (1949). TARBO ATDAN) 
* 0 3L, and V O., O.R. Lab. Cari i 5 B 
"CSS eo, Mo and Wollenberger, gigi eed "mn xut id 
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Competitive Action of Isonicotinic Acld 
Hydrazide and Vitamin B, in the 
Formation of Indole by E. coll 


WE have been seeking the mechanism to explain 
our observation that one of the substances which is 
contained in broth and is able to decrease the in- 
hibitory effect of isonicotinic acid hydrazide on the 
growth of E. colt can, to some extent, be replaced 
by pyridoxine’. In further experiments, we have 
found that isoniootmio acid hydrazide considerably 
inhibite the formation by E. colt of 1ndole, and that 
the activity of a suspension of E. colt treated with 
isonicotinic hydrazide recovers when the cells are in 
contact with pyridoxine. 


g 


3 


B 


Amount of indole formed ni ot 
i) AS trogen 
z 








Final concentration of isonlootinio acid anhydrides (mol./litre) 
Inhibitory activity of teanicotinto acid on the indole 
of E. col commusior 1) 

Typical results showing the Ebor effect of 
isomicotmic acid hydrazide on the formation of indole 
by E. coli communtor are given in the accompanying 
graph (Exp. 1), and the recovery effect due to pyridox- 
ine is shown in Table 1 (Exp. 2). From the graph, 
it will be sean that the formation of indole by the 
washed suspension decreases considerably, generally 
in proportion to the amounts of isonicotinic acid 
hydrazide added ; the rate of inhibition of isonicotinio 
acid hydrazide calculated from the results is given 
in Table 2. 

The results in Tables 1 and 2 show that pyridoxine 
has & remarkable antagonistic action against the 
inhibitory effect on a cell suspension of isonicotinic 
acid hydrazide; for example, even 107 M (final 
conoentration) of pyridoxine shows more than 60 per 
cant recovery effect. 

In order to obtain the tryptophanase activity, the 
culture of E. coli communtor (stock) was grown at 








Table 1 (Exp. 2). REOOVERY EFFECT OF PYRIDOXINE 
Substrate . Oa ml of M/100: De Pp See 
mirture. Reaction time. 10 minutes. temperature: 38° 0. 

eoncen- | Indole formed 
- tration of U fmgm. Reoovery 
tration of INAH pyridoxine nfirogen of effect 

(Af) baot. oeil) (per amt) 

10% 107 27 6 09:3 

10* 10* 27431 07 4 

107 107 269 068 

10* 107 242 56-0 

101 107 115 11% 

107 107° 100 2-2 

107 — 95 00 

cont, — 85:7 a 
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Table 2 
Final concentration of 
tsonleotinis acid hydraxide Inhibitory rate 
(mol it.) (per cent) 
0-02 01 
0-01 86 
0-005 74 
00025 58 
0-00125 45 


87? C. im broth containing 10 mgm./l. of pnr-trypto- 
phane for 18 hr. At the end of incubation, the 
organisms were centrifuged out of the growth medium, 
washed in saline three times and then made up into 
suspension in saline. The nitrogen content of the 
organisms per millimetre suspension was determined 
by the micro-Kjeldahl method as modified by Parnas. 

As the preliminary showed that con- 
tact for 30 min. was necessary for obtaining the com- 
plete action of isonicotmic acid hydrazide and of 
pyridoxine, suspensions of cells with the former or 
both of these substances respectively in phosphate 
buffer were incubated at 88° C. for 30 min. just before 
the determination of tryptophanase; the following 
quantities were used: in each teat-tube, 0:5 mil. of 
washed ion, 0-3 ml. of isoniootinio acid 
hydrazide solution, 1-9 ml. of M/15 phosphate buffer 
(pH. 8:0), and in Experiment 2, 0-3 ml. of pyridoxine 
E droohioride solution. The quantity of the liquid 
in each test-tube was made up to & volume of 3-0 ml. 

Tn order to test the tryptophanase activity of these 
suspensions, the method of Wood et al.! with modi- 
fications was used throughout this work. The pro- 
cedure 1s as follows: at the end of the contact, 
0-4 ml. of M/160 pr-tryptophane was added to each 
test-tube and the reaction mixture was aoe ee 
at 38? C. for 10 min. The reaction was sto 
the addition of 0-2 ml. of 100 per cent tric De 
acid; and 2-5 ml. of toluene containing the indolo 
extracted from the reaction mixture by shaking was 
mixed thoroughly with 5:0 ml. of Ehrlich's reagent 
(2 gm. paradimethyl-amido benzaldehyde, 40 ml. oon- 
centrated hydrochlorie acid, 190 ml. of ethanol). After 
10 min. reaction, 6:0 ml. of ethanol waa added to dis- 
solve the toluene and the red-coloured solution was 
used immediately for electrophotametrie determin- 
ation. 

Sinoe it is generally agreed that the coenzyme of 
the tryptophanase of H. colt 1s identical with pyridoxal 
phosphate’, it is thus apparent from our results that 
igonicotinic acid hydrazide may act on the trypto- 
phanase as an antimetabolite against the coenzyme, 
and that the conmderable recovery effect of pyridoxine 
is due to the competitive action of the pyndoxal 
phosphate, which may be produced in the cel! from 
pyridoxine added. These results pomt in the same 
direction as our experiments on the inhibitory action 
of isonicotinic acid h de on the decarboxylation 
of amino-acids by E. colt’. Further research is now in. 
progress. This work will be published in detail later. 

MASAHIKO YONEDA 
Nosvo Karo ^" 
MrrsUHARU OXAJIMA 
Department of Bacteriology, 
School of Medicine, Nagoya University, 
Japan. ah v 
1 Yoneda, , May 18, 1952. 
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Wood, us, I. O., and Umbreit, W. W., J. Biol. Chem., 
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Effect of o uae on the Hydrolysis 
of Glycil-L-Leucine in Normal and 
Neoplastic Tissues 


In @ previous paper', describing the beginning of a 
series of investigations on the action of D-amino-acids 
on L-peptidaaic activity, 1t was observed that the effect 
of D( 4-)-leucine on hydrolysis of glycil-r-leucine by raw 
extrecta of bovine intestinal mucosa clearly differed 
according to the pH of the reaction and to the final 
concentration of the p-amino-acid. »v(+)-Leucine 
inhibited hydrolysis of glycil-r-leucine at & pH near 
the neutral point ; it had no influence at an alkalino 
pH (8:5), while at an acid pH (0:2) it activated the 
reaction slightly. 

Subsequent research showed that, when raw 
extracts of normal and pathological non-neoplastic 
human tissues were used in place of bovine mucosa 
extracts, the same resulta were obtained. The study 
of the effecta produced by p(+)-leucine on the hydro- 
lysis of glycil-t-leucine in human neoplastic tissues 
is therefore of considerable mterest. 

Thb material used in the present research consisted 
of twenty-five neoplasms (eight adenocarcinomas of 
the breast, three carcinomas (scirrhus) of the breast, 
one carcinoma of the gluteal zone, six carcinomas of 
the uterine oervix, two lymphosarcomas, two 
scapular sarcomas, two carcinomas of the rectum 
and one carcinoma of the penis). In all these cases 
it was definitely observed that D(+ )-leucine affected 
hydrolysis of glycil-t-leucine in an entirely different 
way from that when normal and pathological but 
non-neoplastic human tissues were used; that w, 
from pH 6-2 to pH 8-5 it exerta a very marked 
activating influence. Such influence does not alter 
noticeably on the concentration of the 
p-amino-&acid from 0-04 to 0-01 M; while at still 
lower molarity the activating effect decreases 
gradually, and ceases at & final concentration lower 
than 0-001 MM. Control experiments with p(+)- 
leucine and extract alone were regularly made and 
no modifications at all were observed. When 
L(—)-eucine is used in place of ita antipode, in- 
hibitory action is, naturally, noted. 

The method for the preparation of raw enzymatic 
extracts and for the tests of activity is described 
elsewhere’, hydrolysis was determmed by the 
measurement of liberated carboxyl groups’, and in 
some experiments the liberated amino-groups were also 
determined (Van Slyke). For all tests, the temperature 
was 38° C., 0:1 M veronal buffer was employed and 
the pH controlled by means of & Cambridge pH 
meter, and the substrate solution waa 0:025 M in 
the final reaction mixture. 


EFFECT OY D(+)-LEUCLXE (L) OX HYDROLYSIS OF GLYOIL-L-LBUOI YE 
(GL) BY HUWAK NON-KBOPLASTIO AND NLOPLANTIO TISSUES 

















Cone. of Hydro yus 
D(+) Tıme K . gT cent) Tuo 
leucine |(min.) GL GL+L GL+L 
004 A 15 |0-00305 0 00832 10 25 breast 
30 |0 00287 0 00780 18 12 oanoer 
60 |0 00290 | 0 00824 33 68 
0-04 AL 10 | 0-00315 | 0 00280 7 b normal akin 
30 |0 00305 | 0 -00201 19 13 
00 |0:00319| 0-00227 35 25 
0 01 W 10 |0 00155 | 0-00700 3D 16 uterine 
30 |0 00152, 0 00002 10 34 canoer 
60 |0 00156) 0 00562 10 H 
0014 10 |0 0178 10-0173 33 33 uterus, 
20 00173 |O 0178 50 59 ehronle 
40 |0-0159 | 0-0150 TT TT metritis 
0-01 AI 5 10-0181 |0 0300 14 30 adeno- 
15 |00147 | 0 0803 30 65 carcinoma 
d 90 |0-0138 | 0 0294 61 85 
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Some of the resulta are shown m the table, where 
the values for hydrolysis are expreased as the first- 
order velocity constant calculated as a decimal 
logarithm (K); the pH is 7-2, since at this value 
D(--)-leueine (final concentration, 0:04 M) has a 
distinct inhibitory influence when non-neoplastic 
tissues are used. - 

Hence it is clear that the activating influence of 
D(4-)-leucine on the hydrolysis of glycil-L-leucine (at 
pH 7:2) in the case of neoplastic tissues is just the 
opposite to the inhibitory one observed in normal 
and pathological non-neoplastic tissues. 

A. Vm8CIA 
A. ALBANO 
A. IACONO 

Institute of Human Physiology, 

University of Naplea, April 21. : 

! Veseia, A, Albano, A., and Iacono, A., Boll. Soe. Ital Biol. Sper, 
86, 09 (1080) 

1 Vesola, à., Arch Int, Phynol , V7, 46 (1949) 

* Gressmann, W, and Heyde, W, X. phys. Chem., 183, 32 (1020). 


Isolation of Phosphothreonine from 
Bovine Casein 

LieaANm has shown! that the phosphorus in casein 
is bound to serine, and this has been further confirmed 
by the isolation of crystalline phosphoserine in this 
Institute’; but it is also conceivable that & part of 
the phosphorus may be bound to threonine. 

To mveatigate this, bovine casein was hydrolysed 
and a barium complex prepared, according to Lip- 
mann. The barium was removed with a cation- 
exchanger (‘Dowex 60’), and further purification was 
obtained by displacement on an anion-exchanger 
(‘Dowex 2”), by the method of Partridge and Brimley?. 
For the final separation elution with 0:01 N hydro- 
chloric acid from a ‘Dowex 50’ column was used. 
One of the fractions consisted, after evaporation, of 
lustrous stout prisms that yielded threonine after 
hydrolysis. 

These prisms were compared with 1 L-phospho- 
threonine, synthesized according to Plimmer*. They 
had the same Rp value in paper chromatograms 
run with different solvente and the same melting 
point, 194° (décomp.). The orystals from the 
hydrolysate showed an optical rotation [a]? — 7-87°, 
whereas the synthetic compound was imactive. 





X-ray powder diffraction diagrams from (1) DL-phospbotbreonine 
d + and (2) L-phosphothreonine 
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The X-ray powder diffraction patterns were identical. 
The molecular weight was 201-0 as calculated from 
X-ray diffraction data. 

Analysis  CyHisO.NP (100 1) é 


Caloulated 241 H50 N704 P150 
DL-Phosphothreonine 240 518 0 89 134 
T-I'hosphothreonino 924 9 519 7-08 140 


The phosphorua was determmed by Teorell’s 
method’. The low figures seem to be due to diffi- 
culties in hydrolysing. 

These facta seem to indicate that the phosphoric 
acid in casein is bound not only to serine, but also 
to threonine. 

A full account of this work, which was sponsored 
by the Swedish Medios] Research Council, will 
appear elsewhere. 

C.-H. DE VERDIER 

Institute of Medical Ohemistry, 

University of Uppsala. May 9. 
1Joapinnon, F., Biochem, T., 282, 3 (1933) 


£ gren, G., do Verdier, C.-H , and Glomset, J, data Chem, Scand , 
5, 324 (1981). 

* l'artridgo, 8. M., and Brimley, B. C , Biochem. J., 49, 153 (19061) 

* immer, R. H. A. Biochem. J. 35, 461 (1941). 

!Teorel], J, Biochem Z, 264, 310 (1933) 


Survival of Adrenal Gland Homografts in 
the Rabbit's Skin 


AN exception to the rule that tissue homografts in 
non-i0bred mammals survive only for a few weeks 
has been observed in adrenal gland grafts trans- 
planted from one adult rabbit to the akin of another. 
Such grafts live for many months, and appear to 
succumb finally to & type of disuse atrophy rather 
than to the usual homograft reaction. 

Shoes of adrenal gland including capsule, cortex 
and medulla, and weighing on the average about 
25 mgm., were inserted into the fascial layer of the 
skin of the abdomen. At monthly intervals the grafts 
were exposed and measured and, beginning the 
second month, tiny biopsy samples were taken. The 
grafts gradually diminish in size from the first month 
onwards. 

Romoval of one or both of the host's adrenal 
glands within five weeks of grafting was not followed 
by any noteworthy prolongation of the life of the 
graft or change in its histology. The chief determ- 
inant of the length of life of the graft appears to be 
the size of the omginal transplant; the results 
indicate that, in general, the bigger this is the longer 
will the graft survive. The biggest are still alive 
after seven months. 

The medullary tissue did not survive, the grafts 
being composed of & capsule surrounding a mass of 
polyhedral cells which resembled” enlarged zone 
fasciculata cells (see photograph). These cells gave 
positive reactions to tests for lipids, phospholipinee, 
cholesterol and vitamin C, and there was a well- 
developed network of reticular fibres among them. 
They exhibited mitotic figurea in a graft removed 
at two weeks, and in another removed at six weeks. 
after transplantation, but not in older grafts. Some 
of the signs of a homograft reaction, namely, infiltra- 
tion of lymphocytes and plasma cells, and dilatation 
and congestion or destruction of the blood vessels, 
were observed in & few specimens, but they were 
usualy weak or localized. The majority of grafts 
showed none of these signs. 

The cella ın most grafte undergo a slow process 
of degeneration. Their cytoplasm enlarges and fre- 
quently develops large fat droplets; the cell bound- 
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Calls of an adrenal gland homograft after five months 1n the skin 
of a bilaterally adrenaleotomired rabbit 


aries become indistinct and cells coslesce. so that 
multinucleate forms are common. Pyknotic and 
elongated nuclei are numerous in older grafts. 

This degeneration of the homograft tissue 18 not 
surprising in normal or unilaterally adronalectomizod 
animals. But it also occurs in bilatorally adrenal- 
ectomized animals, end since these showed 
no distress after the disappearance of their grafts 
this suggests that accessory cortical tissue may take 
over the function of the glands. No cortical tirauc 
was found on macroscopic examination of tho sites 
of adrenalectomy at autopsy. The effoct of lator 
adrenalectomy and of implantation into the deeper 
parts of the body is now being tested. 

The chief interest of the phenomenon lies in the 
apparent failure of the usual homograft reaction in 
these grafts and the indication that, contrary to the 
rule with other tissues, the larger the graft dosage the 
longer the survival. Submaxillary gland homografts 
transplanted to the same site and in the same dosage 
were found, when examined after two months, to be 
completely destroyed. 

Theso findings are also of interest in relation 1o the 
reporta of successful treatment of Addison’s digcaso 
by means of adrenal gland homografts'*. Lux, 
Higgins and Alann? reported survival up to twelvo 
weeks of homografts of adrenal gland from new-born 
rabbits and guinea pigs when the grofs were first 
cultured ın the presence of the host's serum and then 

lanted into the groin. These grafts underwent 
a delayed, but ultimately strong, homograft reaction. 
D. A. Darcy 
Chester Beatty Research Institute, 
Royal Cancer Hospital, Fulham Road. 
London. S.W.3. May 16. 


1 Broster, L. Tt, and GardInor-HilJ, H , Brit. Aled. J., 11, 570 (1010) 
1 Goldxisher, H A., and Barmhnw, 8. B., Ewdoerum., $1, 301 (1087). 
"Tux, L, Higgins, G H., and Mann, F. O., Anat Rer, 67, 535 (1037) 


Oxidation of Thiophosphate Insecticides 
in the Rat 


THE problems encountered in assessing the toxicity 
of the organo-phosphorus insecticides towards mam- 
mala have been reviewed in a recent articlo by Aldridge 
and Barnes'. It was pointed out that compounds such 
as O-p-nitrophenyl O,O-diethyl thiophosphate (para- 
thion, E 005) are considerably more potent tn vivo 
as inhibitors of true cholinesterase than would be 
expected from their inhibitory activity tn vitro; tho 
summarized evidence indicated that thiophosphates 
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of this type are transformed into another more active 
inhibitor tn vivo. It has been shown that the inhibitory 
action of technical parathion on true cholinesterase 
tn vitro is due mainly, if not entirely, to an impurity 
of the form O-p-nitrophenyl O,8-diethyl thiophos- 
phate’. Thus it was conceivable that the increased 
Rie ee ae 

rmation of this S-ethyl isomer, but recent evidence 
seems to suggest that isomerization may not be the 
complete answer to this problem’. In the course of 
investigations on the selective inhibition of ali-esterase 
(&ributyrinase), we have obtained evidence indicating 
that the thiophoephate insecticides may be oxidized 
in vivo to their phosphate analogues. 

This conclusion is based upon a comparison of the 
relative inhibitory potencies of various analogous 
organo-phosphorus compounds towards the true 
cholinesterase and ali-esterase of rat brain $n viro 
and tn vivo. Paraoxon (III) inhibits the true cholm- 
esterase of rat brain more readily than the ali- 
esterase, both in vitro and in vivo, whereas the 
8-ethyl isomer of parathion (II) inhibits both enzymes 
to about the same extent 9n vitro and tn vivo. A 
preparation of parathion (I) with a chemical purity 
of about 99 per cent also inhibited both enzymes 
equally well # vitro; but ita inhibitory potency was 
only 1 per cent of that of the isomer (see table). 
These findings provide additional evidence in favour 
of the hypothesis that the inhibitory activity of 
parathion tn vitro is due to the presence of a small 
amount of the B-ethyl isomer as impurity*. However, 
when this parathion preparation was injected mto 
adult male rata, the true cholinesterase of the brain 
was found to be considerably more inhibited than 
the ali-esterase, as is also the case when paracxron 
is injected. We surmise from these results that the 
inhibitory activity of parathion in vivo must be 
due largély to paraoxon, formed by enxymio oxidation 
of —P=8 to —P=0. 

There was some doubt as to whether this conclusion 
was completely justiflable because of the fact that 
the inhibitory action of parathion on the cholinesterase 
of rat brain is of fairly short duration‘, whereas that 
of paraoxon seems to recede leas rapidly. However, 
the above hypothesis is strongly supported by the 
resulta obtained in with the compound 
bis-(O-p-nitrophenyl) O-meth: ayl hosphate (IV)*, 
ita S-methyl isomer (V) and ibn s phosphate 
(VI. 
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True cholinesterase and ali-esterase activities of 
rat brain homogenate were determined manometrically 
with 0-03 M aoetyl-B- -methylcholme and 0:2 per cent 

suspension as respective substrates’. The 
esterase inhibition in viro was measured after incubs- 
tion of the rat brain h with the inhibitor 
in & 0:025 M bicarbonate buffer for 80 min. before 
the substrate was added. All inhibitor preparations 
had a chemical purity of 95-100 per cent’ with the 
exoeption of the &-ethyl compound (II), which was 
70 per cant pure; the concentrations of inhibitor 
ecrit ee ee ae eae 
centration of e preparation. The eeterase in- 
hibition tn vivo was determined in the brains of adult 
male rate after intraperitoneal injection of the 
inhibitor solution; * indicates the appearance of 
fnuscular fibrillation and other symptoms of true 
cholinesterase inhibition’; f indicates one or two 
fatalities in & group of five rats before the time when 
the surviving rate were sacrificed. Compound V was 
obtained by isomerization of IV for 36 hr. at 140° C. ; 
melting point after recrystallization, 106°-107° O. 

In vuro, the phosphate ester is & selective inhibitor 
of true cholinesterase, while both the O-methyl 
thiophosphate and ite 8-methyl isomer are selective 
inhibitors of ali-esterase (see table). Whereas the 

O-methyl thiophosphate exhibits only 1 per cent of 
the inhibitory potency of the S8-methyl isomer in 
vitro, it im significantly more active than this isomer ` 
against the true cholinesterase in vivo. Moreover, 
both the O-methyl thiophosphate and the hate 
eater are selective inhibitors of true cholinesterase 
in vwo, and only the S-methyl isomer inhibits the 
ali-esterage more strongly than the cholinesterase 
(see table). 

Finally, it was observed that the initial esterase 
inhibition caused by the BR-methyl isomer had almost 
completely disappeared 24 hr. after the injection of 
this compound into the rats ; the inhibitory and toxic 
actions of the analogous phosphate, in contrast, oon- 
tinue to increase slowly between 4 and 24 hr. after in- 
jection. The effecta of bie-(O-p-nitrophenyl) O-methyl 
thiophosphate in vivo are qualitatively identical with 
those of the phosphate analogue, and do not reeamble 
those of the S-methyl isomer (see table). 

Apparently the inhibitory activity of the O-methyl 
thiophosphate derivative 1n vitro ia due to a contam- 
inating trace of the Smethyl isomer; but ita 
inhibitory action in the reat is probably due 
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almost exclusively to the formation of the phosphate 
analogue. The quantitative difference, that is, the 
reduced toxicity of the O-methyl thiophosphate as 
compared with the phosphate analogue, could be 
explained by the various factors involved in the 
absorption and destruction of the injected thio- 
phosphate before 15 is transformed into this phosphate. 
On other hand, the S-methyl isomer doea not 
appear to undergo any isomerization or oxidation 
in vivo and thus has essentially the same action $n 
vivo as in viro. 
Should the effecta described above be reproducible 
other species, it would that the well-known 
differences in relative toxicity of analogous phoe- 
ir and thiophosphates towards various forms of 

e must be due mamly to differences in the water 
and lipid solubility of these compounds’, and second- 
arily to differences in the ability of various animal 
species to oxidize and destroy the thiophosphates. 
The toxicity of the organo-phosphorus insecticides 
towards mammals seems to be dependent only on 
the inhibition of true cholinesterase'*". Some of 
these compounds may also cause an appreciable 
inhibition of the ali-esterase in brain; however, no 
toxico symptoms are observed when the ali-esterase 
1$ inhibited selectively by  bis(O-p-nitrophenyl) 
R-methyl thiophosphate. 

A detailed report of the investigations on ali- 


Laboratory for General and Inorganio Chemistry, 
University of Amsterdam. July 17. 
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- Response to Vitamin B,, of Grazing 
Cobalt-deficlent Lambs* 


Surre and collaborators’ have shown that vitamin 
B; injected in sufficient quantity will alleviate the 
symptoms of cobalt defloiency in penned lambe fed 
& special low-cobalt ration. 

Since cobalt deficiency in grazing lambe is not 
uncommon in New Zealand, it seamed desirable to 
test the curative action of vitamin Bj, on unthrifty 
lambs grazmg a pasture of low cobalt content. For 
this p suitable experimental conditions were 
available at the Winton i Farm, South- 
land. Previous work* had shown tbat liver and pasture 
samples were low in cobalt content and unthrifty 
lambs had responded significantly to cobalt dosing. 

In the present trial, Romney-Southdown cross- 
bred lambe approximately 64 months old were used. 
They had been confined to the same peddock since 
birth, and prior to the biert Of the. experiment 
virtually all were showing signs of cobalt deficiency, 
as judged by small and erratic gains or actual losses 
in weight. Lambs were divided mto three treatment 

* Beo aho p. 791. 
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groupe as follows : (1) vrtamin B,,-injected (4 lambs) : 


100 pgm. intramuscularly & lamb a week ; (2) cobalt- ~ 


dosed (19 lambs): 4 mgm. a lamb a week ; (3) control 
(9 lambe). 

Treatments commenced on April 2, 1952. AN 
lambs were weighed at the start of. the experiment, 
again three weeks later, and thereafter at fortnightly 
motervals until June 4. At the end of the nine-week 
expermental period, vitamin B,,-treated lambs had 
each received a total of 800 pgm. vitamin Bı, and 
cobalt-dosed lambs each 32 mgm. cobalt. 

Average gains in weight are set out in the accom- 
panying graph. nses to both vitamin Bı, and 
cobalt are highly significant (P < 0-01). Our figures 
suggest a more rapid response to vitamin B,, than 
to cobalt, but differences between the two groups do 
not attain significance. 
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These results show that, under the conditions of 
our experiment, i cobalt-deficient lambs re- 
spond at least equally es well to vitamin By, as to 
cobalt. Australian workers‘ report & similar finding 
with adult merino ewee on low-cobalt pastures. 


J. P. ANDEBSO 
Department of Agriculture, 
Invercargill, New Zeeland. 
E. D. ANDREWS 
Wallaceville Animal Research Station, 
Wellington, New Zealand. June 24. 
Bnin, P, Hs Kooti Beyl As; ana: TUK: EoD Sy Mole MASS 
1 Koch, Beryl À., and Smith 8. M., J. Animal Sei, 10, 1017 (1081). 
* Andrews, B. D. and Anderson, J. P. (unpublished). 
*Marston, H. R., Physiol Rew, 88, 66 (1062). 


Induction of a Spawning Reflex in 
Hypophysectomized Killifish 


Tua observations reported below were made during 
the course of & imi series of experiments with 
purified fractions of pollack pituitary glands, a study 
which I am undertaking in collaboration with Dr. 
A. E. Wilhelmi, Department of Biochemistry, Emory 
University, with the support of a grant from the 
U.S. National Science Foundation. 

The test fish were two-year-old male Fundulus 
heteroclitus (L.), hypophysectomized at least two 
months prior to the experiment to allow time for the 
testes to undergo complete regression. Intraperitoneal 
injections of 1 per cent saline suspensions were made 
at a standard dosage level of 100 ugm./gm. weight. 
Controls, which exhibited no response, received an 
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equivalent volume of saline. Details of the effective 
fractions are reserved for later publication. 

All fractions so far tested contain the melanophore- 
contracting hormone and pallor begins to develop 
6-10 min. after injection. Shortly thereafter with 
certain fractions, on the average in 17 min., the fish 
become excited and begin to exhibit violent S-shaped 
spasms. Each spesm lasta from & few seconds to.& 
minute or more. Tho fins are in rapid vibration or, 
more rarely, the fish becomes temporarily ‘frozen’ in 
a state of extreme flexure. A peak of activity is 
reached in about 30 min., after whioh there ia a slow 
decline : but in the most potent fractions occasional 
spasms may be observed for as long as 14-2 hr. The 
direction of flexure is either to the right or left with 
approximately equal frequency. The flah show no 
interest in each other but behave independently. 
Although the response is, in this respect, abnormal, 
there can be no doubt that the spasms are typical of 
the spawning behaviour of this species as described 
by Newman!. 

One completely hypophysectomized fish was in- 
jected thrice weekly for four weeks. At autopsy, 
nuptial colours were lacking and the testes were in 
total regreasion. Evidently the hormone responsible 
for the spawning reflex ia not associated with stimu- 
lation of the regressed gonads. Nor.can the spawning 
reflex be elicited by injections of methyl testosterone 
into hypophysectomized males. 

Further experiments were made with pairs of 
unoperated fish, mostly well in advance of normal 
spawning. The response is exactly the same as in 
hypophysectomired fish and was elicited equally well 
in either sex. With the exception of one pair which 
were close to normal spawning, the development of 
spasms was not accompanied by emission of eggs or 
sperm, even after & second or third injection. Young 
fish, taken in their first spring, were as responsive as 
those with previous whing experience. 

In an attempt to identify the fraction responsible 
for the reflex, both normal and hypophysectomized 
fish were injected with a highly purifled prolactin 
preparation. No response was elicited. Normal flash 


of both sexes were also injected with purified mam- . 


malian follicle-stimulating and lutemizing hormone 
(Armour and Co.). The follicle-stimulating hormone 
was inactive; but five out of six fish receiving the 
luteinizing hormone responded wrth characteristic 
. The response appeared more slowly than with 
piturtery preparations, in 42-63 min., and it waa 
leas frequent. The luteinizing hormone was tested on 
a completely hypophysectomized fish and the response 
developed belatedly, in 77 min. 

It is well known that injectaons of flah pituitary 
induce spawning in fish well m advance of the breeding 
season.  Gerbilaky!, an advocate of the neurocrine 
theory of the spawning hormone, haa used intra- 
cranial injections for more id and effective resulta ; 
in Actpenser the injected behaved in & tem- 
pestuous manner, leaping out of the water and often. 
injuring themselves. Noble and his asasociates* 
induced brooding behaviour in the jewel fish, Hems- 
chromis, with various pituitary preparations and also 
with injections of phenol; previous wnhing 
experience was shown to be necessary, but the 

nse could then be elicited even after castration, 
and it was further demonstrated that the nervous 
centres associated with the response were located in 
the corpus striatum. The findings reported in the 
present communication appear to confirm the theory 
that the spawning hormone of fish may stimulate 
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sexual behaviour by a direct action on the nervous 
system. Furthermore, this hormone is apparently 
related to mammalian luteinizing hormone, which 
induces & similar response. 
Grack E. PICKFORD 
Bingham Oceanographic Laboratory, 
Yale University. 


1 Newman, H. H., Biel. Bull, 18, 314 (1007). 
1 Gerbilaky, N. L, O.R. (Doklady) Acad. Sci, USSR., 19, 833 (1938). 
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The ‘Double Bang’ of Supersonic Aircraft 


Two exploeive sounds ın succeasion have sometimes 
been heard when aircraft’in the vicinity exceeded 
the speed of sound. As I am not aware of any dis- 
cussion of this phenomenon, I wish to direct attention 
to ite explanation. 

The condition for & shock to reach the stationary 
observer (in stationary air) can be stated simply with 
the aid of Huygens’s wavelets: it occurs when the 
wavelets emanating from successive elements of the 
path of the source (the aircraft) superpose at the 
observer. This will happen when —dr/di = e, where 
r is the (scalar) distance between aircraft and observer, 
and o is the speed of sound. Whatever the speed of 
the aircraft, no is heard by an observer with 
respect to whom —dr/d# never exoeeda the speed of 
sound. If it does exoeed it, then there must be the 
point on the track where — dr/di first became equal 
to o; and, as & high speed of approach cannot be 
maintained indefinitely (at most until r = 0), there 
must be another point where —dr/d¢ becomes again 
equal to c. Each of these two points is the origin 
of a bang for the particular observer, who would 
measure the direction and time accordingly. 

The bang which is heard first is the one which was 
generated second, and it is expected to be usually 
the louder, having the closer origin. The second one 
to be heard may have its origin far away and hence 
be faint; but only if.the aircraft has been flying 
nearly directly towards the observer for a long 
distance, or has been exceeding the speed of sound 
by & large margin. The most likely case at present 
appears to be a par of smilar bangs in quick 
succession. - ` 
' The part of space ın which the bangs can be heard 
is defined by & surface opening out in the forward 
direction from the point on the track where the air- 
craft first reached the speed of sound. An observer 
on this very surface would hear the two bangs 
merged into one. 

The engine noise arrives at the observer in & com- 

licated way: before the first and after the second 

, the noise is heard mngly and in the time 
sequence of ita generation; between the two bangs, 
there are three components of noise, one of which 
is reversed in time. 

Note added on October 16. My attention has now 
been directed to & popular article in Flight of October 
3 on this subject. That article contains no mention 
of the essent.al significance of the ‘velocity of ap- 
proach towards the observer’ as distinct from the 
airspeed, and hence does not contain the main argu- 
ment presented here. 

T. Gorp 
Trinity College, 
Cambridge. Oct. 5. 
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BoorwTY OF Conus Quatre OF GENAY BETRAD (Ak bie eee 
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INDUSTRIAL MANAGEMENT 
IN THE WELFARE STATE 


[^ its report for the year ending March 31, 1952, 
the Council of the British Institute of Manage- 
ment once agam stressed the way uncertainty 
regardmg future Government financial assistance 
handicaps the work of the Institute. The original 
five-year arrangement with the Government has now 
almost expired, and although the present Govern- 
ment has assured a deputation of ita continued 
support of the purposes for which the Institute was 
established im 1948, the grant-in-aid of £50,000 
eventually included in the Board of Trade estimates 
for 1952-53 is regarded as inadequate, notwith- 
standing the continuing growth of subscription 
meome, to enable the Institute to carry out the full 
fonctions of a central mstitute of management. Since 
much of the Institute's work is of the nature of a 
public service to Britiah industry as & whole, the 
Council makes a strong cleim for a further and con- 
tinuing contribution towards the cost of such service 
fram public funds. 

The completion of the merger with tho Institute 
of Industral Administration strengthens that claim, 
and ıt is algo supported by the evidence in the reporte 
of the Anglo-American Council on Productivity’s 
teams on management accounting and on education 
for management. Elsewhere, the decisive contribution 
which management could make towards inercasing 
productivity, and remedymg the deficiency in Britain 
of men trained for management is widely recognized. 
It should be remembered, too, that when, in acoord- 
anoe with the recommendation of the Beillieu report 
six years ago the British Institute of Management 
was established, it was supported not only by Govorn- 
ment funds but also by industry. The Council of the 
Institute believes that with even a fifty per cent 
increase in the present grant of £50,000 the Instituto 
could meet the many and important demands now 
being made upon it. 

What is possibly even more important is that tho 
Institute should no longer be compelled to organize 
ita work on & year-to-year baais. Such conditions are 
inirpioal to eifeotive work in education and still more 
in research. The first fruits of the Institute's work 
in this latter fleld reinforce the claims of the Institute 
for the quite small sums which &re required to place 
ita work on an adequate and a permanent basis. 

If the British Institute of Management’s Field 
Research Group further develops its scrutiny of 
technical and managerial methods and skills and 
therr adaptation to present requirements, it will be 
essential for the Institute to be assured of continued 
financial support. The value of a case study of an 
organization in ite social environment as a complex 
indivisible unit has reoontly been demonstrated 
strikingly by the publication of a volume containing 
three such studies by J. F. Scott and R. P. Lynton. 
The Institute is not, of course, alone in making such 
investigations. Recent studies carried out, for 
example, by the Acton Society Trust, by the National 
Institute of Industrial Psychology or the Tavistock 
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Institute of Human Relations in association with the 
Human Factors Panel of the Committee on Industrial 
Productivity and by the Department of Social Science 
of the University of Liverpool, all emphasize the 
importance of such investigations and their bearing 
on productivity and the economic future of Great 
Britai 


The study of joint consultation in British industry 
published earlier this year (c£ Nature, 170, 254; 
1952) noted & tendency for managers with high 
technicel qualifications to pay msufficient attention 
to human factors in administration ; nevertheless, it 
brought out the extent to which the whole problenr 
of communication within industry is largely unsolved 
and that, while the responsibility for action and 
initiative may rest with management, all the faults 
do not lie on that side. New attitudes require to be 
developed on both sides. Dr. W. H. Soott’s study* 
of human relations in three Merseyside firms largely 
corroborates the evidence obtained in the mquiry 
conducted earlier by the National Institute of Indus- 
trial Psychology’s research team. This study, to 
which Sir George Schuster once again contributes & 
foreword, is an extension of work originally promoted 
by the Human Factors Panel. It provides further 
evidence that the working of a joint consultative 
system is extricably interwoven with, and con- 
ditioned by, the whole pattern of personal relations 
and informal structure in & particular firm, and by 
the pattern of deep-seated loyalties and suspicions 
which inevitably exist. No form of joint consultative 
machinery oan accordingly fit every firm indis- 
criminately, and no system of joint consultation will 
work unless the total situation in tho fitm is right. 

There is clear enough warning in Dr. Boott's book 
of the danger of attempting to create the right kind 
of co-operative spirit in industry by compulsory 
prescription, of any standard form of jomt con- 
sultative committee ; but even more emphatically is 
that warning given by the Acton ‚Society Trust’s 
latest study, ‘The Worker’s Point of View’’t. This 
discussion of ‘reporting back’ based on & study m & 
coalfield gives a startling picture of the failure of the 
jomt consultative machinery provided by statute, 
both to give employeee an opportunity of having & 
say in the running of their firm or industry, and to 
supply them with sufficient background knowledge 
to ensure that their contribution is useful and relevant. 
In actual fact, eo far from arousing & new sense of 
participation, the provision made under the National- 
ization Acts has proved quite imeffective for both 


The dommant factor in the situation’ 


revealed by this study is not eo much ignorance as 
the existence of an appalling range of positive mis- 
conoeption and misinformation. The very conditions 
in which joint consultation can function have still to 
bo orgated. 

To acné aetati, dill huayaivondy bdo poer 
outside industry, through such inoidente as the 

* Industrial Leadership and Totat ( Consultation : aB 
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rejection by mine-workers of Italian workers. But 
the Acton Society Trust’s study brings out clearly 
three factors, or rather attitudes, which daminate the 
whole situation: & persistent fear of the return of 
unemployment; & deep suspicion of all those m 
authority, who are thought to be idle or venal when 
not cruel or malicious; and a belief that the public 
regards the miner as an inferiot type of human being 
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- and almost a social outeasb. Joint consultation and 


the effective absorption of mformation are scarcely 
possible while such attitudes persist, and nothing lees 
than an intensive programme of education and 


‘re-education on & national scale will serve. The 


practical problem is two-fold—whether from the 
point of view of jomt consultation or morale; to 
provide more factual mformation, and to dispel 
these suspicions. 

The Acton Society Trust does not suggest that 
there have been no failures to pass on aifectively 
information which has been supplied ; but it rightly 
insists on the necessity of restoring confldence in 
management—a point equally stressed in Dr. Scott's 
investigation. But it is the loss of human relation- 
ships in the nationalized industries that is responsible 
for much of the difficulty, and here, as appears more 
fully in Dr. Joseph Goldstein’s study of the govern- 
ment of British trade unions*, the trade unions them- 
selves must bear part of the responsibility. The 
question may fairly be raised whether, from the 
point of view of human relations, the whole adminis- 
trative structure of some nationalized industries, Such 
as the railways, is fundamentally wrong. 

The picture revealed by the Acton Society Trust’s 
study is disquieting, not simply from the picture of 
ignorance, misconception and misinformation which 
it reveals but still more because so often manage- 
ments appear not to have thought out clearly either 
what employees should know or how to give them 
this information, and have made little attempt tc 
put into effect a definite policy. Much trouble, it ir 
true, has been due to failure on the part of member 
of consultative committees to pass on the informatior 
which has been given them. Even here, however 
the question may be raised whether management is 
entitled to think it has discharged its responsibilitia 
when it has given information to these committees 

That view is supported by Dr. Scott’s study, whicl 
exphasizes the dependence of effective consultatio: 
not merely on the social relations existing in th: 
factory but also on the extent to which management 
has taken. the trouble to secure that the attitudes ant 
behaviour of departmental managers and supervisor 
are in harmony with policy, and correlated wit 
the employees’ approval of both higher managemen 
and the general conditions existing in the firm 
Like the earlier investigation of the National Institut 
of Industrial Psychology, his study emphasizes the wa: 
in which the pattern set by senior management, and i» 
particular the higher executive, tends to be reflecte 
throughout an organization. Moreover, both studie 
conclude that where management's leadership x 

* The Government of British Trade Unions: a Study of Apath 


and the Democratic Process in the and General Works 
Union. By Dr Wr iua red Pp. ES AU George Alle 
Ue oan, Ltd., 1 ) 25s 
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peternal, employees tend to be concerned mainly 
with the personal advantages they can derive from 
joint consultation. They agree also that the status 
problems of representatives and the apathy of the 
rank and file are serious obstacles to successful joint 
consultation ; joint consultation tends to be more 
successful where it has been introduced by the 
modification of existing arrangements, such as 
management - shop steward procedures. 

Sir George Schuster, in his foreword to Dr. Scott's 
book, oxpreeses his belief that university departments 
are specially fitted to conduct the type of reaéarch 
in this fleld which, both by ita methods and personnel, 
inspires the confidence essential for enlisting the 
active interest and collaboration of those concerned. 
That belief is substantiated by the approach to this 
study indicated by Dr. Soott, and by the account he 
gives of the methods used. No claim is advanced 
that the results described are more than preliminary, 
or that they show more than the interdependence of 
tbe various sectors of social relationships m an 
industrial organization and the very limited con- 
tribution which the introduction of formal joint 
consultation oan make to the improvement of indus- 
trial relations. Nevertheless, they do something more 
than streas the cardinal importance of real leadership 
in general. The problems which further work should 
seek to clarify in this complex situation are indicated. 
The characteristics of the behaviour of a variety of 
leaders, and the associated attitudes and behaviour 
of the subordinates for whom they are responsible, 
at various levels in the everyday mdustrial situation, 
require description. Again, while morale and pro- 
ductivity may be leas closely liked than has often 
been suggested, the important outstanding problem 
here is to, determine whether there is a particular 
type of social structure within which both high 
morale and high productivity co-exist. 


We are, in fact, rapidly increasing our knowledge 


of the ways in which change may be achieved, and 
this only increases the importanoe of developing our 
systematic knowledge of the directions in which 
change should proceed. Dr. Scott rightly urges that 
& fuller understanding of the nature of effective 
leadership, and of the factors which mould the 
behaviour of leaders, is needed if our increasing 
knowledge of the procedures which will facilitate 
change is to be used to the best advantage. But 
those procedures will only be used with confidence 
48 the directions which change should take become 
slearly defined. 

Accordingly, studies concerning the community 
and the cultural milieu of leaders are specially 
important, and this is emphasized at one particular 
point where these studies of Dr. Scott, the National 
Institute of Industrial Psychology and the Acton 
Society Trust touch Dr. Goldstein’s study of British 
‘rade unions. The two former remark on the way in 
whioh a good trade union — management relationship 
‘acilitated jomt consultation, and Dr. Scott, recog- 
uzing further the complication which inter-union 
rivalry can introduce, notes that thb attempt to 
wolve such problems will require an analysis of the 
structure and functioning of the trade union move- 
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ment Buch as Dr. Goldstein has, ın part, attempted. 
Quite as explicitly, the Acton Society Trust rocog- 
nizes that in this matter of communications and 
leadership the sole responsibility does not rest on 
management: there is the further more spociílo 
question of immediate interest to the unions them- 
selves of how far industrial democracy can be made 
& reality except on a basis of good communications. 

To this question Dr. Goldstein's story of apathy 
and the democratic process in the Transport and 
General Workers Union gives a very perturbing 
answer. His study shows that the lack of interest 
of the rank-and-file of the workers revealed by those 
studies of leadership and joint consultation in specific 
firms is paralleled in one of the largest trade unions 
of Great Britain. At the same time, he demonstrates 
beyond question the way in which both the method 
of conveying public information and the determina- 
tion of what information is relevant are matters of 
vital and direot concern to the unions as well as to 
industry. 

The unreelistio view of industrial democracy 
prevalent in the Union studied by Dr. Goldstein i3 
probably the most disturbing feature of his book. 
The domination of the Union by a small group which 
may be quite unrepresentative has dangers whioh aro 
obvious, though within the Union they appear not 
to be realized. To some extent that position is due 
to the very high proportion of members who are 
automatically deprived of the opportunity of holding 
any office by a rule which makes office conditional on 

in good standing for at least two years. 

Dr. Goldstein's study lends support to the view 
that, while the rules and constitution of this Union 
make it in theory fully democratic, the apathy of the 
ordinary workers has converted it into an oligarchy 
liable to be captured and used for purposes alien to 
the wishes of the majority, notwithstanding that 
members are, in general, alert and inquisitive persons. 
‘Branch’ activities have failed to develop within the 
membership the social skills that are best expressed 
in an individual's capacity to receive communications 
from others and to respond to their attitudes and 
ideas, so as to promote well-informed participation 
in the common tasks of the democratic co-operation 
of the Union. 

Nothing could better express the connexion 
between the management studies already discussed 
and the trade unions than this conclusion of Dr. 
Goldstein. Hoe recognizes that the Union has many 
great achievements to ita credit, and that it has 
trained many leaders who have served the com- 
munity well What is lacking is that tradition of 
democracy, which only everyday experience, custom 
and practice can build within the Union, and Dr. 
Goldstem maintains that it is the responsibility of 
the Union to widen the scope of its appeal to the 
rank-and-file beyond the horizon of mere wage 
increases or the improvement of conditions at u 
particular factory. 

Part of the importance of this study lies in ite 
revelation of the plain fact that tho Union has failed 
to secure the active interest of most of its members. 
To that extent the Union faces the same problem as 


at 


aa 


814 


industrial management faces in joint consultation, 
and the response of the Unions to that challenge 
cannot be a matter of indifference to industry or to 
the nation as a whole. The self-contamed attitude 
of at any rate some trade unions 18 a barrier to the 
development of wider loyalties in keeping with the 
need of the times. That is not stated explicitly by 
Dr. Goldstein, but a short-sighted insistence on the 
mamtenance of vested power is likely to be the 
biggest obstacle to the trade unions accepting their 
responsibility of training the individual, through 
democratic participation, to adapt himself intelli- 
gently to the ever-changing personal relationships 
created by the demands of democracy in & highly 
industrialized economy. 

If the trade unions do not respond to that challenge, 
democracy iteelf is endangered, for m the long run 
they alone can supply the tradition of democracy 
which is required for the growth of industnal 
democracy. If they acoept the challenge, they will, 
as all these studies show, be faced with problems of 
communication, consultation and co-operation een- 
tially similar to those which management faces in 
industry. In that lies the final reason for contanued 
and adequate support by the Government of the 
British Institute of Management. It is not simply 
that the Institute is already makmg valuable investi- 
gations in this fleld—and that Messrs. J. F. Scott 
and R. P. Lyaton provide a substantial basis for 
confidence in this question of securing co-operation 
and loyalty. It 1s rather that the British Institute 
of Management, as an independent body, with which 
trade unions are already associated, as well as 
industry, 18 doing unique work. It provides oppor- 
tunities for managers and trade union leaders to meet 
in an atmosphere free from negotiation, and to 
explore informally many problems that are of 
common interest. In consultation with the trade 
union advisory committee, it 18 considering the 
desirability of including the field of trade union 
structure and working as a part of management 
training. Only such an independent body, the staff 
and methods of which command confidence, ia in & 
position to provide whatever disinterested advice the 
trade unions require when they oddreas themselves 
to the task of adaptmg their organization. to meet 
the new demands and problems of the social welfare 
State. No more foolish economy could well be 
imagined than to jeopardize the efficient working of 
a body which serves such well-attested needs. 


) 


PRESENT POSITION OF 
METEOROLOGY 


Compendlum of Meteorolo 
Edited by Thomas F. Malone. Pp. ix+ 1384. ( 


Mass.: American Meteorological Bondy, Soh 
12 dollars. 
HE ace of the “Compendium of Meteor- 


ology” states that the purpose of the book ı8 to 
take stook of the present position of meteorology, to 
summarize the knowledge won by research in recent 
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years, and to indicate linea for future study and 
research. The “Compendium”, in fact, gives & broad 
survey of the state of knowledge in 1950 of physical 
and- dynamical meteorology, of methods of weather 
forecasting, and of some aspects of climatology, 
apphed meteorology and meteorological instrument- 
ation. 

The book has been compiled primarily for the 
professional meteorologist and other specialista in 
atmospheric physics. It must be made olear for the 
beneftt of any who may be misled by the title that 
it does not include & collection of climatological date, 
physical tables, or tables for meteorological com: 
puters. It is not, on the whole, a text-book for new 
students of meteorology. Some articles cover the 
whole of their particular gubjeot in & w&y very useful 
to readers with little previous knowledge ; but many 
articles are Very compressed, cover relatively recent 
developments only, and assume & thorough acquaint- 
anoe with the bases of the subject. 

There are & hundred and eight articles written by 
a hundred and two authors sasembled into twenty- 
five sections. A few articles are by two or more 
authors. Seventy-seven of the authora are now 
working m the United States, though many of these, 
suth as J. Bjerknes, B. Haurwitz and H. G. 
Booker, are of European origm. Eleven authors are 
now working in Britain. The greet majority of 
authors are internationally known experte in their 
respective flelds. The majority of the articles oon- 
clude with & list of problems on which research is 
moat urgently needed and with extensive biblio- 
graphics. 

The titles of the sections are, with brief notes, as 
follows : composition of the’ atmosphere (one article, 
chemical composition); radiation (three articles) ; 
meteorological optics (three articles, includes physics 
of visibility) ; atmospherio electricity (six articles) ; 
cloud physics (seven articles, includes artrfisial 
stimulation of precipitation) ; the upper atmosphere 
(twelve articles, atmosphere above the tropopause) ; 
ooamical meteorology (two articles, relations between 
solar phenomena and terrestrial weather changes) ; 
dynamics of the atmosphere (ten articles, includes 
meteorological thermodynamics, turbulence, and 
atmospheric tides); general circulation (three articles, 
summary of observations as well as theories) ; 
mechanica of preesure systems (six articles, preesure 
temperature and wind structure of depressions and 
anticyclones) ; local circulations (four articles, sea 
breezes, orographic effecta on wind, sir currents of 
thunderelouds); observations and analysis (three 
articles, distribution of observing stations, methods 
of plotting and analysing weather charts); weather 
forecasting (nine articles, short- and long- -period fore- 
casting, vertification of forecasta) ; tropical meteoro- 
logy (four articles); polar meteorology (three 
articles, one on the Antarctic 18 very comprehensive 
on the serological side); climatology (six articles, 
applications of meteorological information in plan- 
ning, past olomates, microclimatology); hydro- 
meteorology (two articles, application of rainfall date 
in water supply and oontrol of river flow); marine 
meteorology (four articles, exchange of energy 
between air and sea, ocean waves); biological and 
chemical meteorology (three articles, distribution of 
biological organisms by the atmosphere, human 
bioclimatology, measurement of atmospheric com- 
position and other chemical blems); atmospheric 
pollution (one article) ; clouds, fog, and aircraft icing 
(fve articles) ; meteorological instruments (two 
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articles, almost exclusively on instruments for 
upper-sir observation); laboratory investigations 
(three articles, use of modela in meteorological 
research); radio meteorology (four articles, radar 
cloud echoes, refraction of high-frequency electro- 
magnetic waves, use of location of atmospherics in 
weather forecasting) ; and microseisms (two articles, 
causes of microseiams and their apploation in 
forecasting). 

The book shows that, as is natural, the greatest 
progress has been made in those parte of meteorology 
in which experiment is possible, Experments in 
cloud physics, strmulated by the scientific desire to 
understand the processes of condensation of water 
vapour and formation of precipitation, the attraction 
of artificial precipitation and artificial cloud dispersal, 
and the need to minimize ice accretion on aircraft 
have led to great progress in that subject. Develop- 
ment in radio apparatus has given the meteorologist 
much better instruments Tan before 1939 for 
examining cloud structure and measuring pressure, 
wind and tempersture in the free atmosphere. 

Though techniques have improved and the number 
of stations increased, we learn that the accuracy of 
observation of some elementa 18 not high enough for 
numerical forecasting and that over much of the 
equatorial regions and southern hemisphere stations 
are too sparse for soientiflo needs. Disappointment 
at the failure of the increase in the amount of 
information to- provide more accurate forecasts of 
general weather is strongly expreesed. The writers 
on synoptic meteorology and the general circulation 
are clear that more effort needs to be devoted to 
study of the circulation es a whole and to basic 
research in meteorological physica, at the expense of 
study of local circulations and development of 
empirical forecasting techniques. 

The articles on meteorological dynamics and 
thermodynamics provide excellent summaries of 
these subjects and show very clearly their immense 
difficulties. The differential equations can only be 
solved for simplified states of steady motion or for 
first-order tions from those states, and the 
observed effects are given in the equations as the 
relatively small differences between two large terms 
the values of which are not known with sufficient 
accuracy for calculation of the differences. In his 
article on numerical prediction J. G. Charney is 
hopeful about allowing for radiation and con- 
densation of water vapour but pessimistic about the 
turbulent transfer of heat and momentum. 

At the end of his article on the forecast problem, 
H. C. Willett calls for the establishment of an inter- 
national centre for global meteorological research. 
In this connexion it is of interest to see that the first 
number (April 1952) of the Bulletin of the World 
M Organization shows that attention 18 
being given to this proposal. One of the features of 
the developmenta of the fourteen years has been 
the realization of the value of meteorological 
knowledge in civil and military planning and in the 
control of industrial &nd IE processes. The 
articles by C. 8. Durst, H Landsberg and W. C. 
Jacobs, R. Geiger and E. W. Hewson on these 
matters deserve study by planners, engineers and 
agriculturista ag well as meteorologists. 

Considered as & picture of developments since 1039 
the book is very complete, and there seem to be few 
omissions. More might have been said on con- 
densation trails in the articles on cloud physics; and 
the subject of turbulence in clear air at great heights, 


NATURE 


815 


to which much effort has been devoted during the 
past five years, is not mentioned. Very few misprints es 

ve been noted. The type and illustrations are very 
clear and the binding good. The editors have 


‘ evidently taken much care to ensure uniformity of 


notation in the mathematical articles. The index 
contains about twelve hundred entries and seems 
very complete. 

Meteorologists and all to whom meteorological 
knowledge is important will be grateful to the 
American Meteorological Society and the Geophysics 
Research Division of the United States Air Force, 
which supported the preparation in financial and 
other ways, for the production of this magnificent 
book. 


THE WORLD OF TOUCH 


Psychology and Art of the Blind 

By Prof. G. Révész. Translated from the German 
by Dr. H. A. Wolff. Pp. xxiv+ 338. (London, New 
York and Toronto: Longmans, Green and Co., Ltd.. 
1950.) 49». net. 


8 the title of Prof. G. Révéaz'a book seems 10 

suggest, there are here really two books com- 
bined into one. The first deals with the fundamental 
theory of haptios (“‘the impressions conveyed by the 
tactile and kinematic sense"); the second deals witl: 
the wethetic experience in haptio perception and with 
the creative activity of the blind. The work as a 
whole opens up & fleld of investigation for haptica 
comparable in its way with tho fields of optics and 
acoustics. Beides being an important orginal con- 
tnbution to psychology, it will doubtless be of 
considerable interest to the student of esthetics. 
Erudite, clear and critical, rt carries the mark of the 
mature scholar. 

The method employed is chiefly that of searching 
phenomenological analysis, supplemented where 
appropriate by experiment. The experiments are not 
of the ‘stream-lined’ variety favoured by many of 
the American psychologists. They are ingeniously: 
simple and usually conclusive. The Contincntal 
tradition of phenomenology has never taken root in 
Britain, and among psychologists in the United 
States, with very few exceptions, the very worl 
‘phenomenologist’ is almost & term of abuse. Yet. 
on studying such a work aa this, one cannot help 
feeling that psychology ın these countries has beon 
impoverished as & result. Only two of the eighty 
references cited by Prof. Révész are to American 
sources; and in & well-known symposium on per- 
ception (edited by Blake and Ramsey), published in 
the United States in 1951, more than five hundred 
references are cited; but Prof. Révésr does not 
appear among them, although he has devoted a 
large proportion of æ long and distinguished 
career to research on perception. These signa arv 
disturbing. 

One of the main conclusions reached by Prof. 
Révéez involves & rejection of the alleged universal 
applicability of Gestalt principles to all modes of 
perception. It had been more or leas tacitly assumexl 
that the principles that are probably valid for vision 


"hold also for touch, although the world of touch has 


been left almost unexplored by the Gestalt theorists. 
Prof. Révész argues that haptic and optic spaco are 
autonomous, and that the first is just as real psycho- 
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logically as the second: The world of those born 
blind is just as spatial as the world of the sighted 
but in a phenomenologically different way. In haptic 
speoe we proceed from structure to form; in visual 
space we proceed from form to structure. Appre- 
hension of form means the appreciation of a unity of 
elementa fused in a total i ion. ension 
of structure means peak DAY acquiring knowledge 
of the spatial and temporal relations of the peroeived 
object. Prof. Révóer derives a number of principles 
which he believes govern haptic peroeption in & 
distinctive way. 

Much of the second part of the book is taken up 
with a careful study of the life-historiea and artistic 
achievements of a number of blind sculptors. Here 
one must pay a tribute to the immense effort expanded 
by the author in collecting and checking his data. 
He ooncludes that the msthetic ‘function’ of the 
haptic sense is very limited. The blind are unable to 
apprehend objects as individual entities because 
haptic perception merely gives type images devoid 
of individuality. This may explain why they have 
ao deara bo flies obras oF ary on co eara details 
of their form and structure. i 

The foregoing indicates the kind of issue raised by 
Prof. Révész. The reader interested in almost any 
aspect of human perception or in the nature of 
æsthotic experience is bound to learn & great deal 
from his book. He had also better prepare himself 
to unlearn, because he will encounter a challenge to 
many of his preconceptions. Jomw COHMN 


, TEXT-BOOK OF SILVICULTURAL 
i; SYSTEMS 


Silvicultural Systems 

By Dr. R. 8. ‘troup. (Oxford Manuals of Forestry.) 
Second edition, edited by E. W. Jones. Pp. xv+ 
2164-48 plates. (Oxford: Clarendon Pree ; London.: 
Oxford University Prees, 1052.) 25s. net. 


ROUP'B-''Silvieultural Systeme", published in 
1928, has long been i both as one of 
the best forestry text-books in the English 
and the best survey in any language of the subject 
with which it deals. Changes in the methods of 
handling foreste, however desirable, can only be & 


very slow process, aa variation in future treatment is - 


unavoidably largely circumscribed by what has been 
done in the past. “A consequence of this fact is that 
although changed practices inevitably become neces- 
sary with increase of experience and the progress of 
knowledge, & book such as this does not quickly 
beoome out of date. It is therefore hot surprising 
that even after twenty-four years the edrbor of the 
new edition finds that he can accept almost unchanged 
the greater of the text, an 
few relatively minor amendments, changes in view 
and in practioe can mostly be dealt with in an 
additional final chapter. Dr. E. W. Jones has among 
British foresters an unrivalled knowledge of the 
Bilviculture and silvicultural practices of western 
Europe, derived from repeated visits, particularly to 
France and Switzerland, and he has also first-hand 
knowledge of some of the ailvicultural problems of 
tropical forests. ` As, also, he was on Troup’s staff 
teaching silviculture and carrying out research in the 
subject, he was obviously in an exceptaonally good 
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position to bring Troup’s book in line with current 
thought and practice. : 

In his preface, Dr. Jones enumerates the main 
changes he has made, and, exoept for modifying 
Troup’s rather unqualified acceptance of the view 
that the selection system with all-aged crops gives 
timber inferior to that obtained with the more or lees 
uniform (even-aged) crops, it is clear that his original 
contribution is concentrated in the new Chapter 20, 
‘Developments of the Last Twenty Years". This is, 
indeed, a masterly and valuable summary of recent 
trends of thought in this fleld. Dr. Jones, man of 
science that he 1s, is very careful to keep in view the 
econamic and practical considerations that must 
always play a large part in choosing between possible 
alternatives, and I only disagree with him in his 
reluctance to accept the view that ision of 
uneven-aged forest is more difficult than that of 
more or lees even-aged foreste worked under the 
other &ystems ; above all, when the technical standard 
of the staff 1s not first-class. 

This chapter brings out the greatly increased 
importanoe now attached to the maintenance of soil 
fertility, leading to & growing preference for lees 
ity both in age and size, and in species, and 
‘to the maintenance of the canopy, avoiding clear or 
very heavy felli at all times. I miss at this point 
an assessment of the alleged merits of periodically 
admitting light and warmth to the soil, as there are 
certain oónditions where the claim is made that 
undesirable socumulation of raw humus occurs 
-without it; there are also conditiong in the tropics 
where, with appropriate treatment, any damage that 
may ensue from such exposure may be more than 
et both economically and silviculturally, 
by the quick establishment of a better new orop. 

The second important point made is that there is 

now & demand for more freedom of action to adapt 
current work in the forest to economic changes, tha 
nature and direction of which cannot be predicted. 
The feeling is very general that any operation which 
ties the hands of the forest managet for a long period 
is to be avoided : this is just one more of the reasons 
that is giving & bias in favour of woods of mixed 
ages and species. It might perhaps also have been 
noted how generally the Sires haa shifted from 
getting each area unit of a forest into & form fitting 
into a preconceived pattern under a silvicultural 
system, to getting it into æ condition in which 
it is producing the maximum growth in quantity 
and quality. Attention is very rightly directed 
to the new factor of forest genetics to be kept m 
mind. 
- The five pages devoted to natural regeneration in 
tropical foresta (p. 200-4), together with p. 207 on 
the enrichment of tropical forest and acrub, while 
perhaps not entirely up to date, give a very fair idea 
of the position. ‘the meritas and demerita of clear 
felling with artificial regeneration, notably with 
agricultural crops (‘taungya’) as & method of quickly 
bringmg & mainly unproductive forest into more or 
leas full production, will appear to many to be oi 
sufficient importance for fuller discussion; such 
drastio measures might.quite well only be necessary 
onoe, when the forest is first brought under intensive 
working. 

Dr. Jones haa done forestry another considerable 
service in und this revision, and it oan oon 
fidently be predicted that the new edition will mee! 
most requirements for another twenty years. 

H. G. CHAMPION 
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Chemical Kinetics 
By Prof. Keith J. Leidler. 
Series.) Pp. ix-- 408. (London: 
lishing Co., Ltd., 1950.) 47s. 
HERE has been a real need for & modern and 
intelligible book on chemical kinetics, and the 
present volume seems to provide such & book. It 
includes what may be called the classical material, in 
which it is pleasing to find thatthe contributions of 
those who laid the foundations of the subject are 
adequately recognized. The style is clear and concise, 
so that & large amount of information is presented in 
a readable form. Adequate references to literature 
are given, not confined to American publications. 

All the important topics are covered, and special 
mention may be made of the clear accounta of the 
theory of Absolute reaction-rates, which many 
students find difficult, and of chain reactions. Photo- 
chemical processes are included, and there is a good 
summary of polymerization. The e i tel 
methodes are iu ^ explained. It might have been 
Mentioned on p. 34 that ‘Pyrex’ glass often gives 
anomalous results; the point is brought out later, 
but it could have been emphasized, since some 
apparent contradictions in resulta are due to this 
fact, as is mentioned on p. 52. There are useful short 
tables of resulta, and & selection of problems at the 
end of each chapter will be useful to students and 
teachers. 

The chapter on catalysis is to some extent rather 
confused by the contradictory results of different 
workers, and in such cases it might have been better 
in an elementary work to wait until the subject is a 
little more clarifled in such parts. They are more 
suited to & report than a text-book. All the same, 
it may be BOR adde E eee 
may be atimulated by such contradictions to under 
take work in the fleld. The book is one which can 
be warmly recommended as giving a modern and 
adequate account of ita subject within ita standard. 

J. R.'P. 


(International Chemical 
McGraw-Hill Pub- 


Substances naturelles de synthése 
Préparations et méthodes de laboratoire. Collection 
ubliée sous la direction de Dr. Léon Velluz. Vol. 8. 
J. Mathieu, P. Poirier, A. Petit et Dr. L. Velluz. 
Pp. 156. (Paris: Masson et Cie., 1951.) 1,750 francs. 


HE third volume of this series follows the same 
plan as the two previous volumes (see Nature, 
108, 169; 1952). It gives details, taken from current 
chomical literature, for the small-scale laboratory 
preparation of the following compounds: dl-glutamic 
from methy] acrylate and sodio ethyl acetamido- 
malonate (Snyder, Steckleton and Lewis, J. Amer. 
Chem. Soc., Seis ; dià3: 4-dihydroxyphenylalanine 
pp p om P tonn (Barry, Mattocks and , J. 
Soo., 1948) ; œstradiol from the acetate 
a kp ceci a cts (Wilds and Djerassi, J. Amer. 
Ohem. Soo.,- 1946); di-ornithine from acrylonitrile 
and ethyl acetamidomalonate (Albertson and Archer, 
J. Amer. Ohem. Soo., 1945); and thiamin (vitamin 
B) (Gravin, J. Ohim. App. U.R.S.S., 1943). There 
are many additional notes on the preparation of 
intermediates, and on a variety of topics connected 
with the syntheses, including the Michael reaction, 
aliphatic nitroso compounds, bromination of 3-keto- 
steroids, syntheses of equilenin and ceastrone, the 
3tobbe reaction, oyanoethylation, the synthesis of 
pyrimidines and thiazoles, the preparation of alcohols 
Tom amines, and oxythiamine. 
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Two sections deal at some length with the prepara- 
tion of thiazolea and benzthiazoles, and with the 
synthesis of a~ammo-acids. These articles tabulate 
many thiazolea and amino-acids, with their methods 
of preparation and the relevant references. Thero is 
finally a short article on the determination of melting 
points, and the book is completed by a table of 
contents, and author and compound indexes to the 


experimental sections. W. BAKER 
Treatise on Powder Metallu 

By Dr. Claus G. Goetzel. Vol. 3: Claseifled and 
Annotated Bibliography. Pp. xxiv+899. (New 
York: Interscience Publishers, Ino., 1052.) 22 
dollars. 


SpR is the third, and last, volume of Dr. C. G. 
Goetzel's '"TIreatiee" (see Nature, 168, 133; 
1951), and its appearance crowns a magnificent 
achievement. It consists of & classifled and annotated 
bibliography and comprises, with indexes, eto., 
899 pages. After & short preface, with acknowledg- 
ments and @ section on the use of the bibliography, 
there is & full contenta table gi the sub-divisions 
of chapters and sections. Tho bibliography follows 
the same order and Miu Ta cf of subject as that in the 
preceding volumes. The literature survey comprises 
5,535 separate references, each accompanied by a 
short annotation indicating the main subject and 
sufficient to indicate the necessity or otherwise of 
further study. References are complete to January 
1, 1950, and careful search has failed to disclose 
any important gap. 

The patent index cites 6,330 patents, including 
American and British, and many French, German 
and other Continental countries. '"lhero is a complete 
subject index, and the very full name index differ- 
entiates between literature and patents by using 
Arabic numerals for the former and italic numerals for 
the latter. 

Now that the completo treatise on powder metal- 
lurgy is available, it is possible to appreciate the 
magnitude of Dr. Goetzel’s work and to assess, in 
part at least, the nature of the contribution he has 
made to all present and future workers ın this field. 
There can be no question that this ‘Treatise’ will 
provide the standard work on the subject for many 
years to come and will be indispensable in every 
reference library on metallurgy. 

H. W. GREENWOOD 


Preparatlon of Organic Intermediates 


By Prof. David Allen Shirley. Pp. x+328. (New 
York: John Wiley and Sons, Inc.; London: 
Chapman and Hall, Ltd., 1051.) 485. not. 


LTHOUGH the of organic chemicals 

offered by chemi manufacturers is ever 
increasing, more often than not a certain inter- 
mediate which is needed for a synthesis is not 
available, and the laboratory worker has to resort to 
ite preparation. Usually, he first refers to ‘‘Organio 
Synthese” to see whether preperative details are 
given in one of the several volumes of the series. If 
not, he has to search the original literature and ofton 
make & judicious selection. This book contains 
specific preparative information on more than five 
hundred useful organic compounds. The preparations 
listed are all taken directly from the literature, but 
the author is to be congratulated on the selection of 
compounds included and the preparative methods 
adopted. The criteria which determined his choice 
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of intermediates were as follows: the compounds 
sre not available commercially or, if available, are 
relatively expensive ; they aro useful intermediates 
for the synthesis of other chemicals, or their method 
of preparation servos as an example of a generally 
useful type of organio reaction ; the starting materials 
are commonly avauable (in the United States) or, if 
not, their preparation is described in “Organic 
Syntheses’? or elsewhore in tho book. 

All the preparations are on & convenient and useful 
laboratory scale. The inoluaion of some catalyst 
preparations and certain precautionary notices con- 
cerning hazards are commendable features. In 
addition to a molecular formula and general index, 
there is & “type of reaction" index which is valuable 
and which serves to indicate the wide range of 
reactions covered. 

This book 18 & worthy companion volume to 
‘Organic Syntheses”. J. IDRIS JONES 


Artificial Fibres 


By R. W. Moncrieff. Pp. x1+313. (London: National 
Trade Press, Ltd., 1950.) 2655. net. 


IBRES from groundnuts, others from seaweed, 
fibres long known such as those from the 
cuprammonium process, oelanese and viscose, others 
more modern such as nylon, "lerylene', and vicara, 
lesser-known ones such as those made from glass or 
from polythene ; fibres manufactured, spun, woven, 
stretched, regenerated, dyed, their strength tested; 
flbrea examined, analysed, identifled and thor 
molecular structure investigated; staple fibres, 
lustrous fibres, anti-crease fibres; all are described 
or discussed by the &uthor—himself a master orafta- 
man—ain this interesting and informative book. 
Besides being clearly and singularly well written, 
the book 1s made additionally attractive by ita 112 
illustrations, many of which are in half-tone. The 
thirty-one chapters are grouped to make five parts 
severally headed as follows: the structure and 
properties of fibrea; regenerated cellulosic and 
alginic fibres ; regonerated protein fibres; synthetic 
fibres; and processing. The greater part of the toxt 
will be easily understood and enjoyed by the ordinary 
reader. The sections appealing only to the expert 
are well done and supported by abundant references 
to the literature. A perusal fully bears out the 
publisher's claim that the book affords a thorough 
up-to-date survey of modern synthetic fibres, and it 
should appeal to all in any way concerned with these 
new and promising materials. 


The Hardness of Metals 

By D. Tabor. (Monographs on the Physica and 
Chemistry of Materials.) Pp. ix+176. (Oxford: 
Clarendon Prees ; London: Oxford University Press, 
1951.) 18s. net. 


TANDARD text-books satisfactorily describe the 

various techniques of hardness testing and 
errtically discuss their relative advantages and dis- 
advantages in practice. They do not, however, 
provide any clear understanding of what is meant 
by ‘hardness’; nor do they explain the hardness 
behaviour of metals in terms of any of the well- 
understood physical properties. The omission is 
rectified by the book under review. Over & period 
of several years the author has studied the problems 
of contact between solid surfaces and, finding the 
existing theory of deformation by indenters quite 
inadequate, he has proceeded to build up & satis- 
factory treatment in terms of the formal theory of 
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plasticity using only very simple mathematical 
methods. No reader can fail to be impreased by the 
thorough way in which this has been done, for light 
18 thrown on almost every aspect of hardness 
behaviour. Meyer's Law is derived from the stress— 
strain curve; the relationship between Brinell 
hardness and ultimate tensile strength is explained, 
and many empurical relationships deduced from 
practical experience are given a physical basis. 

Dynamic or rebound hardness and the factors 
determining the area of contact between solids are 
discussed in the final two chapters. 

This book is clearly written and illustrated and 
can be warmly recommended to all those who are 
interested in the hardness of metals. It is without 
doubt the most important work on the subject to 
have appeared for many years. . 
A. G. QUARRELL 


The Old Place . 
By C. C. Vyvyan. 
Press, n.d.) 15s. net. 


N an age of ever-increasing statistica and s0010- 
logical studies there is & danger that the history 
of our tumes may become intelligible only to those of 
our succeasors who have familiarized themselves with 
the requisite techniques. Yet shades of emphasis 
and the nuances of everyday life are atill diffloult to 
express mathematically and need the eye and 
expTeasive powers of the artist before they can be 
tranamitted to others elsewhere. In ‘The Old 
Place”, Miss C. C. Vyvyan. would be the last to olarm 
that she had written a precise account of what the 
Second World War had meant to those who hved in 
large country homes. She could claim to have 
recorded faithfully her part in the struggle to ‘keep 
up’ at least some of the standards of one fine old 
country house, and especially ita garden. This sunple 
&ocount of a determined and not unsuccessful effort 
to restore the house and garden to a state of beauty 
after years of requisition by military and other 
authorities is one which was worth the telling; it 
deserves readers, now and hereafter. 


Museum 


Pp. 190. (London: 


The British Pharmaceutical Codex, 1949 
Supplement 1952. (Published by diroetion of the 
Council of the Pharmaceutical Society of Creat 
Britain.) Pp. xii4-148. (London: Pharmaceutical 
Prees, 1952.) 25s. net. 


HE continual appearance of new drugs makes it 

difficult to keep the books of reference up to 
date. The “Brrtish Pharmacopoia” of 1948 was 
followed by an addendum in 1951, and the ' Codex" 
of 1949 is followed by & supplement in 19052 This 
supplement contains new general monographs, dealing 
with twenty-two drugs now offloially described for 
the first time in Great Britain, and fourteen druge 
already described in the addendum to the British 
Pharmacopa@ia. There are also fourteen old mono- 
graphs which have been amended because the drugs 
appeared in the addendum. 

The new drugs include amidone, &ureomyocin, 
eyanocobalamin (vitamin Bj, dapsone, deca- 
methonium, diethyloarbamazine (Hetrazan), gallamine 
(Flaxedil), gammabenzeno, lucanthone (Miracil D), 
mephenesin, solapsone (Sulphetrone) and troxidone 
(Inrdione). It is good to have official standards anc 
nameg for all these drugs, and reliable paragraphs or 
their actions and uses. The Codex Revision Com. 
mittee is to be congratiated. 
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FREE RADICALS 


8 FARADAY SOCIETY DISCUSSION IN TORONTO 


Dum d ecce Lue Tasday Society 
held outaide the United Kingdom took place 
in Toronto during September, 8-9. Owing to the 
generosity and hospitality of Canadian chemists, a 
strong party of British chemists was able to par- 
ticipate in the meeting and to see something at first 
hand of Canadian achievements in chemistry during 
visits to university, government and industrial 
laboratories. The subject of the discussion, ‘The 
Reactivity of Free Radicals”, was deliberately chosen 
to foous attention on the more quantitative aspects 
of the chemistry of free radicala. The Faraday 
Society has already held & number of discussions 
directly poncerned with radicals and having a con- 
siderable bearing on such specialized subjecte as 
oxidation, polymerization and related phenomena. 
In 1847 the discussion on labile molecules marked the 
opening of the quantitative.phase. Here the principles 
of determining the &beolite reactivity of radicals 
became apparent, and the complete chemustry, as 
well ag the kinetics of reactions, began to develop. 
In five years extremely rapid progress has been made, 
and the present discussion covered the whole field, 
with the exception of the chemistry of polymer 
radicals, so that it was possible to appreciate fram 
the papers the present position of what used to be a 
rather nebulous and highly controversial part of 
physical chemistry. The character of the discussion 
naturally took special notice of the important 
developments in Canada in this field ; in fact, it was 
particularly appropriate that the discusaion might in 
this way pay & tribute to the progreas of Canadian 
physical chemistry. The Canadian interest centred 
mainly on gas phase reactions, while the British oon- 
tributions were more concerned with liquid phase 
phenomena. Some measure of Canadian achievement 
may be found from the fact that half the papers 
originated from the western side of the Atlantic. 
Perhaps the more striking feature of the papers 
presented to the ing is the variety of methods 
that can be brought to bear on the problem of radical 
reactivity. The oonventional kinetic ap 
namely, the effect of measurable variables like con- 
centration, temperature and intensity of light on the 
rate of reaction, has been supplemented by quite 
independent methods, so that the rather tentative 
sonolusions about mechanism devised from kinetics 
may be much more firmly established and the i 
of the existence of radicals proved beyond all doubt. 
One of the most striking new methods is flash 
ohotolysis (R. G. W. Norrish and G. Porter). Here 
an intense flash of radiation of short duration is 
projected into & reaction system, and, if radicals are 
formed, their concentration is so remarkably high 
ihat their ultra-violet abeorption spectra may be 
recorded, with the great advantage of certain 
dentification. Furthermore, the variation of oon- 
yentration with time may be followed by suitable 
modifleation of the apparatus so that velocity 
soeffcuenta can be determined in the most direct 
nanner possible. For example (G. Herzberg and 
D. A. Ramsay), it has been known for some time 
hat ammonia undergoes primary photolysis to 
aydrogen atoms and, it is amine radicals. 
Now, with flash photolysis, the existence of the amme 
adical shows up in ite absorption spectrum. Further 
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confirmatory evidence comes from observations on 
ammonia labelled with nuitrogen-14. With tho 
identification of the spectrum of NH,, the so-called 
a-bands of ammonia which appear in discharges 
through ammonia, in ammonia es and even in 
comets, can now be ascribed to & well-defined amine- 
emitter. The flash photolyms method is particularly 
useful in the study of explosions, for a photochetnically 


‘active flash is so short in duration that the heating 


of the system occurs adiabatically and may easily 
reach and exceed the ignition temperature of an 
explosive mixture. Thus a new and controllable 
means of initiating explomons becomes available ; 
but far more important is the fact that the nature of 
some of the radicals and the variation of their con- 
centration with time may be followed throughout 
the short period of reaction. For example, with 
&oetylene-oxygen mixtures sensitized by nitrogen 
dioxide, OH, CN, C, and OH radicals can all bo 
observed simultaneously, and controversy as to 
the nature of these active jntermediates at once 
stilled. Another application of the method makes it 
practicable to study photochemical reactions that do 
not ordinarily take place. If chlorine and oxygen 
are illuminated nothing happens, but by flash 
irradiation the hypochlorite radical can be observed 
and ita reactions readily followed (G. Porter and 
F. J. Wright). 

Another equally valuable but difficult technique 
consists in introducing & representative sample of a 
reacting mixture into the ionization chamber of a 
mass spectrometer and detecting any radicals present, 
owing to the fact that the ionization potentials are 
smaller than those of the molecules from which they 
were derived. The appearance potential, mass 
number, and the magnitude of the positive-ion 
current in sufficiently simple systems serves to identify 
the radicals. The first experiments with this method 
were essentially qualitative in nature, but now 
quantitative information about the efficiency of 
radical production is becoming available (F. P. 

ing, K. U. Ingold and A. W. Tickner). For 
example, in the primary decomposition of ethylene 
oxide each molecule gives rise to 0-6 methyl radicals, 
and with propylene the figure is down to 0:30. This 
promises well for the elucidation of the primary step 
in thermal transformations and therefore supplementa 
the evidence from purely kinetic sources. 

Although new methods yield new information 
about radical reactivities, there is much to be done 
by the older methods, provided sufficiently simple 
systems are investigated. For example, in the attack 
by methyl radicals on hydrogen molecules, experi- 
ments with all the deuterated varieties of the entities 
concerned ahow that the nature of the molecule rather 
than that of the radical determines reactivity (T. G. 
Majury and E. W. R. Steacie). Again, the production 
of atomic hydrogen by means of a hot tungsten 
filament in & flow system has resulted in & much 
clearer picture of the mechanism of attack on the 
ethane molecule. There seems to be little doubt that 
dehydrogenation is the first step, followed by the 
interaction of atomic hydrogen with the ethyl radical 
to yield two methyl radicals, the reaction being 
completed. By the hydrogenation of the methyl 
radicals (M. R. Berlie and D. J. Le Roy). Another 
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convenient way of generating atomic hydrogen con- 
sista in the photodecompoaition of hydrogen sulphide 
thus: 

hy + HS = H + BH. 


The hydrogen atoms either decompose another 
molecule of hydrogen sulphide or interact with an 
olefine added to the system. By this competitive 
method the relative reactivities may be obtainbd. 
With paraffins the hydrogen atoms merely sbstract 
hydrogen atoms, but by using deuterium sulphide 
the ratio HD/D, that is found gives a measure of the 
competition of the process involved (B. de B. Darwent 

and R. Roberta). : 

In the photolysis of complex polyatomic molecules 
like biacetyl, there is plenty of evidence of initial 
fission into acetyl radicale. Complications immedi- 
ately arise when such radicals not only undergo 
further decomposition but, in addition, attack 
biaoetyl. Precise quantum-yield measurements 
coupled with complete analysis of the reaction 
products can go & long way to obtaining the sequence 
of radical reactions involved. Such an analysis is 

.normally extremely tedious, but by mass speotro- 
metry the quantum yields for the production of all 
the molecules are readily measured so that a much 

more reliable scheme may be constructed (F. E. 

Blacet and W. Bell. When radicals from ketones 

(for example, diethyl ketone) are reu in the 

presence of oxygen, the character o reaction 

changes completely because of the rapidity with 
which oxygen adds on to the ethyl radical. Even at 
room temperature short chains are propagated in 


Such a mixture. Instead of the radical yielding . 


carbon monoxide, the final product of attack is 
carbon dioxide (A. Finkelstein and W. A. Noyes, 
jun.). Sometimes it is possible to choose a molecule 
for photochemical studies in such a way that anly 
one of the radicals produced is sufficiently reactive 
to require study. "Triftuoromethyl iodide is & cage in 
point. The iodine atom can be photo off in the 
ges phase, leaving the trifluoromethyl (CF,) redical 
for study. Measurement of quantum yield gives the 
surprisingly low value of 0:02-0:13, which apparently 
ia mainly due to & fast back-reaction between the 
two entities concerned which can be suppressed to 
some extent if the trifluoromethyl radical reacta with 
an added molecule sufficiently rapidly (J. R. D&oey). 
The nature of active nitrogen has been the cause 
of violent debate for forty years. In this discussion 
it has been admitted aa a free radical mainly on the 
basis that it will attack olefines and hydrocarbons— 
the oleflnes faster than the paraffins, hydrocyanio 
acid being the main product. eae acta eae 
stro icion that atomio nitro is the source 
of the ant it and this is supported by the eot that 
absorption lines in the vacuum ultra-violet spectrum 
due to atomio nitrogen can be identifled- (C. A. 
Winkler end H. I. Schrff). The long-oontinued glow 
is, however, difficult to understand on this - 
tion, since the stoms ought to disappear quite quickly 
even in pure nitrogen. Another kind of discharge, in 
water vapour in & flow system, oan give rise to 
production of up to 50 cent hydrogen 
in 8 liquid-air trap, thus onstrating that hydroxyl 
Falc. combine at low temperatures. When the 
contenta of such a trap are warrned, first hydrogen 
and then oxygen is evolved, and water and hydrogen 
ide remain. How these gases are held in the 
cooled material is & matter not yet satisfactorily 
settled (P. A. Giguére, E. A. Becco and R. B. Eaton). 
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Nitric oxide has long been used as & retarder oí 
gas-phase radical reactions in order to estimate chain- 
lengths. Under suitable conditions nitric oxide is a 
supporter of the combustion, in flames, of hydrogen, 
ammonia and hydrocarbons (G. K. Adams, W. G. 
Parker and H. G. Wolfhard). Although the resulte 
are preliminary, these studies open up another 
unexplored fleld of radical chemistry. Another 
inhibitor of chain reactions—lead tetraethyl—is now 
supposed to act through the medium of lead -oxide 
(G. H. N. Ohamberlain, D. E. Hoare and A. D 
Walsh). f 

The discussion on processes in the liquid phas 
revealed a similar broad approach to the reactivity 
of radicals, There is as yet very little evidence about 
the behaviour of the same radical in both the liquic 
and gas phases, and thus a direct connecting ii 
missing. At present, the kinetios of liquid-phas 
radical reactions are treated as if they were gas-phase 
reactions in regard to the dynamios of collisions. Or 
the whole, the analogy with gases works well enough 
but occasionally difficulties appear which demonstrate 
that the analogy breaks down. Much of the informs 
tion about liquid-phase radical chemistry is derivec 
from studies in addition-polymerization, but thir 

ic was excluded to make room for & discussion o: 
o radical reactions. Photosensitizers are exten. 
sively used to initiate radical reactions, and the 
elucidation of mechanisms is important. Therefore 
studies on the photo-oxidation of anthracene (E. J 
Bowen and Miss K. K. Rohatgi) and of the photo 
chemistry of anthracene dissolved in carbon tetra 
chloride yield & great deal of information concerning 
the interaction of electronically excited molecule 
with reactive substrates. The dehydrogenation o: 
aldehydes is an esential step in the oxidation o: 
these molecules... The resultant radicals do not ir 
general undergo decarbonylation. Similar dehydro 
genation may be brought about by the radica 
Me,C(ON), but not efficiently. Thiols, however 
enormously increase the rate of dehydrogenation anc 
are regenerated in a cyclia process, go much Bo tha: 
the aldehydes are readily deoarbonylated to th: 
corresponding hydrocarbons (W. A. Waters anc 
K. E. J. Barrett). ` 

The decomposition of hydroperoxide provides an 
other means of generating radicals. Normally, such t 
decomposition ia & unimolecular prooem ; but thi 
does not always happen, for the reaction in certain cir 
cumstances becomes bimolecular, kinetically, thoug] 
radicals still form a primary product of decompositia 
(L. Bateman, Mrs. Hughes and A. L. Morris). I 
the presence of certain oxidizable substances hydro 
peroxides can be induced to decompose very muc! 
more rapidly than on their own. This is industriali; 
important, for it enables polymerization to be carrie 
out at lower temperatures. Poly-sthylene polyamine 
of the general formula. Hí,N(O,H,NH)SH -are per 
ticularly effective if they are assobiated with ferrou 
iron as a complex (R. J. Orr and H. L. Williams; 
cers uini organic reactions are apparently simpl 
stoichiometrically, but the mechanism is very muc 
more complex. Such an example is the direct additio: 
of trichlorobromomethane to vinyl acetate or oyolc 
hexene. Kinetic methods, however, make it possibl 
to analyse the mechanism completely and to ge 
quantitative data about the reactivity of trichlorc 
methyl radicals and derived radicals such a 
CCl,.CH,.CH(OOOCH,), which date have importan 

lication in many related flelds (H. W. Melville 

. C. Robb and R. C. Tutton). 
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It has been known for many years that heavy 
metal ions which are present even in small traces 
can- accelerate radical reactions like oxidation. 
These heavy metal ions, such as cobalt, act as true 
catalysts by means of electron transfer reactions 
with hydroperoxides, for-example, giving rise to 
radicals which then initiate reactions. A typical 
reaction is M** + ROOH > M* + RO. + 
OH-. If M is cobalt, then Co*t is go powerful an 
oxidizing agent that it decomposes water as 
Cot + OH- + Co + OH.. Actual reactions 
are usually much more oomplex, but kinetic 
methods are leading to & complete elucidation in 
some cases (C. E. H. Bawn). With another related 
system—ferrous iron and hydrogen peroxide— 
benzene may be readily oxidized at room temper- 
ature with s production of phenol and diphenyl 
resulting from the dimerization of phenyl radicals 
produced by the deb tion of benzene with 
hydroxy] radicals. in, the precise mechanism 
yo to kinetio analysis (J. H. Baxendale and 

. Magee). Sometimes it is not possible to per- 
form & complete analysis, as, for example, in the 
attack of a phenyl redioel on & variety of sub- 
stituted benzene derivatives. However, it is 
possible to get relative rates of attack. In this 
system there is, fortunately, some guidance 
from the qu&ntum-mechanioal theory of arom- 
atio structures (D. H. Hey and G. H. Williams). 
This guidance ia lacking in the interpretation of most 
radical reactions. 
radical reactions is & serious barrier to further 
progress. There is an i ing and exact body of 
experimental data available, and there is as yet very 
little in the way of fundamental explanation of even 
relative reactivities, apart altogether from &beolute 
reactivities. - 

In many radical reactions large radicals are pro- 
duced which may break up thermally before the next 
reaotion-step takes place. Decarbonylation, referred 
to above, is an exemple, whereas degradation of 
hydrocarbon radicals and polymer radicals is well 
known. The methods -of dealing with yet another 
complication were alao considered in the discussion 
(F. 8. Dainton and K. J. Ivin). More complicated 
«til are thoee systems in which heterogeneity exists 
at first or is produced during the course of & reaction. 
This oan happen in some oxidations and in polymer- 
izations such as styrene and maleic anhydride, and 
weads to a atate of affairs where homogeneous reaction 
treatment is not adequate to cope with the situation 
(C. H. Bamford and W. G. Barb). 

H. W. MurviLLE 


THE HUMAN BLOOD GROUPS 


By Dr. F. STRATTON 


Director of the Regtonal Blood Transfusion Centre, 
Manchester 
HE Medical Research Council has issued & 
revision! of its Memorandum No. 19, on “RA 
BBlood Groups and their Clinical Effects”. Some of the 
sections have been considerably revised but others 
Bhave only minor alterations. 

The RA system has been one of considerable 
4nteresb and stands, as it were, at the crossroads 
the older ABO and MN blood groups and 
Bthoge that have been discovered more recently. With 
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the investigation of the Rh system the complexity of 
the human blood groupe was realized, and the sig- 
nificance of their clinical effecta more appreciated 
and understood. 

The sccompanying table shows the commoner 
human blood groups, with English frequencies". The 
ABO jes are Manchester ones. Including 
the RA syatem, six of the series have been discovered 
during the past ten years. 

Blood groupe are due to the presence of antigens 
on the surface of the red blood cells. These erythrocyte 
antigens when injected into man or animals produce, 
sometimes in one, sometimes in both, & specific anti- 
body. This antibody is used for the detection of the 
blood group, and, therefore, the determination of a 
new blood group antigen depend: upon the finding 
of a particular antibody and the establishment of the 
fact that it determines a new antigen present on the 
surface of the red oell. 

The blood groupe listed in the table are the 
commoner ones, but others have been found which 
have been aptly labelled by Levine! as ‘private’ 
blood groups, that is, the positive or negative reactions 
are found only within & particular family, such as the 
Miltenberger group which he described and the Levey 
group of Callender and Racet. Another antigen is 
the Tj5 antigen of Levine’, which is so far known to 
be absent only from the red blood cells of persons 
whose sera contain the antibody, or from their 
immediate relatives. 

The antibodies which are used for the typing of 
blood groups are either human or animal in origin. 
The human antibodies may be regularly ocourring 
ones, such as anti-A and anti-B antibodies, with 
which Landsteiner* first discovered the ABO groups 
at the beginning of this century. These are the only 
regularly occurring blood group antibodies in human 
blood. Other blood group antibodies do occur 
naturally in human serum, that is, not as a result of 
immunization ; but their occurrence is irregular and 
their presence atypical. Such antibodies are the 
anti-P which detects the P blood group, and the 
Lewis series of antibodies which detect the antigens 
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of the comphoatel Lewis blood group system. 
Immune human antibodiee have lately been used for 
the discovery of the more recent blood groups; for 
example, the S sub-groups of the MN system and 
the Kell, Duffy and Kidd groups. ' These immune 
antibodies have resulted either from repeated 
immunization due to blood transfusion, or to the 
igo-immunization which occurs sometimes during 
pregnancy, or to a combination of both these factors. 

Anunal antibodies have been used for a long time 
for MN typing, and the Rh system itself was first 
discovered. by Landsteiner and Wiener’ using animal 
anti-A serum. Nowadays, however, with the exoep- 
tion of the MN groups, most blood grouping is done 
using natural or immune human antisera. 

The great increase in the discovery of human blood 
groups in the past few years has been due partly to 
the occurrence of greater chances of immunization 
(in the main caused by the increase in blood trans- 
fusion therapy) as well as to the realization that 
pregnancy may cause 1s0-immunization, and partially 
to technical advances. Had no technical advances 
been made, it 18 quite possible that many of the 
newer blood groups would not have been discovered, 
since, in spite of the presence of the antibodies, theee 
would have remamed undetected. This may well 
mean that there are other blood group antigens 
present on human erythrocytes which may bo deteot- 
able when suitable technical methods are available. 
It is probable, too, that more attention will be given 
to the study of the antibodies themselves, since ıt is 
the ability to recognize the antigen — antibody reaction 
on which substantially depends the recognition of 
new blood groups. Many differant antibodies do 
not neceasarily mean many different heritable 
agglutinogens. 

Another interesting study has been that of the 
frequency of the various blood groups in the different 
races of man. It was known previously that the 
ABO and MN groups occurred 1n the different races 
of man with slightly different frequencies, but when 
the newer blood groups were examined it was found 
that these were widely different. Negroes probably 
have greater differences from the White than many 
other races ; for example, in the RA system one type 
(eDe/eds, Rh,r) haa a frequency of about 2 per cent 
in the English population but about 46 per oent in 
the Negro population’. Again, in the Chinese’, 
Rh-negative persons are almost unknown, whereas in 
England they number sbout 17 per cent of the 
population ; srmilarly, in studies of South American 
Indians*, the Duffy blood group is always found to 
be negative, whereas in White populations 65 per 
cent are Duffy-positive. In North-West Pakistan, 
91 per cent of the population are Duffy-positive’. 

These are very remarkable differences, but other 
interesting things have been discovered. “It has 
always been realized that the RA system was one of 
great intricacy; but for some time it had been 
thought that the ABO and MN groupe were, com- 
pared with this, relatively simple ones. Study of 
theee groups in the different races of man, however, 
has revealed that they are more complex. In the 
MN groupe the S sub-groups were found in 1947; 
Landsteiner, Strutton and Chase" originally described 
a different of, Af in Negroes, and Ikin and 
Mourant!! have described another variety of M which 
ia probably different from the former. In the ABO 
groupe 15 has been found that certain group O Indians 
have, in their sera, an antibody which had always 
previously been considered to be of an anti-O 
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variety!!. This obviously does not fit our present 
ideas, and reveals further blood group characters 
withm the ABO groups. Thus we see t whereas 
previously the complexity of the human blood groupe 
was realized from serological and genetical studies, 


latterly their complexity has been further revealed 


by studies of the blood groupe in the different racee 
of man. 

Soon after the discovery of the human blood 
groups, ıt was found that they were inherited and 


_ that the erythrocyte antigens were determined by 


allelomorphic genes. The inheritance wag according 
to the Mendelian laws. Blood typing is generally 
possible; but genotyping may be possible only in 
certain cases. Genotyping is desirable since 16 is more 
accurate, and it is often neceasary to know whether 
& person 18 homozygous or heterozygous with respect 
to & particular agglutinogen. If this is to be known, 
it 18 not only necessary to have the antibody of the 
particular blood up agglutinogen but also the 
antibody of ita allele or, if the system is complex, 
the numerous antibodies of the system. Blood typmg 
iB sometimes actual genotyping—for example, in the 
MN system—m oontradiction to the ABO groupe 
where typing is not genotyping. In some of the more 
recently discovered groups, such as the Kel and 
Duffy systems, ıt was at first possible to group a 
person as Kell-positive or Kell-negative, or Duffy- 
positive or Duffy-negative; but later, other anti- 
bodies have been discovered to their alleles, the 
one in the Kell system being referred to as an ‘anti-k’ 
antibody, and that in hue system as an 'anti- 
Fy antibody, and consequently in these systems 
nowadays it is possible to genotype people. Similarly, 
in the RA system, a large amount of genotyping can 
now be done. 

Most blood groups are inherited independently of 
one another; but more recently it has been suggested 
that the Lewis group is linked with the Lutheran 
group™. 

Intensive studies have been oarried out to try to 
associate blood groups with diseases. Iso-immuniza- 
tion of pregnancy is known to occur and may produce 
hemolytic disease of the newborn. In these cases, 
the commonest responsible blood group is the RA one. 
Linkage between blood groups and human characters 
has been studied many times, but no definite case of 
linkage haa been established, although Penrose! has 

a posaible linkage between bright red hai 
and the ABO groups. 

Blood groups are of especial interest in the study 
of human genetics because they are normal physio- 
logical characters, and as such are a feature of the 
whole population ; moreover, ‘from a genetical point 
of view, they are clear-cut characters, readily ‘charted 
and scored; they are unaffected by environment 
Their manner of inheritance is largely simple, thx 
determinant genes being associated with one pair o! 
chromosomes. They are, therefore, of great value ir 
the study of human genetics, their wide distmbutior 
and oomplete penetrance always making ther 
applicable, unlike other traita. It must be remem 
bered, however, that the presence of the individua 
is required for such examination and studies ; these 
therefore, are restricted to three or four generations 
and the possibility of illegitimacy must always b 
borne in mind. Nevertheless, the blood groups forn 
a base-line from which to work, and ıb is desirabl. 
that human genetical studies should always bs 
accompanied by a study of the blood groups, if thi. 
18 possible. 
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Twinning is of considerable interest to humen 
geneticists, and blood groups have been especially 
helpful in such cases. With the number of blood 
groups now known, if the twins are like-sexed, it is 
possible to calculate the chances of monozygosity?. 
The present writer has found it particularly useful 
in the study of & series of twins 1n which one child 
suffered from & congenital abnormality which the 
other did not possess; in a number of these cases 
the blood groups tended to show that the twins were 
monozygous. 

Blood groups, of course, are of interest to the 
physician because of their importance in blood 
transfusion therapy, and they have also been used in 
cases of disputed parentage and in medico-legal work. 
In the case of disputed parentage, the ABO, MN 
and RA groups are the ones that are used, because 
in thee blood groups large numbers of family studies 
have been undertaken and their mode of inheritance 
13 clearly defined and beyond doubt. 

Landsteiner once said that blood groupe would 
some day become as valuable as finger prints in the 
recognition of the individual. There is no doubt that 
recent studies have more and more established the 
individuality of the blood. There are now 300,000 
blood-group combinations; some of these are 
extremely rare and occur very infrequently in the 
population. It is probable that more blood groupe 
remain to be discovered; therefore, the study of 
human blood groups is one that assists in establishing 
the individuality of man, and the revised Medical 
Research Council publication 1s a valuable contribution 
on the subject. 

t Modica] Research Counell. Memorandum No. 27 (Revision of 
: The Rh Blood Groups and their Clinical 


Efoots. By Dr. P. L. Mollon, Dr. A. E. Mourant and Dr. R R- 
Pp. vi+72 (London: H.A. Stationery Office, 1959 ) 
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ENERGETICS OF SENSORY 
EFFECTS 


T the recent meeting of the British Association 

in Belfast, Section I (Physiology) arranged a 
session entitled "Energy into Nerve Impulsea". The 
first paper was by Prof. E. D. Adrian, president of 
the Royal Society, who spoke on the sense of smell. 
He said thore is much evidence that the olfactory 
organ in man is far less sensitive than the larger 
organs in dogs or sharks and the much smaller organs 
in moths and insects. It 1s likely that this difference 
in sensitivity i8 due more to & greater power of dıs- 
orimin&ting sconta than to a lower absolute threshold 
at the end organs. Prof. Adrian thon turned to the 
resulta he has obtained by recording, wrth a fine 








NATURE 


823 


electrode in the olfactory bulb, the nervous discharges : 
which occur in the mitral cells of the rabbit, while? 

the nose 18 subjected to a known concentration of a 
suitable substance. With most smells excitation iH 
confined to each inspiration, and it 18 also found that 
the concentration which is just percoptible to tho 
human nose differa very little from that just capablo 
of producing an olfactory discharge in the rabbit. 
Nervous discharges recorded in this way show a 
number of features by which the discharge may be 
distinguished as due to a particular smell. The 
differences in the olfactory discharge are of two kinda, 
depending on differences in the oxcitability of tho dif- 
ferent receptors and of different regions of tho organ 
to different matorials ; and on differenoos in the timo 
course of the discharge, the latency, duration and 
rate of rise and fall in the frequency of the impulses. 

Prof. Adrian first considered the differont sensitivi- 
ties of individual unite. It is possible to distinguish 
one unit from ite neighbours by careful placing of tho 
electrode, and ıt is nearly always possible to find a 
substance which will excite this singlo unit at a 
conoentration too low to oxoite the othors. ‘Thus, in 
one preperation the single unit respondod to acetone 
in & concentration at which no othor unit did, and to 
a concentration of amyl acetate which oxoited other 
unite, while it was unaffected by pentane in a con- 
centration that excited the others. Tho substances 
tested could be classed in two groups—wator solublo 
and lipoid soluble. Units responding to one group 
rarely responded to the other, and thore is also a 
regional distribution, the anterior parta of tho organ 
responding mainly to the water-soluble group and 
the posterior part to the lipoid-soluble group. The 
latency of the response to the wator-soluble group 
is always leas than 0-025 sec., while with substances 
insoluble in water it 18 longer than 0-08 seo. Tho 
substances which excite after a short latency produce 
a short discharge, and vice versa. Prof. Adrian con- 
cluded by saying that some of these differonces may 
depend on the gross structure of the organ, and he 
suggested that the specific sensitivities of the roceptors 
might be related to the length of the terminal part of 
the cell, which varies. He thought it unlikely that 
olfactory discrimination doponds on a limited numbor 
of distinct recoptor types. 

Dr. Hallowell Davis, director of research of the 
Central Institute for the Deaf, St. Louis, Mo., thon 
discuseed the problem of how mechanical energy is 
converted into nerve impulses in the inner ear. The 
sensitivity of the cochlea is so great that tho movo- 
ment of the basilar membrane at threshold is prob- 
ably less than tho diameter of a hydrogen atom, and 
the amount of energy 13 of the same ordor of mag- 
nitude as the energy of thermal agitation of the 
molecules. If the cochlea were a transcduoor, this 
energy would have to be converted extremely 
efficiently, and the nervous tissue involved would 
need to be on the verge of spontaneous clschargo. 
Dr. Davis describod the resulta of recent experiments 
and put forward a new hypothesis that explains the 
action of the cochlca as an electronic valve mech- 
anism rather than a transducer. Tho cochlea micro- 
phonio has been suggested as the immediate stimulus 
to the terminala of the auditory nerve, but at one 
time it semed difficult to reconcile this hypothesis 
with the long latency that had been observed between 
the peaks of the microphonic and tho impulses. This 
difficulty no longer exists, however, because tho 
summating potential which Davis and his collabor- 
ators previously believed to be a local potential in 
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the receptor cells has now been shown by Davis and 


» e Tasali to be an action potential in the nerve fibre in 


the neighbourhood of the hair cells. This shows that 
the latency in the initiation of the impulses is very 
short, and Dr. Davis stated that he now accepts 
the hypothesis that the cochlea microphonic is the 
immediate stimulus to the auditory nerve fibre. 
There has been indirect evidence that the cochlea 
microphonio 18 associated with the hair cells of the 
organ of Corti, and very recent explorations of the 
cochlea, independently by Békésy at Harvard and by 
Tasaki at the Central Institute for the Deaf, have 
strongly supported this conclusion. The source (or 
sink) for the cochlea microphonics seems to be the 
hair-bearing end of the hair cells. This is where the 
hairs are embedded in the tectorial membrane, and 
Békésy haa shown that ıt is radial movements of the 
tectoral membrane across the organ of Corti that aie 
most effective in producing the cochlea microphonics. 
He has algo shown that, if the tectorial membrane is 
displaced and held in its new position, the micro- 
phonic continues as & D.O. potential without further 
addition of mechanical energy. This provides direct 
- evidence that the mechanism must be of an electronic 
valve and not of a transducer type. Békésy has 
found that the ier Maclay in the scala media is about 
80 mV. positive to t in the other scale, and that 
the electrical resistance of the walls of the scala media 
is high. Dr. Davis put forward the hypothesis that 
the cochlea microphonic is due to changes in the 
current flowing from the scala media to the scala 
tympani, due to changes in the electrical resistance 
of the hair cells ın the region of the hairs, and that 
this change of resistance i8 due to, and directly 
related to, the posrtion of the hairs. He suggested 
that the source of energy that maintains the potential 
in the scala media may be in the stria vasoularis. 

The next paper was on "Light-Quanta into Nerve 
Impulsee", and was given by Dr. M. H. Pirenne, of 
the Phymology Department, University of Aberdeen. 
Light falling into the eye causes nervous excitation 
in the retina and optic nerve, and it is generally 
accepted that a photochemical change in the retinal 
mse toro lathe Brit atap tis Drogas. The retinal 

tors, the rods and cone, contain substances 
(such as visual le in the rods) which absorb part 
of the incident t and undergo physicochemical 
changes in consequence. It is these changes that lead 
to nerve excitation. Light oan only be absorbed in 
quanta, and fractions of quanta cannot be absorbed 
(the energy of & quantum 1s about 4 x 10-!* erg for 
à = 0-51). Expermental measurement indicates 
that under the best conditions a rod can become 
excited when it has absorbed one quantum only. The 
light sensitivity of the rod, therefore, reaches the 
absolute physical !imrt. To enable a human subject 
to see & dim flash of light, however, a few neighbouring 
rods must be excited within a short timeanterval. 
Thus, while & rod reacts to one quantum, the organiam 
as & whole requires more than one quantum to give 
& visual response. One quantum is absorbed by one 
molecule and reacta with that molecule alone. There 
must therefore be some mechanism which can amplify 
such & one-molecule disturbance into a stimulus 
adequate to set up an impulse. 

Dr. Pirenne then turned to the visibility of large, 
contmuously exposed flelds, a problem in which he 
has been interested recently. The threshold for such 
a field is of the order of 10-* candle/sq.m. At threshold 
the retina receives extremely little light energy—on 
the average one quantum is absorbed every 0-1 seo. 
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per 100,000 rods. One-tenth of a second is roughly 
the time during which the retina can summate the 
action of ight. Physical fluctuations give some parts 
of the retina more, and others leas, than this average, 
80 there may be a group or groups of rods in the retma 
that are ‘excited within the summation timo. These 
figure show that, in order to make every rod absorb 
about ten quanta every tenth of a second, we must 
use intensities equal to about a million trmea the 
threshold intensity for & large fleld. If the central 
coneg &re &s sensitive as rods, then the s&me will 
&pply in the fovea, but, if the cones are less sensitive, 
then even more light will be ; Thus, & singlo 
cone cannot be activated with intensities below 0:1 
or 0-01 candle/aq. m., simply because at such 
intensities they generally &beorb no light at all. Thus, 
quantum phenomena probably play as important a 
part in cone as in rod vision. It can be shown, for 
example, that in the range from threshold to about 
10° threshold intensity, the finest details just visible 


"at each intensity are almost as fine as they could be. 


Visual acuity and retinal sensitivity in this are 
linked together, almost reachmg the limit set by the 
quantum properties of light. 

In the last paper, on the ‘Initiation of Impulses 
at some Sensory inge”, Dr. J. A. B. Gray, of the 
National Institute for Medical Research, confined 
himself to  oonsidering mechanically stimulated 


. receptors. Certain conditions must be fulfilled before 


an impulse is mitiated at a sensory receptor. A 
certain minimum amount of energy must be pro- 
vided; but, as most of this energy is absorbed by 
inexcitable structures, ıt is easier to talk in terms of 
compreasion or extension of the receptor. A Pacinian 
corpuscle which oan be freed from its surrounding 
tissues can be excited by compression movements of 
less than 0-5u. With some receptors, including the 
Paoinian corpuscle, the stimulating movement must 
also have a mmimum velocity, and in this receptor a 
threshold movement must be complete ın about 
1 mseo.—that is, a velocity of about 0-5 mm./sec. 

A minimum velocity ia not a necessary condition of 
excitation for all receptors; Lendgren has shown 
that some receptors in artery walls respond however 
slowly the preasure rises to ite final value. Impulsee 
oan sometimes be excited as frequently as a thousand 
& second from Pacinian corpuscles. A stimulus which 
satisfles these rhinimal conditions excrtes an impulse 
after & short interval. In the Pacinian corpuscle this 
interval is about 1:5 msec. when the stimulus only 
just reaches threshold, but it is reduced to about 
0-5 msec. if the stimulus 1s large. During this interval, 
the excitability of the ending is steadily increasing, & 
fact which is shown by giving & Pacinian corpuscle a 
mechanical gtrmulus too small to excite and testing 
ita excitability with a short electrical pulse at 
intervals after the mechanical stimulus. The exoit- 
ability inareases up to the time at which & threshold 
mechanical stimulus would have initiated an impulse, 
and then declines. These excitability changes are 

robably caused by & local potential change that has 
heen observed by Alvarez-Buylla and Ramirez de 
Arellano. This potential change, unlike the impulse, 
is confined to the ending, and ita size is directly 
related to the size of the stimulus. Local potentials 
were first seen in sense endings by Katz, who recorded 
them from a stretch receptor from a muscle. The 
potentials from this receptor showed two componenta : 
an early peak the amplitude of which was related to 
the velocity of the stimulus, and & part which was 
related to the amplitude of the stretch and remained 
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as long as the stretch was applied. This local potential 
is probably the immediate cause of the im . The 
mechanism by which the mechanical stimulus pro- 
‘duces the local potential is not known, but it seems 
likely that the mechanical stimulus allows the 
electrical en stored in the nerve cell to be released. 
Stretching & single node-of Ranvier does not produce 
changes comparable to stimulating & sensory receptor. 
However, & suggestion that there may be specializa- 
tion of the membrane of sensory terminals comes 
from evidence that acetylcholine may stimulate sense 
endings, though this substance seems to play no part 
in their normal function. 

In the discussion that followed, Prof. Adrian was 
asked whether the adaptation to a smell that is 
commonly experienced is due to fatigue of the 
receptor. He replied that an impulse discharge can 
be recorded for long periods and that the adaptation 
is presumably central. Dr. Detlev W. Bronk referred 
to the importance of the chemical environment of 
nerves and the oscillatory phenomena seen with lack 
of calorum. Under these conditions impulses occur at 
intervals which are multiples of a fundamental 
interval ; he said that Dr. Scott had observed similar 
rhythmical from Pacinian corpuscles. 
Prof. W. Burns asked Dr. Davis whether the threshold 
of the auditory receptors could be altered by polar- 
izing currente, to which the latter replied that they 
can be either raised or lowered according to the 
polarity of the current. J. A. B. Gray 


OBITUARIES 


Dr. W. E. Gye, F.R.S. 


W. E. Gru, internationally known as an exponent 
of the virus hypothesis of cancer, died in Perth, 
Western Australia, on October 18. , 

W. E. Bullock, who later his name to 
Gye, was born in the Derbyshire village of Beaston 
on August 11, 1884. The son of & railway signalman, 
he tried a number of ocoupations before becoming & 
‘pupil teacher’. Later, he obtained a scho i 
tenable at University College, Nottingham, and 
gained the London B.Be. in istry? After 
spending & year teaching in Birmingham, he began 
the study of medicine wrth the financial aid of a 
friend. During his student days Gye lived simply, 
found gainful employment during the vacations and 
repaid the sistance which he had insisted on 
regarding as & loan. He graduated in Edinburgh in 
1918 (Gold Medal) and joined the staff of the Imperial 
Canoer Research Fund under Bashford and Murray. 
He served in the R.A.M.O. in charge of a field 
ambulance in France and Italy during the First 
World War, and on his return oarried out investi- 
gations on anaerobio infections with W. Cramer. 

Gye and Cramer studied the influences of chemical 
substances, calcium salts and silica, for example, in 
producing ‘defence rupture’ in wounds infected with 
spores P &n&erobio bacteria. Shortly afterwards, 
Gye collaborated with E. H. Kettle in an investi- 
gation of amlicoais and miner's phthims. He then 
joined the staff of the National Institute for Medical 
Research with the intention of participating in the 
experimental studies of dog dutem which were 
then being planned. Before this work could proceed, 
a stook of virus-free dogs had to be bred and Gye, 
in order to obtain some virus experiance, commenced 
work with the Rous sarcoma. 
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This work on fowl tumours was continued by Gye, . 
and in 1925 he published a paper on the ‘‘Aitiol 
of Malignant New Growths" which attracted wide- 
spread attention. He attributed the speoifloity of 
various growths, not to corresponding multiplicity 
of viruses but to ‘specific factors’ derived from the 
host. This theais was further elaborated and presanted 
together with many experimental observations on 
fowl, tumours in a book with W. J. Purdy, ‘The 
Cause of Canoer", published in 1931. 

Gye succeeded Murray as director of the Imperial 
Cancer Research Fund in 1936. The virus hypothesis 
continued to be one of his main interests, and the 
problem of obtaining direct and convincing experi- 
mental evidence of & causal virus in transplantable 
mammalian tumours occupied much of his attention. 
Because of his own negative resulta with tumour 
desiccates over a long period, it is perhaps not sur- 
prising that in 1949 he interpreted the succeasful 
transmission of such tumours in the Fund's laboratory 
by means of freeze-dried material as evidence of the 
existence of such & virus. 

A gift of lucid expoaitien was one of Gye's charac- 
teristics. He undoubtedly réndered a great service to 
oncology by undertaking the study of the fowl 
tumours described by Rous before the First World 
War. These had been largely ignored because they 
could be induced de novo by virus obtained from 
them, and therefore could not be reconciled with 
other ideas on the genesis of cancer in general. Gye'a 
attempts to extend the hypothesis of virus as & 
continuing cause to all kinds of cancer were highly 
ingenious, and it is largely due to him that this 
alternative to other concepta holds the position it 
does to-day. He believed fervently in his ideas, and 
in this controversial subject evoked reactiona ranging’ 
from great admiration to pungent criticism. 

Gye was & man of much personal charm. His 
post-war years were burdened by an increasing dis- 
ability due to a heart condition, and on retiroment 
from the directorship of the Imperial Cancer Research 
Fund in 1949 he went to Perth, Australia. He was 
elected a Fellow of the Royal Society in 1988 and 
in 1947 was appointed fessor of experimental 
pathology in the Royal College of Surgeons. Gye 
was twice married, in 1913 to Miss Elsa Gye, who 
died in 1943 and by whom he had three sons; and 
in 1945 to Mise Ida Mann, profeasor of ophthalmology 
at Oxford. Miss Mann later retired and assisted Gye 
in his experimental work in London and in Australia. 

J. CRAIGIE 


Miss K. C. Boswell 


Mes KATHARINE Comma BoswHLL, born in 
October 1889, died on tember 19, of heat stroke, at 
Beni Abbes, deep in the During her adult life 
she had a very close connexion with the (then) 
University College, Southampton. She was a student 
before and after the First World War; in 1926 she 
became a lecturer in the Department of Geography ; 
she resigned her | ip in 1944, and went as 
co-principal to the Friends’ College, Jamaica, in 1945; 
she returned in 1949 and resumed close relations with 
the College and Department at Southampton. 

Mies Boswell’s main interest was in geomorphology, 
her studies in which were supported by her thorough 
learning in phy and by her early studies in 
geology and biology. Her constant aim was to under- 
stand, and to help others to do the same. Her studentas 
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. developed a lasting interest m their work and 
confidence that they could and should continue 
such studies long after they had left the Univer- 
arty. 

From the same desire to understand sprang her 
long and arduous struggle with the difficult ‘“Morpho- 
logische Analyse" of Walther Penck. Controversy 
raged around his work. She determmed that essy 
access to what he said was neceesary. The last weeks, 
before she went to Algiers for the 19th International 
Congreas of Geology, were spent in reading the proofs 
of her translation of Penck. 
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"Land forms under humid and under semi-arid 
conditions are well known, by personal experience. 
to the majonty of geomorphologista. But I, for one, 
have never seen the real desert.” She tried while 
visiting South Africa to see Namib but only pene- 
trated the Kalahari. She died in the Sahara, victim 
of her desire to understand. , 

Miss Boswell was too modest ever to think that 
she might have any orginal contribution to make to 
geomorphology. Her friends knew otherwise. But 
understanding was all that K. C. B. asked, and died 
in pursuit of it. F. C. MLLER 


NEWS and VIEWS 


Royal Society : Awards of Medals 


TPE following awards of medals have been made by 
the President and the Council of the Royal Society : 
Copley Medal to Prof. P. A. M. Dirac, for his remark- 

ble contributions to relativistic dynamiœ of & 
icle in quantum mechanics; Rumford Medal to 
Prof. F. Zernike for his outstanding work in the 
development of phase-contrast microscopy; Davy 
Medal to Prof. Alexander Robertson for his researches 
into the chemistry of natural producta, particularly 
the wide range of glycosides, bitter principles and 
colourmg matters containing heterooyoho oxygen 
atoms; Darwin Medal to Prof. J. B. 8. Haldane for 
his initiation of the modern phase of study of the 
evolution of living populations ; Buchanan Medal to 
Sir Rickard Christophers, for his outstanding research 
on malaria and on the Anopheles mosqyitoes which 
transmit that disease; Sylvester Medal to Prof. A. B. 
Besicovitch, for his outstanding work on almost- 
periodic functions, the theory of measure and 
integration and many other topics of theory of 
functions; Hughes Medal to Prof. P. I. Dee, for his 
distinguished studies on the disintegration of atomic 
nuclei, particularly those using the Wilson cloud- 
chamber technique. 


Nobel Prize for Chemistry for 1952: Dr. A. J. P. 
Martin, F.R.S., and Dr. R. L. M. Synge, F.R.S. 


Tp Nobel Prize for Chemistry for 1952 has been 
awarded jointly to Dr. Archer John Porter Martin, 
head of the Physical Chemistry Division of the 
National Institute for Medical Research, Mill Hill, 
London, and Dr. Richard Laurence Millington Synge, 
biochemist at the Rowett Research Institute, Bucks- 
burn, Aberdeenshire. Dr. Martin, after taking Part II 
of the Natural Sciences Tripos in biochemistry in 
Cambridge, worked at the Nutrition Laboratory there 
during 1934-38, mainly on vitamin E and nicotinic 
acid. Dr. Synge, who had also been trained at the 
School of Biochemistry, Cambridge, soon became 
interested, after a short spell im carbohydrate 
chemistry, in the analysis of proteins. The em- 
pirical methods then available for separating the 
complex mixtures of amino-&oids present in protein 
hydrolysates were unsatisfactory in many respects, 
and Synge therefore investigated the possibility 
of separating the N-acetyl derivatives of amino- 
acids by partition between water and other sol- 
vente. ln this early work, which was published in 
1989, conventional extraction procedures were used. 
Realizing the relative efficiency of these methods, 
Martin and Synge, who had now jomed forces, 
designed and put into operation an all-glass apparatus 


based on countor-current principles. In 1938, both 
Martin and Synge accepted appomtments at the 
Wool Industries Research Association laboratory in 
Leeds, and there ensued a close collaboration in 
which the respective capacities of these workers 
complemented one another in an ideal manner. It 
was realized that bulk extraction procedures were 
inferior to chromatographio techniques, and Martin 
and Synge conceived the idea that a combination of 
the principle of solvent partition and a chromato- 
graphic arrangement might be the solution to their 
problem. They soon found that & system consisting 
of water-saturated silica as stationary phase and & 
suitable organic solvent as mobile phase was satis- 
factory for their purpose. However, the acetylation 
step was somewhat cumbersome, and attempts were 
made to separate the amino-acids themselves. It was 
soon shown that cellulose was suitable as supporting 
material, ‘and a logical extension of these findmgs led 
m 1944 to the development of the now generally 
familiar paper chromatography. A further and moet 
important extension of these ideas led Martin (now 
et Mil Hill) to the development of lquid-gas 
partition chromatography. 

Liquid-liquad chromatography, and especially 
paper chromatography, which were developed origin- 
ally for the analysis of amino-acids, are now being 
used in almost every fleld of organic and morganic 
chemistry and biochemistry. The application of these 
methods espocially to the structure and metabolism 
of natural compounds has made possible advances in 
our knowledge which would have been considered 
mmpossible ten years ago. There has been during the 
past decade a widespread interest in the general 
problem of seperation of amall amounts of closely 
related substances, in no small measure due to the 
work of Martm and Synge. The development of 
synthetic 10n-exohange resina, the various modifica- 
tions of adsorption chromatography and the elabor- 
ation of bulk counter-current extraction methods 
have greatly increased our range of techniques. But 
the methods evolved by Martin and Synge are 
probably unique by virtue of simplicity and elegance 
of conception and execution, and also by the wide 
scope of their application. This fleld ia still expanding, 
and it ıs likely that the invention of liquid-liquid 
chromatography will be considered by future gener- 
ations as one of the more important milestones in the 
development of chemical sciences. 


Dr. W. G. Penney, F.R.S. 
THE recent announcement, recorded in Nature oí 


November 1, that Dr. W. G. Penney has been pro- 
moted to be knight commander of the Civil Division 
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of the Order of tho Bntish Empire wil be par- 
ticularly welcomed by all associated with the Imperial 
College of Science and Technology. It was to this 
College of the University of London that Dr. Penney 
went in 1927, entering as a Royal Scholar. After 
gaining & first-class honours degree in mathematics 
he remained at the Imperial College for two more 
years, devoting his time to research work in mathe- 
matical physics. One result of this work was & paper 
written in collaboration with Dr. R. de L. Kronig 
which has become well known and is still widely 
read by students of metal physics. In 1931 he was 
awarded a Commonwealth Fellowship and con- 
tinued his research work at the University of Wis- 
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consin. Two years later he returned to Great Britain . 


to study at Cambridge, where he became interested 
in the theory of molecular structures, a field of 
research in which he has made notable advances. In 
1936 he was appointed reader ın mathematics in the 
Imperial College and served in this capacity until the 
outbreak of the Second World War. Early in 1940, 
he undertook part-time research work for the Ministry 
of Home Security, and since that time has been 
increasingly concerned with defence research. The 
very important part which he has played in this 
fleld is now well known, and has been recognized, 
first, by the conferment of the O.B.E. in 1946, and 
now by the well-deserved honour recently announced. 


Economies In the Department of Sclentlflc and 
Industrial Research 


Iw & written reply in the House of Commons on 
October 28 to a question from Sir William Wakefield 
regarding economies in scientific and industrial 
research (Hansard, ool. 1735-7; October 28), the 
Parliamentary Secretary to the Ministry of Works, 
representing the Lord President of the Council, 
stated that no major plan or activity of the Depart- 
ment of Scientific and Industrial Research has been 
eliminated. A reduction of twenty-five poate in ite 
non-industrial staff has brought the Department’s 
establishment to 3,064. Planned recruitment has 
accordingly been halted, many outstanding vacancies 
cancelled and the reduced man-power resources 
reallocated, reductions in headquarters staff and in 
the Building Research Establishment providing the 
farther staff essential for the Mechanical Engineering 
Research and Hydraulics Research Establishments. 
The original estimates for the Department for 1952-53 
have been reduced to £5,390,050 net, an increase of 
£24,950 over the estimates for the previous year, the 
total staff being now 4,040 as compared with 4,317 
for 1951-52. Non-industrial staff currently authorized 
for the headquarters was 281 and for building research 
420, as compared with 299 and 489, respectively, 
actually employed on October 1, 1951. In reply to 
the question whether the proposed cuts had been 
agreed by the Advisory Council for Scientific and 
Industrial Research, it was stated that the decision 
to reatrict the available man-power and to reduce the 
estimates had been communicated to the Advisory 
Council and that the re-allocations were made with 
the Council’s knowledge. 


National Fue! Problems In Great Britain 

THs debate in the House of Commons on the 
Ridley report, recently initiated by the Ministry 
of Fuel and Power, afforded little evidence about a 
possible Government fuel policy. Reserve was to be 
expected in the adoption of some of the Ridley 
Committee's proposals, though the Minister in his 
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rightly cautious remarks about co-ordination gavo no 


suggestion that he has taken the hint given by tho, « 


Committee and proposes to exercise tho powers he 
already possesses in a way that would make the now 
body recommended in the report superfluous. Nor 
ig the Minister prepared to recommend the provision 
of financial incentives to instal improved solid-fuel 
&pphanoes for domestic heating, either to private 
consumors or to local authorities, even to the oxtent 
of removal of purchase tax. Equally he was unpre- 
peared to give industrialists any incentivo to instal 
fuel-saving rather than other capital equipment. 
While accepting the Committee'a view that competi- 
tion should continue between the fuel and powor 
industries and that, within & proper framework which 
maintains full freedom of choice for the consumer. 
the choice could be relied upon to bring about the 
best use of fuels, he ignored the essential condition 
laid down—that fuel prices should closely correspon: 
to the relevant costs of supplying the difforent fuels. 
Apart from shirking this critical issue of prico, neither 
the Minister nor his Parliamentary Secretary, who 
replied to the debate, succeeded in making it quite 
clear what was meant by their acceptance of the 
recommendation that an independent advisory & vice 
on fuel efficiency should be set up, controlled and 
financed by industry. The Ridley Committee 
recommended the continuance of the Ministry's own 
advisory service; but this the Minister proposes to 
cut down or at least limit to advice on fuol efficiency 
in government departments. The Parliamentary 
Secretary's efforts to elucidate this point are likely to 
have an unsettling effect on the technical advisers 
at present in the government service rather than to 
promote economy. 


Sclentific and Technical Information for Industry 


In opening an industrial and commercial informa- 
tion exhibition at the Manchester Central Library on 
November 3, A. H. 8. Hincholiffe, after referring to 
his association with Bir John Stopford in forming the 
Manchester Joint Research Counoil in 1044, again 
stressed the importance of securing the effective 
utilization by British industry of existing knowledge, 
and the extent to which the Department of Scientific 
and Industrial Research is concerned with this 

blem as well as with the acquisition of new 

owledge. Mr. C. Nowell, chief Librarian of the 
Manchester Public Libraries, expressed tho view that 
many of the smaller firms in the area are unaware of 
the existing facilities of the Commercial Library and 
Information Department, the Technical Library and 
the Reference Library in Manchester and the sorvices 
they could render; Sir Raymond Street, ın seconding 
the vote of thanks moved by Mr. Nowell, agreed 
that the small firm constitutes a major problem in 
raising the standard of efficiency and productivity in 
British industry. The exhibition, which has been 
arranged in association with the Department of 
Scientific and Industrial Research and the Lritiah 
Cotton Industry Research Association, illustrates not 
only the services and resources of the Manchester 
Public Libraries, and more particularly of the 
Technical Library and the Commercial and Informa- 
tion Department, but also the work of the Depart- 
ment of Bcientiflo and Industrial Research. Although 
the main emphasis is laid on the work of the Depart- 
ment in disseminating scientific and technical 
information through its numerous publications and 
its own information department, some indication 18 
given of the scientific and technical work carried out. 
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inoluding, for ex&mple, & model of the oalorimeter 


* building at the Fuel Research Station and photo- 


graphs illustrating the work of the Shirley Institute. 
The exhibrtion is admirably designed to achieve its 
purpose of demonstrating the value of technical 
information to industry in general. 


Exhibition of Spanish Sclentific Books 

AN exhibition of recent Spanish publications in 
science, technology and medicine, organized by the 
Institute of Spain, was opened by Mr. K. B. Potter, 
Si of the Publiahers’ Baoa in the 

jence Museum Library, on November 6. In wel- 
coming the exhibition Dr. F. Sherwood Taylor, 
director of the Science Museum, recalled the evidance 
m Spain of the enormous antiquity of Spanish 
metallurgy and acclaimed the Spaniard as a great 
practical chemist and engineer. He looked back to 
the age of Alfonso the Wise, when Spaniah astronomers 
led the world, to Ramin Lull, who founded & school 
important in the progress of chemistry, and to the 
debt owed to Spain for the development of the 
merino breed of sheep, founders of great flocks m 
ihree continents. This exhibition, he added, demon- 
strated the vigorous life of sciance in Spain to-day, 
particularly in the fields of medicine and engineering. 
Fis Excellency the Spanish Ambassador, in closing 
the ceramony, mentioned that the exhibition con- 
tains only a sample of the scientific books, par- 
ticularly original treatises, published ın Spain during 
the past few period m which soientiflo 
activity has been intensified with the development 
of collective efforts in research and teaching as Spain 
has become increasingly industrialized. He also 
referred to the wide circulation of both standard text- 
books and onginal works through Spain and Spanish 
America. In expressing his gratitude to the Science 
Museum for opening its library to the exhibition, ho 
Spoke of the universal in in science, of the 
admiration in Speun for the scientiflo culture of Great 
Britain and of the world of science which speaks of 
friendship and a common task. The exhibition will 
remain open until November 20. 


Quantitative 
Nitrogen 
Ton value of quantitative partition chromato- 

graphy on paper in the analysis of the &loohol- 

msoluble nitrogen of.plante has been established in 

recent investigations by J. F. Thompeon and F. O. 

Steward (J. Exp. Bot, 3, No. 8, 170; 1952). The 

amino-acid composition. of ogg albumin, zein, edestin 

and cucumber seed globulin has been determined by 

a quantitative method which is described, the 

chromatographié analytical data accounting com- 

pletely for the amino-acid nitrogen of the protein 
hydrolysate as determined by the Kjeldahl method. 

The analyses of the slochol-soluble and -insoluble 

fractions of potato tubers of several varieties have 

now been carried out, attention being directed to 
differences which have bean observed as between both 
samples and varieties. No correlation has been 
observed between the relative proportions of free 
amino-acids in the tubers and in the alcohol-insoluble 
protein; indeed, certain compounds present in the 
free state in the tissue do not occur im the protein, 
while the amides are stated to be considerably in 

. exoess of their possible occurrence combined in the 

protein. Hence the tentative conclusion is reached 

that the free soluble compounds are not directly 
combined as such to form proteins. 


Paper Chromatography of Plant 
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Petrological Identification of Stone Axes 


Tu third report of the Committee concerned with 
the petrological identification of stone axes 18 pub- 
lished in the Proceedings of the Prehistoric Society for 
1951 (Pt. 2). Polished celta are frequently made from 
fine-grained igneous rocks, tough materials making 
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‘carpentry possible. In thin sections these rocks can 


be identified under & polariscope, and sometimes the 
material 18 not one of common occurrence. In such 
cases the site whence came the rock substance can 
be located, and indeed & number of such workshop 
sites are known. ‘This third report continues the 
investigations “and gives much more information on 
this interesting matter which helpe to suggest the 
lines of ancient trade routes along which were passed 
the raw materials utilized for the making of ground 
and polished celta. 


Reopening of the Mining Collection at the Sclence 
Museum, London 


Tue Mining Collection at the Science Museum, 
South Kensington, London, S.W.7, will be reopened 
in much enlarged form by the Right Hon. Geoffrey 
Lloyd, Minister of Fuel and Power, on November 18. 
The basio conception in the design of the new Col- 
lection, which occupies an area of nine thousand 

feet, has been to give the visitor the impreasion 
of being underground in the actual workings of & 
mine; one of the principal exhibits is a full-scale 
model of & coal face supplied with the latest equip- 
ment and machinery. Adjacent to this are various 
sections illustrating the historical development of the 
many ancillary services which are essential in mining 
and which have played such an important part in 
the safety and social progreas of the miner; these 
sections deal with ooal-cutting, metalliferrous mining, 
breaking ground, mine transport, winding, boring 
and sinking, mine hghting, mine ventilation, rescue 
work, hand tools, roof supporte and surface mining. 
The development and building of this Collection has 
only been made possible by the kindness and 
generosity of the many manufacturers of mining 
equipment used in Great Britain, who have provided 
not only full-sized equipment but also many fine 
models and finance. 


Insignia Award of the City and Gullds of London 
Institute 


Tua City and Guilds of London Institute has 
recently established an ‘Insignia Award" in teoh- 
nology which is designed to be a mark of distinction 
conferred by the Institute on those who have com- 
bined with & sound practical training an adequate 
knowledge of the fundamental soientiflo principles of 
their industry and have shown & capacity for leader- 
ship and administration and for applying such wider 
knowledge to their particular industry. The Award 
will entitle the holder to use the lettera C.G.I.A. after 
his name. The flve main sections at present approved 
for the Award are the chemical, constructional. 
electrical, mechanical and textile industries ; but these 
divisions are meant to cover a broad range of parti- 
cular mdustries. The preliminary conditions required 
of a candidate are that he be not lesa than thirty years ol 
age, have completed the full og of apprenticeship 
or equivalent training suitable for his industry, have 
obtained the Full Technological Certificate of the 
Institute in an &ppropri&te branch of technology 
have had at least seven years suitable industria 
experiance subsequent to his mitial apprenticeshiy 
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(except in very special circumstances, war service 
cannot be taken into account), and give the names of 
three referees. The two main testa for the Award 
ure the writing of a thesis and the subsequent 
interview by & body of experte. As regards the 
former, the candidate is not expected to present a 
record of original research, but rather give a critical 
appreciation of & problem in industry, backed by 
relevant reading, with practical suggestions for 
solving the problem and for future developments ; it 
is suggested that ten to twenty thousand words should 
be the length of the thesis. The interview, to which 
much importance will be attached, is designed to 
gain an appraisal of the oandidate's education, 
training and career, together with any possible 
points arising from his thesis. All communications 
regarding the Award should be addressed to the 
Director, Department of Technology (I.A.), City and 
Guilds of London Institute, 31 Brechin Place, South 
Kensington, London, 8.W.7. 


Mineraloglcal Soclety : Officers 1952-53 


THE officers of the Mineralogical Society for 1002— 
53 have, been elected as follows: President, Dr. J. 
Phemister; Vtoe-Presidents, Dr. A. F. Hallimond 
and 8. J. Shand; Treasurer, Prof. J. H. Taylor; 
General Secretary, Dr. Q. F. Claringbull (c/o Geo- 
logical Society, Burli n House, London, W.1) ; 
Foreign Secretary, Dr. L. J. Spencer; Editor of ths 
Journal, Dr. L. J. Spencer. 


University of London : Appointments 


THe following appointments have recently been 
made in the Imperial College of Science and Tech- 
nology, London:' Dr. E. A. R. Braude, to the 
University readership in organic chemistry; Mr. 
M. W. Humphrey Davies, to the University reader- 

in electrical engineering. 
Christmas Lectures In London for Juveniles 


Lzorunzs for juvenile audiences in London during 
the forthcoming Christmas holidays have been 
arranged as follows. At the Royal Institution (21 
Albemarle Street, London, W.1) the 123rd course of 
lectures will be given on Deoember 27 and 30, 1962, 
and January 1, 3, 6 and 8, 1958, by Dr. F. Sherwood 
Taylor, director of the Science Museum, his subject 
being “How Science has Grown”; the fee for these 
leotures is children (10-17 years) £l, adults £2. At 
the Royal Photographic Society (16 Princes Gate, 
London, 8.W.7) three lectures on “How We see 
Colour", “How We Measure Light" and “Putting 
Colour into a Photograph" will be given on January 
l, 2 and b, 1958, respectively; tickets can be 
obtained, without charge, from the Secretary of the 
Society. . 


Announcements 


H.R.H. THE Duxz£ or EpiNBURGH has been elected 
president of the Royal Sooiety of Arts. Her Majesty 
the Queen, who, as Princess Elizabeth has been 
president since 1947, now becomes patron. 


Tse Lord President of the Council has appointed 
Sir Hugh Beaver, managing director of Arthur 
Guinness, Son and Co., Ltd., to be a member of the 
ne Council for Scientific and Industrial 
Research. Mr. I. A. R. Stedeford, chairman of Tube 
Investments, Ltd., has resigned his membership of 
the Council because of pressure of other duties. 
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Pror. A. J. KruvvEn, president of the Royal a 
Netherlands Academy, will deliver the Leeuwenhoek” 
Lecture at the Royal Society on November 20 at 
4.30 p.m. The subject of the Lecture will be '"The 
Changing Appraisal of the Microbe”. Applications 
for invitations should be sent to the Assistant 
Secretary, Royal Society, Burlington House, London. 
W.1. 


Tar Anglo-Saxon Petroleum Co., Ltd., has in- 
formed University College, London, that it intends 
to give the College £2,700 annually for the provision 
of scholarships in chemical engi i aod of 
apparatus for the furtherance of the study of chemical 
engineering in the Ramsay Memorial Laboratory. 


THe Humber Laboratory, at Wassand Street, Hull. 
a new out-station of the Torry Research Station, 
Aberdeen, will be opened on December 5 by Sir Ben 
Loekspeiser, secretary of the Department of Scientific 
and Industrial Research, supported by Admural Wir 
Robert Burnett, charman of the White Fish 
Authority, and Mr. J. Croft Baker, chairman of the 
British Trawlers’ Federation. Dr. O. L. Cutting is in 
charge of the new Laboratory. 


AN appeal has been put forward by Mr. James 
Paton (Irish Astro. J., 2, No. 2; June 1952) for 
aurora observers to co-operate in the proposed survey 
of the frequency of aurore over the British Isles. 
The primary purpose of the work is to preparo a map 
of the area covered by the survey, showing the 
frequency of aurora nights in each latitudo. The 
success of the scheme i & large numbor of 
observers, and those who are willing to co-operate or 
who require further information should writo to Mr. 
Paton at the Department of Natural Philosophy, 
University, Drummond Street, Edinburgh, 8. 


THE Institute of Rural Life at Home and Overseas, 
in co-operation with the Association of Agriculture 
and the Institute of Education, University of London, 
18 arranging & meeting on ‘Food Science at Home 
and Overseas”, to be held in two parts, on the 
mornings of November 22 and 29 tively, at tho 
Institute of Education, Malet Street, London, W.C.1. 
The meeting, for which a fee of ls. (including coffee) 
is charged, is designed primarily for achool teachers 
and students and will consist of four lectures by 
well-known authorities. Application forms and 
further information can be obtamed from the 
Secretary, Institute of Rural Life, 84 Eocleaton Square, 
London, S.W.1. 


A series of four public lectures has been arranged 
by the School of Pharmacy, University of London, 
to commemorate the granting of & Royal Charter to 
the School. They are: “Organic Chemistry at the 
Cross-Roads”’, by Prof. J. W. Cook, regius professor 
of chemistry in the University of Glasgow (Novom- 
ber 18); ‘‘Adsorption and Reaction in Monolayers 
and some Biological Implications’, by Sir Eme 
Rideal, fessor of physical chemistry, King's 
College, ‘Londen (December 2); ‘Genetics and 
Medicine”, by Dr. O. D. Derlington, director of the 
John Innes Horticultural Institution (December 15) ; 
“The Future of Pharmacy and Pharmacology”, by 
Sir Henry Dale (February 18). The first two lectures 
will be delivered at the Westminster Medical School, 
Horseferry Road, London, 8.W.1, and the remaining 
two at the London School of Hygiene and Tropical 
Medicine, Keppel Street, W.O.1; the lecture hour 


is 5.80. 
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INDUSTRY RESEARCH FOUNDATION 


NUTFIELD, SURREY 


T new Brewing Industry Reeearch Foundation 
at Lyttel Hall, Nutfield, Surrey, marks the ful- 
fitment of & scheme developed over many years by 
the Institute of Brewing and made poesible by the 
generosity of the Brewers’ Society. It has been 
specifically designed for the scientific study of- 
brewing and fermentation generally, with partivular 
emphasis on the fundamental aspects of the many. 
pro lams involved. Lyttel Hall rteelf has been akil- 

y modifled qnd adapted to provide an extensive 
range of laboratories and other facilities in attractive 
surroundings. With ita staff of soientiflo specialista 
and technicians under the direction of Bir Ian -Heil- 
bron, the Foundation occupies a unique place among 
industrial research institutes. 

Not unexpectedly, versatile experimental breweries 
provide & fooal point in the Foundation. Of these 
the larger, of ten gallons capacity and constructed 
of stainless steel, is complete with air-conditioned 
fermentation and beer-storage rooms, bottling plant, 
and izing equipment. 

These breweries form part of an Applied Research 
Division designed to study, in the light of existmg 
knowledge, the materials and processes of brewing 
as used to-day, but in greater depth and with greater 
accuracy than is possible in a commercial production 
plant. .Further, thie Division will assist the industry 
by formulating new or improved methods of analysis 
and also engage in general technological eid ac 
covering all aspects of brewing. ' 





Another mportant function of this Division is the 
much-needed examination of new varieties of barleys 
and hops for the National Institute of Agricultural 
Botany, Cambridge, and the hop research stations 
at Wye College and East Malling, Kent, as & pre-. 

measure of their brewing value. These teata 
include brewing trials of the more promising samples, 
and are of great value to the plant-breeder as they 
permit comparative testa to be made on` small 
quantities of materials, thus saving valuable time 
and screage. 

The empiricism which for long characterized the 
traditional industries—and is, it must be borne in 
mind, still dominant in brewing—muat inevitably be 
succeeded by scientific knowl if ful] economy in 
the use of raw materials and complete control of 
operations is to be achieved. With this bac und, 
a wide range of studies is in progreas in the other 
two main divisions of the Foundation. Of these, 
that devoted to microbiology forms a self-contained 
unit of three laboratories with a complete range of 
ancillary service rooms in which the most Em 
studies of yeast and brewing bacteria can be 
out. The problems here are formidable, and of 
necessity in with & survey of the almost un- 
explored fleld of British primary yeasta, & survey 
rendered peculiarly arduous by the diffüiculóy of 
adequately characterizing and differentiating such 
yeasts. Snnilar difficulties complicate the ocom- 
plementary study of ‘wild’ yeaste—those adventrtious 


Brewing Industry Hal. 1, Lodge; 2, model brewery ; 8, administration offices; 4, main 
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contaminants which often have a deleterious effect 
on the beer. Again, beers are commonly susceptible 
to attack by oertain types of bacteria, and although 
our knowledge here is more extensive than with the 
‘wild’ yeasts, there is still need for further systematic 
study. 

In this connexion the preservative action of hop 
rens assumes outstanding importance. Renewed 
attention is being given to means of estimating this 
effect by appropriate microbiological assay, a problem 
of peculiar diffloulty because of the desirability that 
any test should reflect actual brewing conditions. 
The microbiological laboratories are also engaged on 
miscellaneous research such as the systematic examin- 
ations of the potential effecta of selective herbicides 
and other agricultural chemicals on the malting 
quality of barley. Attention is also being directed 
to genetic studies on yeast, and to the possibilities of 
yeast hybridization. While many of these topics are 
of outstanding scientific interest, it must be emphas- 
ized that considerable research effort must perforce 
be devoted to essential but comparatively unspeo- 
tacular groundwork. The need for this acutely 
reflects the sparse attention which has hitherto been 
paid to the acientific study of industrial microbiology, 
especially in Great Britain. For this reason an in- 
stitute in which this largely neglected fleld receives 
prominence assumes special significance in view of 
the present meagre university facilities available for 
such studies. ij 

Finally, mention should be made of the fact that 
in 1951 the Foundation undertook the important 
rosponsibility of maintainmg the National Yeast 
Culture Collection. Some two hundred organimns 
were originally inherited from the National Collection 
of Type Cultures, and a further hundred and sixty 
yeasts of speoidl interest have since been added. 
Work on the re-authentication of the cultures 1s 
already in progress, one-third of the total having bean 
checked. Over the past year, nearly two hundred 
requests for yeasts have been received both from 
Britain and from abroad, and it is expected that this 
figure will increase as more yeasts are added to 
the Collection and its uses become more widely 
recognized. It will be appreciated that the National 
Yeast Culture Collection provides & service which 
extends far beyond the limita of the brewing 


The Chemical Division, which constitutes the third 
maim section, comprises an extensive range of 
laboratories in which liberal facilities are provided 
Kor detailed research in the fleld of the industry's 
operations. Much thought has been given to 
the equipment of these laboratories, in which are 
«nstalled all the apparatus, instruments and plant 
necessary to keep abreast of modern advances 
and techniques throughout the world. For example, 
‘he physicalchemical laboratories include the 
atest type of air-driven ultracentrifuge, eleotro- 
vhoresis apparatus and light-scattering equipment, 
«ll indispensable for immediate and long-term 

The research programme covers the chemistry and 
riochamistry of the raw materiale used in brewing 
mnd of the changes which they undergo during the 
‘arious stages of the brewing process. Of these malt 
4 pre-eminent, providing as it does the substance of 
veer, while hops supply the flavouring and preserv- 
mtive principles. An important early stage in malting 

onsists of steeping the stored barley in water, an 
=peration which it is now recognized results not 
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merely in the uptake of water, but also in the simul- 


taneous removal of a miscellany of substances. Amonge ‘ 


the latter are compounds which prevent or retard the 
normal germination of the grain. The isolation and 
study of these inhibitors are of considerable import- 
ance, for their planned use may conoeivably lead to 
& higher of control of malting than has 
hitherto been possible; this aspect is now being 
investigated by means of specially designed i- 
mental maltings. The barley grain is Deen ya 
store-house for starches and proteins which aro 
ultimately converted by speorfic enzymes into simpler 
compounds, such as dextrins and sugars on one hand 
and peptides and amino-acids on the other. A 
considerable effort is being devoted to the detailod 
study of these materials in barley, malt and wort, as 
well as to other constituenta of the raw materials, 
notably pectina and tannins. Attention is &'so boing 
given to the major constituents of hops, more par- 
ticularly the resins : although the importance of these 
has been appreciated for years, their full signiflcanco 
has still to be elucidated. This is evident as & result 
of the application of new techniques to their 
examination, whereby unsuspected constitucnts have 
been revealed. 

In addition to these specific studies, many other 
brewing problems will ultimately only be interpreted 
as a result of fundamental scientiflo research. The 
formation of & ‘head’ on beer is thought to be 
associated with the presence of residual proteins; but 
their identification is still lacking and, moreover, 
there is complete ignorance of the physics and 
physical chemistry underlying the phenomenon. 
Again, the deposition of part of the residual proteins 
after processing frequently gives rise to tho form- 
ation of an undesirable haze in the finished beer, 
and this is being given precise study in the hope 
ultimately of limiting the incidence of the responsible 
proteins. 

In addition to its laboratory facilities, the Founda- 
tion houses the largest specialized brewing library in 
Great Britain. As part of its functions, it prints and 
distributes monthly to brewers throughout the 
country & bulletin of current literature which survoys, 
without abstracting, all incoming journals, thereby 
giving the brewing scientist notice of an articlo 
within four to six weeks of publication. The library 
also supplies on request photo-copies of scientific 
literature, & service which fills & long-felt want and 
is much appreciated. 

This brief survey will serve to demonstrate that 
the Brewing Industry Research Foundation has not 
been set up solely to serve the immediate needs of an 
industry in respect of routine control and ad hoc 
problems, but equally for the prosecution of basic 
research, without which & full understanding of the 
vital processes involved can never be attained. Tho 
Director, appreciating the breadth of the fleld which 
must be covered and the many kinds of acientiflo 
experience required for such task, has wisely takon 
steps to foster contacta with many university depart- 
ments aod, as occasion demands, to initiate therein 
extra-mural work. 

The visitor to Lyttel Hall is left with a deop 
impreaaion of an organization which, in ite conception 
and in ita whole scientiflo outlook, is destined not 
only to contribute substantially to industrial pro- 
gross, but also, by its own contributions to 

damental knowledge, to take ita place as a 
research centre worthy of the best traditions of Great 
Britain. 
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ROYAL SOCIETY OF CANADA 


MEETING AT LAVAL UNIVERSITY, 
5 QUEBEC 


i fi es Royal Society of Canada held ite annual 
meeting at Laval University, Quebec, during 
June 2-4. In Section III (Chemical, Mathe- 
matioal and Physical Sciences) of the Society, the 
following new Fellows were elected : P. X. Gishler, 
L. Katz, W. B. Lewis, D. W. R. MoKinley, P. Scherk 
and H. L. Welsh. Dr. G. Herzberg gave his presi- 
dential address on “Forbidden ‘Transitions in 
Diatomic Molecule". This waa one of three inter- 
eating papers in & ium on forbidden transitions. 
The others were 
by A. G. Bhenstone, and “Forbidden Transitions in 
Nuclei”, by L. G. Eliott. Y 


About a hundred papers were presented before tho 


sub-sections— chemistry, mathematics, astrophysics 
and spectroscopy, nuclear physics, meteorology and. 
other branches of physice. 


Ohomisiry. The programme of the chemistry sub- 
section consisted of a series of papers in organio 
chemistry (P. E. Gagnon et al.) and several in physical 
chemistry. The photolysis of azomethane has been 
investigated over the temperature-range 25°-180° O. 
(M. H. Jones and E. W. R. Steacie). Experimenta 
on the photolysis of deuterated methylamines h&ve 
shown that both the C—H and N—H bonds are 
ruptured (J. 8. Watson and B. deB. Darwent). 
Various forma of deuterated pentanone-3 have been 
synthesized (L. C. Leitch and A. T. Morse). The 
assignments of certain infra-red absorption bands 
between 1 380and 1,476 cm. to the bending vibrations 
of the C—H. bonds of methyl and methylene groups 
located at specific positions in the molecule have been 
confirmed in forms of deuterated pentanone-3 (B. 
Nolm). 


Mathematics. Three papers were presented in 
algebra and number theory, eight in analysis, and 
two in geometry. The signi co of the work 
presented and the general interest and enthusiasm 
made this meeting the most outstanding of any yet 
held by the mathematics sub-section. It was generally 
agreed that the upsurge of activity on the part of 
Canadian mathematicians is due to the stimulus of 
the biennial seminars of the Canadian Mathematical 
Congress and especially to the influence of the Summer 
Research Institute. 


Astrophysics and Spectroscopy. The astronomical 
papers included a discussion of the determination of 
the masses of eclipsing binaries, the study of inter- 
stellar matter, the investigation of the line profiles 
of Be-type stars, and the development of new tech- 
niques for the determination of time. The orbital 
elemente of the exceptionally massive ipei 
system, H.D. 228864, have been deduced (J. A. 
Pearce). These stars are of special class O 7 with 
temperatures of 33,000° K. The orbital molination 
is nearly 90°, and the relative orbital velocities are 
exceptionally large (710 km./seo.). The combmed 
mass ig seventy times the sun. A new catalogue of 
1,346 variable stars in globular clusters has been 
prepared (Helen 8. Hogg). Investigation of the 
absorption lines of the eclipsing stars Zeta Aurige 
when light of the hot star traverses the atmosphere 
of the larger and cooler companion has provided 
evidence of major prominence activity of irregular 
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character (A. MoKeller and R. M. Petrie). The 
intensities of interstellar sodium and calcium lines 
for 142 early-type stars have been used to 
derive a relation between distance and intensity 
(C. 8. Beals). 

Relatively high-dispersion spectra of the aurora 
have been obtained in the region 3300-8900 A. (W. 
Petrie). Tho near-ultra-violet emiamon bands of the 
N,* molecule support the value 9-75 eV. for the 
dissociation energy (A. E. Douglas). The rates of 
change of polarizability with respect to internuclear 
distance have bean found from the ratio of the 
intensities of Raman and Rayleigh scattering m gases 
(E. J. Stansbury, H. L. Welsh and M. F. Crawford). 
Experimental and theoretical resulta on the splttmg 
of nuclear magnetic resonance absorption Imes in 
single crystals by the interaction of the nuclear 
electric quadrupole moment with the electric field 
gradient within the orystel were reported (G. M. 
Volkoff). : 


VoL 170 


: Nuclear Phystos. A heavy and varied programme 
of nuclear physica papers on heavy coamio primaries 
m photographic emulsions, photonuolear reactions, 
neutron physics, radioactive nuclides, and mass 
spectrometry was presented. 

Several papers on neutron physics from the Chalk 
River Laboratory will be briefly reviewed. Work on 
the resonant scattering of slow neutrons by samarium, 
gadolmnm, europium, dysprosium and cadmium wae 
reported. The scattering and total cross-sections oi 
cadmium in the resonance region accurately obey the 
Breit-Wigner one-level formule. The total aroas- 
section at resonance is 7,900 barns (B. N. Brockhouse). 
The neutron capture y-ray spectra from the even. 
charge nuclei titanium, chromium, iron, nickel anc 
zinc, and from the odd-charge nuclei scandium 
manganese, cobalt and copper, were shown anç 
discussed in terms of nuclear shell theory (B. B 
Kinsey and G. A. Bartholomew). The angular dis- 
tributions of prompt fission neutrons with respect tc 
the direction of motion of the light and heavy frag. 
ments from the thermal neutron fission of uranium. 
233, -235 and plutonium-239 show that the neutror 
emission probability is 30 per oent greater for th 
light fragment (J. 8. Fraser and J. O. D. Milton) 
The neutron capture cross-section for *Co(n,y 
1Co (10-7 min.) was reported as 19 barns (N. Moe 
and L. Yaffe). The nuclide radium-227, produced by 
the *"Ra(n,y)'R& reaction with & cross-section o 
22 barns, is a B-ernitter with a half-life of 41-2 min. 
a maximum energy of 1:30 MeV., and y-rays o 
approximately 291 and 497 keV. (J. P. Butler anc 
J. 8. Adam). A curious time behaviour of positon 
annihilated in liquids and solids was reported. I 
metals and several other matenals, I an 
annihilated with a single mean life-time of abou 
2 x 107* goo. In other materials (for example, water 
ioo) two distinct life-timea were observed—abou 
8 x 10-3? sec. and 2 x 10” sec. (R. E. Bell anı 
R. L. Graham). 

Papers on the redioactive properties of neutror 
deficient nuclides, cadmium-105 and -104, silver-104 
xenon-128, -122 and -121, produced by ton bom 
bardment in the MoGill University otron, wer 
read (J. 8. Foster, F. A. Johnson and D. E. Tilley’ 
The X-rays from the 70-MeV. synchrotron at Queen’ 
University have been used to study depth-doe 
relations in & ‘Plexiglas’ phantom, the absorption c 
‘17-5-MeV. X-rays in various absorbers with the ar 
of “On(y,n)"*Cu as detector, and the production an 
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cross-sections of photonuclear reactions such as the 
(yn) reactions in carbon-12, copper-63, ailver-107 and 
molybdenum-92 and the reactions 'O(y,$a) and 
“O(y,4a) (J. A. Gray e£ al.). The 25-MeV. betatron 
at the University of Saskatchewan can be held 
constant to 5 keV. at a pre-selected energy. Photo- 
activation curves have been obtained which show 4 
fine-structure that is attributed to absorption by 
individual levels in the reacting nucleus. The ratios 
of the cross-sections for the (y,n) reactions leading to 
the ground and isomerio states in bromine-80 and 
molybdenum-91 have been measured and related to 
the spins of the reacting particles (L. Katz, R. N. H. 
Haslam et al.). Excellent agreement with experimental 
results on the capture of electrons by protons in 
hydrogen is obtained if both the ion — nucicus inter- 
action and the electron — ion interaction are included 
as perturbations in & calculation using the Born 
approximation (J. D. Jackson and H. Schiff). 
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Other Branches of Physics. Papers in meteorology 
included a discussion of the conditions for the pro- 
duction of low-temperature fog (W. L. Godson), & 
correlation between types of snow crystal and the 
temperature at the height of formation (L. W. Gold 
and B. A. Power), and evaluation of fluctuating radar 
weather echoes (J. 8. Marshall and W. Hitachfeld). 
A method for measuring sub-surface velocities in the 
Gulf Stream was described (E. E. Watson). A flow- 
meter, utilizing the cooling of a thermistor element, 
has been found suitable for measurement of small 
velocities in liquids (A. D. Misener). 

A number of papers were presented on the 
properties of dielectrics, theory of diffraction, sources 
of sound, vibration of plates, infra-red detection, and 
an absolute measurement of the ohm. The failure of 
the Olausrus-Mosotti equation for certain artificial 
dielectrics was explained in terms of the random dis- 
tribution and shape of the metallic particles (H. E. J. 
Neugebauer). Discrepancies between diffraction 
theories and measurements close to & circular aperture 
under the influence of & plane acoustic wave have 
been traced to rapid oscillations in field intensity 
within the aperture (G. Bekefl). An improved method 
of calculating the diffraction of electro-magnetic 
waves by small apertures and scatte by small 
conducting bodies was reported (A. F. Stevenson). 
Calculations and observations have been made on the 
vibration patterns of thick barium titanate disks 
(R. R. Aggarwal and E. A. G. Shaw). The usefulness 
of physical theory in solving engineering problems 
was well demonstrated in æ study of chopper-type 
sources of sound for fog-horna and air-raid sirens 
(G. J. Thiessen). 

Three papera on low-temperature and solid-state 
physics wore read (D. K. C. MacDonald). By suitably 
modifying & Collins helium liquefler, continuous 
measurements of electrical resistances of metals over 
a wide range of temperature have been made. The 
variation of characteristic temperature has been 
examined and carefully compared with the ocorre- 
sponding calorimetric date. The problems of 
anharmoniorty in lattice vibrations and of melting 
are of particular interest, together with the adequacy 
or otherwise of the Debye model. The anomalous 
minimum of electrical romstance found at about 
10° K. in copper has been systematically investigated 
with specimens containing controlled small per- 
centages of tin, silver, nickel, lead, bismuth and 
carbon. Scattering cross-sections can be deduced 
from the residual resistances. B. W. SARGENT 
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EMPLOYMENT PROBLEMS OF i 
DISABLED YOUTH IN GLASGOW" 


NCREASING concern about the employment of 
the disabled led, ın 19044, to the passıng of the 
Disabled Peons (Employment) Aot. It was pro- 
vided in the Act that the Ministry of Labour should 
establish and maintain a voluntary register of disabled 
people and that the larger firms should be obliged to 
employ a quota of workers who were registi red in 
this way. The Act also gave the Ministry power to 
get up units to train or rehabilitate the disable. 

The practical application of those meagures brought 
many difficulties to light and made ıt clear that much 
more detailed information was needed about ihe 
medical problems bf placing disabled people in 
employment. In 1948, therefore, the Minwtry of 
Labour asked the Medical Research Council to help. 
The Councils Occupational Medicine Committco 
agreed that the first necessity was to collect informa- 
tion about the incidence of disability and the extent 
to which the various forms of disability intcrfered 
with employment, and on its recommendation the 
Council set up & special Committee on the Reseitie- 
ment of the Disabled. 

A memorandum has now been prepared recording 
an investigation which was carried out wider the 
ægis of this Committee into the employment eapxi- 
ence of two groups of young people in Glasgow ; 
one, & group of registered disabled, the other made 
up of ohildren who bad been to special schools for 
the physically handicapped*. 

In the firat group, 683 young persons wero regia- 
tered as disabled and, of these, 104 were not covered 
by the investigation for various reasons. Of ihe 
remaining 579, 146 had infective and parasitic 
diseases and 164 had diseases of the nervous syatcm. 
About 18 per cent of the group were found to bo 
unemployed and, of those in work, the majority were 
employed as semi-skilled manual workers, although 
quite a number were cmployed as akilled workera in 
erafta like boot repairing, cabinet making, market 
gardening, painting, watch iring, upholatering. 
glazing, sheet metal work, baking and bookbinding. 
Unemployment was noticeably high among the group 
disabled by diseases of the nervous system; this 
group included epileptics and congenital paraplegice. 
The groups disabled by tuberculosis and mental 
defect showed degrees of unemployment that were 
substantially above the average. The groups disabled 
by malformations, poliomyelitis, diseases of the ear 
and of bones all showed low unemployment-ratos. 
Many of the young people disabled by congenital 
malformations, accidents, circulatory di«cesces and 
poliomyelitis were engaged in non-manual work, 
while æ relatively high proportion of those disabled 
by poliomyelitis and deafness secured gkilled manual 
work. 

The general employment picture was most favour- 
able among those disabled by poliomyelitis und 
deafness. In the former group this is probably 
because the disability is not progressive, seldom 
affecta more than one member of tho family. and 
does not often involve the loss of many years schooling. 
There is & belief that the cbaracter of the polio- 
myelitic patient tends to be robust and free fom 
self-pity. In this survey tho way in which they 
regarded their disability was outstandingly healthy 
T * ELE ra Problems of Disabled Youth tn Gla-dow. (Tonden 
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and free from emotion; many. drove themselves 


* «bard in their efforts to achieve independence. 


Another, and in many ways complementary, aspect 
of the employment problem for disabled youth con- 
cerns the number of jobs which a boy has held mnoe 
Tegistratzon ; thus the high unemployment-rate of 
the seventy-two who were disabled by conditions 
affecting the nervous system wea accompanied by 
frequent changes of job. Those disabled by bone 
diseases algo had a high rate of job turnover; but 
they did not have so much long-continued unemploy- 
ment. 

The most stubborn resettlement problem m the 
whole survey centred around the seventy-two young 
people who were disabled by conditions affectmg the 
nervous system. J'wenty-ax of them were epileptiog 
and forty-two have been y8ed since birth, with 
disabilities ranging from involvement of one Imb 
‘to hemiplegia and diplegia with athetosis. The 
epileptics showed & fairly uniform picture of un- 
employment unless medical treatment could control 
their fita. “Until that happens the epileptic often 
lives the life of an outcast and is likely to become 
intensely frustrated and the despair of his family.” 
The only other group approaching the bad employ- 
ment record of the "nervous system” group was that 
of the forty-eight mentally handicapped children, of 
wham forty-three had been educated at special 
schools for the educationally retarded. The parents 
of these eee agreed that work of some sort 
was of great 
after leaving the discipline of school might be fatal 
to the future of the youth and render him unemploy- 
able. 

The most searching criticiam of the Disabled 
Persons (Employment) Act concerned the difficulty, 
or even the impossibility, of obtaining traming 
courses which were still advertised. The Ministry of 
Lebour and National Service arranged training for 
twenty-four (4 per cent) of the dissbled young people 
' and in ten cases it was given at a Government 
training centre. In three cases traming was grven 

Bp me or local education authonty commercial 

eges : two took & general commercial course and 
one shorthand and typing. The remaining eleven 
were trained under & soheme of grant by employers 
approved by the Ministry. At the time of the survey, 
only 168 youths of the group of 579 were serving an 
apprenticeship or undergoing a period of training. 

The unemployment-rate of these trainees was low 
and their job stability high, for, at the time of the 
survey, thirty of the 115 were still holding the same 
- job aa they had had when they registered ; the great 
majority of the others had not been employed at the 
time of registration. 

During the survey the young people were asked if 
they had been given any ial advioe when they 
left school regarding suitable employment. The great 
majority answered “no”, though they occasionally 
recollected that “a teacher had complimented them 
on their schoolwork and suggested that they should 
take up art or the like". 

Of the social factors affecting the employment of 
these disabled young people, inadequate housing was 
found to be of the greatest significance ; 113 of the 
disabled young people included in the survey were 
existing under conditions that could only be described 
as appalling. It was also shown that, where there 
was & high incidence of paternal unemployment, 
unemployment was prevalent among the children 
also. 
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In the second survey, inquiries were made into the 
employment experience of 408 young people who had 
previously left schools for physical handicapped 
children ; the flndings of the observers were generally 
gimilar to those in tho first series of the investigations, 
despite the fact that only 30 per cant m the section 
group were officially registered as disabled. 

The bulletm also contains an account of the work 
of the Danish Invalidity Court. the years 
1938-44 some 10,000 notifications of “invalidity” 
were received by the Court, and durng the same 
years 3,167 disabled Danes received ‘vocational 
measures” under the auspices of the Court: 1,206 
of these had started before the: age of 
eighteen. From this and other data it would appear 
that the proportion of disabled young people who 
receive vocational training ia considerably higher in 
Denmark than in Great Britain. 

The general conclusion of the Medical Research 
Counsil’s Occupational Medicine Committee is that 
"15 18 Impossible to view with other than apprehension 
the circumstances disclosed by this study of the 
welfare of disabled young people. The extent of 
unemployment and, perhaps more important, the 
extent of long-term chronic unemployment, and the 
high ee of the employed who are engaged in 

work which 18 often grossly unsuitable and 
likely to lead to physical breakdown or prolonged 
idleness—theee are sinister findings, especially when 
viewed against the genera] background of full employ- 
ment in the past few years. Failure to settle young 
people of this age up in suitable work must 
inevitably make & major contribution to the vicious, 
hard core of unemployment in later years” 

Apart from the overriding need to improve basio 
living conditions, particularly houmng, and to harness 
all the resources of medicine for the prevention of ~ 
disease, the Committee makes four suggestions 
which would help to settle disabled young people 


"B&tiBfactorily in employment. It recommends mitiga- 


tion of the gross educational lack that adds to 
the difficulties of ao many of these young disabled 
pesce: ; adoption of energetic steps to secure satis- 


tory settlement before the young person begins 
to drift; the provision of adequate and sux&ble 
training courses for disabled young people; and 
intensive medical and ‘surgical treatment where 


necessary and the provision of any necessary medical 
aids or surgical appliances. 


ENZYMIC DEGRADATION OF 
PECTIC ACID AND THE COMPLEX 
NATURE OF POLYGALACT- 
URONASE 


By AUDREY AYRES, J. DINGLE, A. PHIPPS, 
W. W. REID and G. L. SOLOMONS 


Research Department, H. W. Carter and Co., Ltd., 
Coleford, Glos. 


HE pectic enzyme produced by Aspergillus 
Jætidus, Thom and Raper, when the organism 18 
grown on solid bran media [(S) type], are different 
from thoee produced by growth in sub culture 
in liquid media [(D) type]. The (D) preparations 
have an optimum pH of 5-3 on sodium pectate as 
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substrate, the (S) type 4:5. Both types of enzyme 
reduoe the viscosity of pectic acd, until no precipitate 
18 given either with ethanol or calcium ions, and 
reducing groups are formed simultaneously. 

The uronides produced have been separated by 
paper chromatography using ethyl acetate - acetic 
acid - water mixtures. Using the original solvent 
mixtures of Jermyn and Isherwood!, galacturonic acid 
and four spots, 4, B, O and D, were obtained (R values 
for galacturonic acid 1:00, 0-80, 0-58, 0-33 and 0-11 
respectively). Each spot reacted as an acid when the 
dry chromatogram was sprayed with bromophenol 
blue, and as & reducing substance when treated with 
p-anisidine hydrochloride. By inoreasing the acetic 
acid content of the solvent, four other uronides 
larger than D were resolvable. Substances 4 and B 
which occur only in small amounts and have & 
transitory existence have not yet been identifled. 
Jermyn and Tomkins’, in a chromatographic study 
of pectic enzyme action, demonstrated the formation 
of & series of uronides. An examination of a Botrytis 
bran culture from Dr. Tomkins indicates that O and 
D are the same as the ‘di’ and 'tr-uronidee' of 
Jermyn and Tomkins. 

The caloium salts of uronides O and D are pre- 
cipitated by 60 per cent ethanol and oan be obtained 
free from galacturonic acid. The lead salt of O ie 
appreciably soluble in water, the lead salt of D is 
insoluble and & separation can thus be ach eved. 
Preliminary studies of the reducing value of C and D 
by the alkaline hypoiodite method indicate they are 
the dı- and tri-uronides. A recent paper™ shows that 
a polygalacturonase type enzyme from a yeast pro- 
duces two compounds with properties similar to 
O and D. 

The action of (S) preparations on pectic acid is 
characterized by n rapid liberation of reducing groupe, 
with the simultaneous destruction of the colloidal 
properties of the substrate; the reaction curve then 
shows & sharp change to a slower rete. In the initial 
rapid phase, & mixture of uronides not resolvable 
upon the chromatogram is produced, and these are 
then degraded to & mrxture in which galacturonic 
acid and C and D predominate. In the second, slower, 
phase of the reaction, O and D are completely con- 
verted to galacturonic acid. With (D) preparations, 
the large uronides first formed are converted to 4 
mixture containing only O and D, with small amounts 
of galacturonic acid; the reaction then ceases, 
although enzyme active against pectic acid is still 
present. 

For chromatographic analysis, 0:05 ml. aliquots of 
enzyme substrate mixture were run in duplicate 
together with duplicate galacturonic acid markers 
on Whatman No. 1 paper with ethyl acetate — acetic 
acid - water mixtures for 18 hr. Papers were dried 
in air, sprayed with bromophenol blue, and appro- 
priate spots dissected, eluted into dilute alkali and 
estumated by'the mioro-ferrioyanide method. Re- 
ducing value of galacturonic acid markers : recovered 
95-102 per cent; reducing value of uronides + 
galacturonic acid recovered in Expe. 1-8, 95 per 
cent. 

The marked difference between the action of (D) 
and (S) preparations may be seen from quantitative 
chromatograms (see diagram). In Expt. 2, only 
uronidea O and D and galacturonic acid were detect- 
able in the 20-hr. chromatogram. In Expte. 1 and 2, 
the amounts of the (S) and (D) preparations were 
selected ao that their activities on the colloidal 
properties of pectic acid were the same. that 18, their 
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activities were equal both by ‘cup-plate ? and vigoo- 
metrict methods. Higher concentrations of tko (S) 
preparation, Expt. 3, resulted in & more repid cop- 
version of pectic acid to galacturonic acid. From the 
action of (D) preparations on peotio acid, samples 
containing only C and D were obtained in & yield 
equivalent to 75 per cent of the uronic anhydndo 
content of the orginal substrate, and tho mixture 
of O and D was completely converted to galacturonic 
acid by (S) preparations at & pH optimum of approx- 
imately 3-5. 

Polygalacturonase* has boen postulated as an 
enzyme degrading pectic acid to galacturonic acid, 
and chromatographic evidence! appeared to support 
this view. From the present findings, it 1s clear that 
the degradation of pectic acid to galacturonic acid 
involves at least two enzymes. One of theso (I) 
degrades pectic acid to uronides CO and D, and 
another, (II), is necessary to convert these uronides to 
galacturonic acid. The (D) preparations consist of 
the former enzyme, and (S) preparations (and various 
commercial samples examined) are mixtures of the 
two. It is not known whether the enzymo (IT) attack- 
ing the uronides C and D can also degrade higher 
uronides, and it 18 not therefore possible to define 
assay methods for enzymes (I) and (IJ). However, 
by carrying out parallel assays with both pectic acid 
and & mixture of O and D as substrates, 1t can be 
shown that (D) preparations attack pectic acid only, 
whereas (S) preparations attack both substrates; 
but the ratio of the two activities varies widely with 
the preparation. 

The (D) preparations, whon heated at 100°C. in 
10 per cent w/v magnesium chloride for 10 min., 
retain about 30 per cent of their activity, and in their 
thermostability resemble the pectic 'depolymorase' 
of tomatoes’. A ‘depolymerase’ isolated from Neuro- 
spora’ has similar properties to the (D) preparation. 
Barratt (personal communication) has shown by 
paper chromatography that a number of uronides 
accumulate during the action of tho Neurospora 
enzyme. A Neurospora preparation from Dr. Barratt 
was compared in these laboratories with a purified 
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(D) preparation. The preparations had equal act- 
' «Viti by the ‘cup-plate’ assay and both rapidly 
, reduced the viscoarty of pectic acid; but whereas 
the action of the (D) preparations waa practically 
complete in 4 hr., the Neurospora preparation pro- 
duced in this period a mass of uronides which could 
not be resolved on the chromatogram ; after 18 hr. 
the reaction produbts were partially resolvable and 
amall amounts of uronide D appeared, but it was 
eight days before complete conversion to uronides 
C and D and galacturonic acid was obtained. These 
resulte suggest that the destruction of the colloidal 
properties of pectic acid and the formation of uronidea 
C and D are not accomplished by the same enzyme. 

A study of the structure of uronides O and D is 
in progres, and this, together with the properties of 
the enzymes, will be reported when completed. 

Thanks are duo to the direotors of H. W. Carter 
and Co., Ltd., for permission to publish these results, 
to Dr. Tomkins for a sample of Botrytis bran and to 
Dr. Barratt, who kmdly sent us prior to publication 
the manuscript of a paper on the ‘depolymerase’ of 
Neurospora and & sample of this enzyme. [May 16. 

Note added, October 22. Tho (D) preparations contain 
two enrymee. The pH-activity curves of these pre- 
parations on pectic acid show two optmma, at pH 6:3 
and at 3-5. The former is due to enzyme (Ia) 
which may be inactive: at pH 5-0 and 50? C. for 

` 80 min., and attacks pectic acid and pectin (without 
simultaneous demethylation) with a rapid destruction 
of the colloidal properties of the substrate and the 
formation of & “low molecular weight polyuronide"'. 
The peak at pH 3-5 is given by enzyme (Ib), which 
attacks pectic acid and lower demethylated uronides 
with a slow destruction of the colloidal properties 
and a rapid liberation of galacturonic acid and 
uronides C and D. Whereas the concentration of 
enzyme (la) is approxmately equal in the (D) and 
Neurospora prepar&tioms used above, the content of 
(Ib) in Neurospora is only 5 per cent of that in the 
(D) preparation. " 

Through the courtesy of Dr. H. J. Phaff we have 
shown that O and D are chromatographioally identical 
with his di- and tri-galacturonio acids. (A. P., 
W. W.R., G. L.S.) . 

‘Jermyn, AL A, and Isherwood, F. A., Biochem. J., 44, 402 (1046). 
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STREAMING POTENTIAL AND 
ELECTRO-OSMOSIS  - 


A Model for the Mechanism of Streaming 
Potential 


Ae considerable efforts to explain 

i tal phenomena on the basis of the 
classi theory of streaming potential have been 
made, ib would appear that the model upon which 
the theory is baged is defective. A more comprehen- 
sive theory might possibly be based upon a model 
described here. In this model it is postulated that: 
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(1) the radial distribution of charge varies smoothly 
along the capillary during steady-flow conditions ; 
(2) there is no circulation of ions within the fluid. 

These postulates are deduced from the following 
experimental obeervations. (a) A system comprising 
an arrangement of solid—liquid interfaces at rest is, 
as & whole, electrically neutral, (b) A (thermo- 
dynamic) potential generally existe at solid—liquid 
interfaces and can be detected with a standard 
electrode. (o) Relative movement between. solids and 
liquids is generally accompanied by the setting up of 
a potential difference along the direction of flow. 
(d) This potential difference tends to a steady value 
for & given set of flow conditions. 

Thus, since & capillary full of liquid receives no 
charges from outside the system, it follows that any 
electrical effects during liquid flow must arise from a 
re-distribution of charges which are present in the 
stetionary state. 

In order that any electrical affect may arise, there 
must be an initial radial distribution of charges in 
the stationary condition which is disturbed by the 
onset of liquid flow. This radial distribution can 
arise in three ways: & transfer of charge from the 
surface to the liquid’; a transfer of charge from the 
liquid to the surface ; an exchange of charges between 
the liquid and solid. When equilibrium is reached 
after the separation of charges, the radial distribution 
of charge within the liquid is determined by & balance 
of the forces acting on the ions, as a result of the 
interaction. between the ions and the charged wall 
and the mutual interaction between the ions, the 
form of the distribution being in accordance with the 
equations of Poisson and Boltzmann. Axial flow of 
the liquid within the tube, under the influence of a 
hydraulic gradient, will tend to strip the diffuse layer 
at the inlet end of the capillary. The parabolic dis- 
tribution of flow velocity will cause the rate of 
removal of charge to vary with the radius, so that a 
tapering of the diffuse layer will occur along the 
length of the tube. 

Since it is known that the streaming potential 
reaches a steady value for a grven set of flow con- 
ditions, it follows that the stripping of the diffuse 
layer must be counterbalanced by a restormg action. 
It also follows, from the constancy of the streaming 
ee that, for steady conditions, the liquid 

owing through the tube must be electrically neutral. 

For the present purpose it is postulated that the 
layer is restored by both the following mechanisms : 
(1) Under the influence of the axial potential gradient, 
the ions in the body of the incoming liquid are 

dent upon the sign of the charge these carry, 
either accelerated or decelerated, the unbalanced 
surplus of one sign so formed bemg dispersed by 
radial migration under the influence of the radial 
potential gradient and inclusion in the diffuse layer. 
(2) The tranafer mechanism at the interface operates 
to replace the lost charges towards the inlet end of 
the tube and in the opposite direction towards the 
outlet end. Thus, over the whole surface of the tube, 
equal numbers of charges are entering and leaving 
the wall layer. The present analysis requires the 
simultaneous operation of both these mechanisms, 
but does not exclude the poasibility of others. 

Detailed analysis based on this model shows that 

(1) The model leads to an expression dependant 
on the same variables as the classical equation. 

(2) The four common  eleotro-kinetio affects, 
streaming potential, eleotro-osmoais, cataphoresia, 
and sedimentation potential, can be explained. 
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(3) The special conductivity K, substituted by 
Briggs! in the classical equation in place of the bulk 
liquid conductivity is justified. 

(4) Possibly (a) flocculation and (b) dispersion may 
be explained on this basis. 

(5) The observations of Casagrande? on the 
pressure effecta arising from electro-oamosis can be 

lained 
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to) Deviations from Daroy’s law observed by 
various workers oan also be explained on this basis. 
Acceptance of the model also leads to the oon- 
clusion that the term ‘zeta potential has no rigid 
meaning; and analytical treatment of i 
potential along the lines followed by Elton* requires 
reconsideration. 
A full account of the work will be published 
elsewhere. ` 
Horace E. Rose 
G. Moss 
Mechanical Engineering Department, 
King’s College (University of London), 
Btrand, London, W.C.2. 
June 26. 
! Briggs, D. BR. J. Phys. Chem., 88, 641 (1925). 
"Casagrande, L., Geetschmégue, 1, 3 (1949). 
"Elton, G. A. H., Proc. Roy. Soe, A, 198, 581 (1949). 


Mechanism of Electro-osmosis 


As indicated above, the Rose and Moss model of 
ionic distribution for steady streaming potential 
conditions suggesta a similar mechaniam for electro- 
osmotic flow. 

The application of an electrical uacua gradient 
along the length of the capillary disturb the ionio 
distribution of the diffuse double-layer, at reet, 
resulting in a thinni down of the layer towards the 
inlet end of the capi The double-layer will be 
partly restored by ions of the same sign contained 
in the incoming liquid, and when steady flow oon- 
ditions are reached, the radial distribution of ions: 
will vary along the length of the tube. The ions of 
the removed double-layer are pear oer at the 
down-stream electrode while the ions in incoming 
water of opposite sign to the diffuse double-layer are 
discharged at the other electrode, these two ionic 
streams composing the current concerned in eleotro- 
osmosis as distinct from the ordinary galvanio current 
in the capillary. The ionic force available in the 
double-layer for o i the viscous shear~ 
resistance of the double-layer in eleotro-oemotio flow 
is proportional to the ionic concentration of the 
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double layer. In the suggested mechaniam, tho 
variation of ionio concentration along the length of 
the capillary means that the ionic tractive forco will 
also vary slong the capillary, being a minimum at 
the inlet end. 3 $ 

From considerations of flow continuity, the rete of 
liquid flow will be dependent on the mean force 
available in the capillary. At any point along the 


.tube the tractive force available will differ from the 


mean ionic tractive force by & certain amount, and a 
compensating pressure gradient will be induced at 
that point, the size and direction of which will depend 
on this difference. 

In streaming potential there is no removal of 
charge from the system, and the solid — liquid system 
remains electrically neutral, whereas in eleotro- 
osmosis it would be expected that the solid — liquid 
system should contain a deficiency of the ions of the 
kind forming the double-layer. 

Experimental work. Experimental work has been 
carried out on electro-osmotic flow of distilled water 
through a bed of quartz powder of size ranging from 
50 u to 140 u subject to potential gradients of up to 
40 volte/om. Measurements of electro-ogmotio dis- 
charge of water and of pore-water pressures within 
the bed were made with no external hydraulic pres- 
sure gradient across the bed. The general layout is 
shown in Fig. 1. 

. Pressures below that of the free water at either 
end of the sample were measured in the bed, the 
distribution of theese reduced preasures being of the 
form shown in Fig. 2, with the greatest pressure 
reduction occurring near the centre of the length of 
the bed. 

A typical result was that a maximum pressure 
reduction was obtained near the centre of the bed of 
0-83 am. of water in & bed of 4:67 cm. 1 
under a potential gradient of 21-7 volte[em., giving 
& discharge of 1-95 x 107? 0.0. of water per Bec. per 
sq. am. of bed. 

The obeerved distribution of preseure within the 
bed agrees with the suggested theory, as the tractive 
force would be & minimum at the inlet end of the 
bed (the anode end for & quartz-distilled water 
system) and therefore less than the mean force 
governing the rate of flow. A supporting or assisting 
pressure gradient would consequently be oxpected 
towards the inlet end of the bed, reaching a maximum 
value at that end of the bed, which is indeed observed 
in the testa. Similarly, the negative or resisting 
pressure gradient measured towards the outlet end 
of the bed would be predicted from the theory. 

K. L. Nast 
T N. W. LISTER 
Civil Engineering Department, 
King’s College (Univeraity of London), 
j Strand, London, W.C.2. 
a June 20. 
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LETTERS TO THE EDITORS 


The Editors do noi hold themselves responsible 
for opinions expressed by their correspondents. 
No notice is taken. of anonymous communications 


Temperature of the Interior of the Earth 


Burren»? has derived both the density and the 
oompreeaibihty of the earth as functions of depth, 
and has found that the bulk modulus k, -which ia the 
reciprocal of the compresability x, is a linear function 
of the pressure p : 

k =k, + ap. (1) 

Ramsey? has re-examined this relation from tho 
point of view of the theory of solids, and his oon- 
clusions agree with those of Bullen, namely, that the 
linear relation (1) is valid both in the core and in the 
mantle below 1,000 km. Ramsey, however, found 
that the constant k, had different values in the core 
and mantle, although the derivative db/dp = a was 
sensibly the same. 

In view of equation (1), it seems reasonable to 
suppose that a amilar relationship existe between the 
volume coefficient of thermal expansion a and 
pressure p, namely, that the reciprocal of a is & 
linear function of p: 

l= 4p. ` (2) 
a Zo 

In a recent investigation on the thermal properties 
of the earth (based on the theory of solids), Uffen* 
has obtained values of a within the mantle, and it 1s 
found that they are in excellent agreement with 
hypothesis (2). It is assumed that the relation_(2), 
like the relation (1), is vald both in the core and the 
mantle. The values of the constants l/a, and b are 
found to be: 


fa, = 2:4 X 10**K., b = 6-2 x 10-* °K. om.*/dyne. (3) 
A theoretical mvestigation for the justification of (2) 
is in hand. ; 

It is now possible to make an estamate of the 
adiabatic temperature gradient throughout the earth. 
The adiabatic gradient may be written 

ar aT 

dp pep’ 
where p is the density and cp the specific heat at 
constant pressure. From (2) and (4), 


ar dp 
d CR 


T 

Both Uffen* and Verhoogen* obtained valuee of the 
ratio a/o, in the mantle using Beigmio data. Uffen 
found that the values of op were approximately oon- 
stant (in agreement with Bridgman’s observations at 
relatively low pressures), and that the variations in 
a/ey were almost entirely due to variations ina. A 
constant value for c, 18 assumed, ao that from (5), 


(8) 


(4) 





(5) 


rl. 0- 
"Ge 


It 18 estimated that variations in oy will not affect 
the validity of (6) by more than 5 per cant. Bince p 
is known as a function of depth (and hence of 
pressure), equation (6) can be integrated numerically. 
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Hypothesis (2) is assumed to hold at all depths below 
1,000 km., although preliminary investigations gbow 
that it is not likely to be much ın error up to depths 
of 500 km. Taking T at 1,000 km. to be 3,000? K. 
(Uffen*), values of T can be eetrmated at all greater 
depths. It is found that the temperature at the 
boundary of the core and mantle is 4,350° K. and at 
the centre of the earth a little greater than 4,800° K. 
The increase throughout the core is thus only 500°. 
The resulte should be of considerable interest to 
Bullard’s* theory of the transfer of heat from the 
oore. Further rmplications of equations (1) and (2) 
are being investigated, and it is hoped to publish a 
fuller account elsewhere. 
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J. A. JACOBS 
University of Toronto, 
Toronto 5, Ontario. 
June 19. 


* Bullen, K. H., Bull, Sets. Soc. Amer. 80, 335 (1040); 39, 10 (1942). 


"Bur. KoH.. Mon. Not. Roy. Astro Soo , Geophys. Supp., 5, 855 
(1949) ; 6, 50 (1050). 


ne oe H., Mox. Not. Roy. Amro. Soo., Geophys. Suyp., 6, 42 


‘Ufon, E. J., Ph.D. thesis, Untv. of West. Ont, Canada. 
* Verhoogen, J., Trans. Amer. Geophys. Union, 82-1 (1961). 


ixi a O. Mon. No. Roy. Astro. Soc., Geophys. Supp, 6, 36 


Effect of Water Vapour on Explosions of 
‘Carbon Monoxide 


Ir is well known that the low-pressure explosion 
of carbon monoxide — oxygen mixtures is character- 
ized by an upper and a lower pressure limit of 
explosion st & particular temperature. We find that 
it is also characterized by an upper and a lower 
preesure limit for & glow, &coompenied by slow oxida- 
tion, to oocur. 

Garner snd Gomm!, Cosslett and Garner’ and 
Hadman, Thompeon and Hinshelwood? found water 
vapour to have no effect on the lower explosion limit. 
In accordance with this, we find that water vapour 
has no effect on the lower glow limit. Hadman e£ al.* 
also concluded that water ur had no effect on 
the upper loeion limit. e cannot confirm this 
conclusion. Water vapour raisea both the upper glow 
limit and the upper explosion limit. As a oon- 
sequence it reduces the temperature of the tip of 
the explosion peninsula. 

Hadman e al? made their statement because, 
mixture and & static method, they 
obtained the following valuea for the upper explosion 
limit: 

650° C. ÖT percent Os P = 240mm 

680° C. 67, v On P=a30 , 
and compared these values with the following, 
obtained by Kopp, Kowalsky, Sagulin and Semenoff*. 
using & wet mixture and & flow system : 


90 per cent Or. P = 260 mm 
re » ow Oe P= 190 n 
680* 0, 33 , n Os P-c400 , 


The comparison, made in 1982, ıs scarcely very 
satisfactory. The agreement is neither extensive 
nor exact. The comparison ignores any possible differ- 
ence in resulta for flow and statio systems. Exemples 
are known where ignition tempdratures determined 
in flow systems have been high relative to determina- 
tions in static systems. Nevertheless, the statement 
that water vapour haa no effect on the upper ex- 
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plogion limit has been repeated as a fact right through 
the literature down to the present time (for example, 
ref. 5, p. 208; ref. 6, p. 70; ref. 7, p. 23; ref. 8, 
p. 78). It appears that from 1932 to the present 
study no one set of investigators has carefully de- 
termmed the upper explosion limit in both wet and 
dry mixtures and under otherwise similar conditions. 

In the hterature prior to 1032, there are several 
observations which should have warned workers 
against accepting the conclusion of Hadman e£ al. 
Dixon’, long ago, found that water vapour has a 
sensitizing effect on the spark ignition of carbon 
monoxide — oxygen mixtures at atmospheric preasure. 
Prettre and  Laffitte!! showed that addition 
of b per cent water vapour lowered the spontaneous 
ignition temperature at atmospheric pressure by 
20°-80° O. Observations by Topley} contain a clear 
statement that the upper pressure limit of explosion 
depends upon the concentration of water vapour, 
and an implication that water vapour reduces the 
temperature of the tip of the explosion peninsula. 
Topley's work, however, has been completely 
neglected. 

We should also like to mention that we have found 
the explosion peninsula of carbon monoxide to be 
expanded by amall, and contracted again by large, 
quantities of methane. A full account of these and 
other observations relating to the combustion of 
carbon monoxide will be published elsewhere. 

Note added in proof. Sinoe this letter was submitted 
for publication, we have learnt that Dr. A. 8. Gordon 
(J. Chem. Phys., 20, 340; 1952) has also found water 
vapour to have a marked effect ın raising the upper 
explosion limit. 
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5 D. E. Hoare 
A. D. WALSE 
Department of Chemistry, 
University, Leeds 2. - 
April 26. 


1 Garner and Gomm, Trans. Farad Soc, 94, 470 (1928). 

t Comlett and Garner, Trans, Farad Soc, £8, 190 (1930). 

' Hadman, Thompson and Hinshelwood, Proc. Roy. 900., A, 137, 87 
(1082); 138, 297 (103%). 

f Konp, CRM Bagulin and Bemenoff, Z. Phys. Chem., B, 6, 307 


* Bemenot, “Chain Reactionr’ (Oxf. Univ. Press, 1935). 

* Lewts and von Elbe, ‘Combustion, Flames and Explosions of Gases” 
(Camb. Univ. Pross, 1838). 

' Buckler and Norrish, Proc, Hoy. Soc., A, 172, 1 (1939). 

*Lewts and von Elbe, “Combustion, 
Gases" (Acad Press New Vork, 1961). 

! Dixon, Pail Trans. Roy. Sos , 175, 617 (1884) , see Bone, J. Chom. 
Soe., $88 (1931). 

u Prettre and Laffitte, C R. dord. Sci, Paris, 188, 1403 (1029). 
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Poisoning of Oxide Cathode Emission by 
Oxygen 

Tue following experiments were carried out in an 
attampt to determine the mechanism of the reduction 
of electron emission from oxide cathodes by oxygen. 

Metaon! demonstrated the reversibility of oxygen 
poisoning, and suggested that a possible recovery 
mechanism was the outward diffusion of negative 
oxygen ions after & poisoning attack. An attempt 
was therefore made to detest directly any change in 
the emission of oxygen ions after powoning by using 
a mass spectrometer with an oxide cathode source. 

The emission from mixed barium and strontium 
oxide cathodes at temperatures in the range 1,000°— 
1,200° K. was reduced to 10 per cent of its initial 
value by liberation of oxygen from & heated tungsten 
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wire coated with barium peroxide. After the oxygen 
flow was cut off, the emission of both electrons and 
negative oxygen ions was studied. The following 
points were noted. 

(1) The poisoning phenomenon was completely 
reversible, that is, full recovery of electron emission 
to ita initial value occurred, even after several 
previous attacks. 

(2) The emission of 10nized oxygen from the cathode 
increased, often by a factor of 10 or more, immediately 
recovery commenced, gradually falling off to its 
original intensity as recovery was completed (see 
Fig. 1). The predominant oxygen ion was that of 
mass 10, although traces of the ion oxygen-32 some- 
times occurred. 

(3) Higher activation-rates existed in the presence 
of larger potential gradients ın the cathode coating. 

(4) Poisoning experiments at varying temperatures 

showed: (a) increased sensitivity to poisoning at 
low temperatures; (b) considerably higher ratem of 
oxygen evolution during recovery at higher tempera- 
tures. 
(5) Energy distribution measurements on the 
oxygen ions showed that those emitted during normal 
operation of the cathode were characterized by the 
posseesion of energies in exoees of the spectrometer 
accelerating voltage, suggesting formation by bom- 
bardment of a surface film of oxygen by high-energy 
positive ions formed in the electron gun'?. Those 
emitted after poisoning, however, had their origin 
in the cathode coating iteelf. These resulta may be 
explamed by the assumption that, on poisoning, the 
oxygen enters the cathode coating, reducing the 
emission by either (a) the formation of surface oxygen 
films on the emitting oxide crystals, or (5) the ocoupa- 
tion of vacant oxygen sites (especially near-surface 
sites) in the oxide crystal lattioe. 

To determine the relativo importance of the two 
procemees under various conditions, further experi- 
menta were carried out on the effect of oxygen on 
electron emission and coating conductivity using 
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low-voltage cylindrical diodes. These valves had 
mixed barium and strontium oxide oethode costings 
of thickneas 50-100 microns with a helical nickel 
probe wire of diameter 0-0125 mm. embedded in the 
oxide layer. Conductivity measurements were made 
by applying up to“100 mV. between probe and base 
metal, in both directions. The éxperimenta showed : 

(1) Completely ohmic current-voltage character- 
istios providing that both cathode base metal and. 

-probe wire were efficiently treated in a hydrogen 
furnace to remove surface oxide films, eto., before 
assembly. 

(2) The varation of coating conductivity with 
temperature T gave plota of log 1/R against iT 
consisting of two straight lmes, showing the presance 
of two conduction processes with & transition tem- 


perature of about 700° K. in all tubée used (see. 


Fig. 2). The low-temperature activation energy was 
about 0:1 eV., whereas the high-tem ture &otiva- 
tion energy was 0:8 eV. This may explained by 
the suggestion of Loosjes and Vink* that the two 


processes involved are (a) & orystal-to-crystel oon- ` 


duction process, predomunsting below 700° K., and 
(b) a process of electron emission and absorption across 
the inter-crystal spaces, predominating above 700° K. 

(3) On investigating the effect of oxygen on emission 
and conductivity, e following facta emerged: 
(a) at temperatures above 700° K., the conductivity 
of the costing and the electron emiasion were poisoned 
by oxygen in the same way; (b) at temperatures 
below 700° K., the conductivity was scarcely affected 
by the introduction of oxygen into the cathode coat- 
ing, even though the electron emission was reduced 
to one tenth of its original value. ->  . 

It seems probable, in view of the above resulta, 
that the main cause of oxygen poisoning is the ad- 
sorption of thin films of oxygen on both the outer 
cathode surface and the interior crystallite surfaces, 
reducing both emission and conductivity of the ooat- 
ing at high temperatures. At low temperatures, such 
adsorption will reduce the emission from the outer 
surface without appreciably affecting the conductivity 
of the coating, since the main contribution is by 
direct crystal-to-crystal conduction at temperatures 
below 700° K. 
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The experimental work was carried out in the 
. Physical Laboratories of the University of Manchester, 
and I wish to thank Prof. P. M. 8. Blackett and 
Prof. F. A. Vick for facilities and help. 
A complete report on the above work is in course 
of preparation for publication. 
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A. A. SHWPHERD 


Department of Physics, 

University College of North Staffordshire, 
: Keele, Staffs. 
. April 26. 

1 Metson, G. H., Nature, 164, 540 (1940). 
* Sloane, R. H., and Watt, O. 8., Proc. PAys. Soo., 18, 217 (1948). 
* Arno, F. L, and Milligan, J. O., Proc. Roy. Soo, A, 186, 588 (1930). 
“Looajes, R, and Vink, H. J., PAdjeps Res Rep., 4, 440 (1919). 


Coloured ‘Perspex’ for Darkroom Lights 


King and Ventura’ have recently directed attention 
to the value of coloured ^P. ' in the construction 
of filters for colorimetry, and it may be of interest 
to describe & similar use to which this material hac 
been put in this laboratory. 

imental botanists frequently require € 
‘physiological darkroom’ in which plants and culture 
may be grown with minimum disturbance from light 
In practice, this amounts to employing weak, photo 
tropically inactive light, which is commonly obtainec 
by screening the unwanted wave-lengths from ordin 
ary incandescent bulbs. Coloured glass obtainex 
"from glaziers seldom posaeasea the required trans 
mission, and although special dyed-in-the-maa 
glasses are obtainable from scientific gleas makere 
they are (in some countries) difficult to obtain, &n 
relatively expensive in the size required. Red 40 
and Amber 300 ‘Perspex’ have been suooeesfull 
used in place of glass. j 

Trangmiasions over the relevant spectral regions 
determined by a model DU Beckman spectrophote 
meter for sheets 4 in. in thickness, are recorded r 
the accompanying table. ; 


Wave-lingth (A.) 
Red 400 


BEBRaco 
onkowoo 

x 
BS $3358... zi 
ad ASH DAAAS 


Although there is evidence* for some phototropi 
response of chlorophyll-containing tissues to ligt 
of weve-lengths greater than 0500 A., wave-length 
greater than 5500 A. aro usually accepted as bein 
phototropically inactive to etiolated material. Th 
most careful determination appears to be that < 
Johnston? working with coleoptiles of Avena saiwa I 
var. Culberson. He found phototropic sensitivity t 
be low at 5000 A. ; but the threshold was not resche 
until 5461 A. 

Red 400, which produces a light in whioh visut 
acuity is moderately satisfactory, should thus be quii 
safe for such material; but this would not be e 
peoted of Amber 300, which produces & light providin 
nuch easier working conditions. However, coleoptili 
of Avena sativa L. var. Victory have shown no phot 
tropic response to incandescent light screened throug 
either Red 400 or Amber 800. Coleoptiles of varior 
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ages have been exposed for periods ranging from & 
few minutes to 18 hr., the intermity of radiation of the 
red light being of the order of 4 ergs/mm.'/geo., and 
that of the amber light 7 ergs/mm.*/geo. It may be 
pointed out that the Schott filter OG-9 is recom- 
monded for such a purpose, and this filter has a 
transmiseion of 14 per cent at 5460 A. 

The characteristics of Red 400 and Amber 800, 
taken together, are of further interest in connexion 
with a technique recently devised by Heath* for 
taking a series of shadowgraphs of Avena coleoptiles. 
Heath employed Kodak RP15 ‘Reflex’ paper, and 
orange or orange-red cellulose acetate fllters for pro- 
ducing the exposing light. The same result oan be 
obtained more conveniently with the above ‘Perspex’ 
filters and ordinary bromide paper, since the latter 
is virtually insensitive to light screened through 
Red 400, which may therefore be used generally in 
the room for culture, manipulation, eto., and adequate 
ahadowgraphs can be obtained using light screened 
through Amber 300 without affecting the plants. 
Exposures for 2 min. at the intensity recorded above 
are satisfactory. 

The. findings discussed here apply to plants 
cultured in red light (wave-length greater than 


6000 A.) at intensities of the order of 5-15 ergs/mm.*/ , 


sec. 

A word of caution should perhaps bo added regard- 
ing the permanence of such filters. The manufacturers 
state that, after 12-months exposure outdoors, ‘‘very 
slight fading” occurred'. Insufficient experience has 
bean gained under the conditions of an Avena teat 
room (25° 0. and 90 per cent relative humidity) to 
assess deterioration. Possibly, any deterioration could 
be retarded by mounting the ‘Perspex’ between 
sheets of plain glass. 

L. A. T. BALLABD 


Division of Plant Industry, 
Commonwealth Scientifle and 


Industrial Research ization, 
Waite Agricultural Research Institute, 
South Australia. 

April 18. 
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Enzymic Splitting and Synthesis of 
Glutathione 


THE mechanism of the activation of the enrymio 
splitting of glutathione by glutamine—first considered 
specific for the amide'—may be interpreted as the 
transfer of the glutamyl moiety from glutathione to 
glutamine with the formation of the corresponding 
Y-glutemylglutamine?'*, Since it was oonsidered 
possible that the y-glutamylglutamine formed from 
glutathione and glutamine may serve as substrate 
for glutamotransferase, which can utilize glutamine 
only-*, a detailed study of the activation of the 
enzymio splitting of glutathione by r-amino-acids 
and peptides as well as of the effect of y-glutamyl 
peptides on the splitting was undertaken. In the 
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experiments to be reported, an extract from shoep 
kidney, purified by butanol treatment!’ and ammonee 
ium sulphate fractionation, served as source of the 
enzymes. In a similar manner potent enzyme solu- 
tions were prepared from brain cortex and liver. 

In a representatiye experiment 6 micromoles of 
glutathione were incubated with 27 micromoles of 
the activator to be tested and the enzyme solution 
(20 ugm. of protein), at pH 8-5, in the presence of 
cyanide, in a total volume of 2 o.c. The liberation of 
oysteinylglycine was measured by the Sullivan 
reaction’. The initial rates of the splitting of gluta- 
thione as activated by various amino-acids and 
peptides were compared with the activation effected 
by glut&mine, to which a value of 100 was assigned 
arbitrarily. Glycine, glutamic acid, asparagine, 
tyrosine, phenylalanine, and glycylglyoylglycino act- 
ivated slightly (0-30), wherees-structural analogues 
of glutamine such as y-ethylglutamate, methionine, 
ethionine, and homocysteine proved to be more 
efficient than glutamine (120-210) (cf. ref. 4). Of 
equal potency as activators were peptides of glycine 
ih which this amino-acid, as in cystemylglycine, was 
substituted in ita amino-group (glutammylglycins, 
alanylglycine, asparaginylglycine, leucylsiycine), 
whereas dipeptides containing glycine substituted 
in the carboxyl group were weak activators (glycyl- 
glutamine, glycylasparagine, glycylleucine). Glycyl- 
glycine as well as glycylalanine—the latter being 
an exception to the above-described observation— 
proved to be potent activators of glutathione splitting 
(220). 

When y-glutamylglycine or y-glutamylglutamio 
acid in an amount equal to that of glutamine was 
added in an experiment in which the amide was used 
as the activator, much lower colour equivalents in the 
Sullivan reaction were obtained at the end of the 
incubá&tion than in control experments in which no 
Y-peptide had been added. That we were not dealing 
with a competitive inhibition of the splitting of 
glutathione was demonstrated by tho observation 
that the addition of a y-glutemyl peptide, after incuba- 
tion of glutathione, glutamme, and enzyme, led toa 
decrease of the Sullivan reaction of the incubated 
mixture upon further incubation. The appearance 
of glutathione, as measured by the glyoxalase test!!, 
with & simultaneous decrease in the Sullivan reaction, 
could be demonstrated upon the incubation of 
oysteinylglycine, y-glutamylglycine, and enzyme (Bee 


table). The discrepancy between the amount of 


cysteinylglycine disappearing (Sullivan) upon the 
incubation of the dipeptide with glutamylglycine and 
the amount of glutathione formed (glyoxalase) is 
striking. The reasons for this discrepancy may be 
found partly in the inhibition of the utilization of 
glutathione in the glyoxalase test by cysteinylglycine, 
and partly in the convermons which glutathione 
undergoes under the action of enzymes which deprive 
it of ita ability to activate glyoxalase withoyt con- 
comitant liberation of cysteine or cysteinylglycine. 
The results, although only of a qualitative nature, 
show that glutathione may be synthesized from 
y-glutamylglycine and cysteinylglycine by an ex- 
change reaction between the two peptides. Cysteinyl- 
glycine proves, therefore, to be as effective an 
acceptor of the y-glutamyl radical as the other 
peptides in which the &muno-group of glycine is 
substituted (see above). The synthesis of glutathione 
by an exchange reaction is of particular interest 
since the tripeptide can also be syntheaized from tho 
component amino-acids with the participation of 
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XNxiruIO SYNTHESIS (FROM YCINB AXD y-GLUTANTL- 
GLYOTXB) AND BXNAKDOWN OF GLUTATHIONE 

















Found after incubation 
Cystenylglycine | Glutathione 
z CB (glyoxalase) 
(micromoles) (micromoles) 
1) Glutathione 1-1 0 46 
b Cysteinylglyoine 2:3 0 
3 inylglyctne 
+ y-glutamylglyceine 14 0 25 





1) Glutathione 3-3 micromoles, potassium cyanide 40 om, 
oh protem 0 1 mgm., 4/15 phosphate pH 7:4, total volume 2 mL , 

mu. š 

2) Cystomyigiycine 2:3 micromoles (aocarding to Bullrv&n reaction) 
Son uae cyanide 40 micromoles, protein 02 mem, M3 
p hate 9H 7 4, total volume 2 ml. ; 30 mm. at 87° 
UA Bame as (2) + $8 micromoles y-glutamylglyoine; 30 mtn. 


adenosine triphosphate", this synthesis consisting in 
the addition of glycine to y-glutamyloysteine which 
ia formed first. Whether the synthesis of gluta- 
thione by an exchange reaction indicates an alternate 
pathway or the last step of the synthesis of the 
tripeptide with the participation of adenosine tri- 
phosphate may be decided by study of the respective 
enzyme preparations. 

The experiments show that the transfer of the 


glutamyl radical is not & property of glutathione : 


alone, but also of other y-glutemyl peptides (cf. ref. 
2b). The question arises whether the presence of 
free y-glutamyl peptides other than glutathione has 
eacaped discovery because of the lack of an easily 
detectable functional group or because of their rapid 
metabolic utilization. It oan be visualized that the 
substitution of an amino-acid in ite a-amino-group by 
& y-glutamyl radical modifies the properties of the 
amino-acid in such & way that it may either undergo 
further synthetic reactions by enzymucally catalysed 
oxchange, or is enabled to condense its free a-carboxyl 
group with the amino-group of another amino-acid 
with participation of adenomne triphosphate (of. 
ref. 14). 

This work haa been carried out in part under granta 
from the Rockefeller and the National Vitamin 
Foundations, and under & contract between the 
Office of Naval Research and the New York State 
Psychiatric Institute. 

P. J. Fonon 
A. MILLER 
H. WAELSCH 
New York State Psychiatric Institute, 
and Department of Biochemistry, , 
College of Physicians and Surgeons, 
Columbia Univermty, New York. 
May 11. 
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Essential Role of Thio! Groups in 
Carboxylase 


thiol groups of enzymes are usually 
detected by the inactivation of the enzyme with 
sulphydryl reagents, such aa substances forming 
meroaptide, or oxidizing or alkylating substances". 
Yeast carboxylase seems to be affected in & rather 
uneven and contradictory way by sulphydryl group 
detectors since 4aminophenyldichloroaraine’,  p- 
chloromercuribenzoste?, iodine’, iodoacetate?, cupric*'*, 
mercuric and silver ions‘, or quinone’ inhibit the 
enzyme, while in_other experimenta, lewisite oxide’, 
ethylarsenoxide’, iodoacetate’ or ethyl iodoacetate! 
do not modify ite activity significantly. It must be 
pointed out: (a) that inhibition by a mngle thiol 
reagent doés not prove the existenoe of sulphydryls 
since even very selective merourial compounds’ can 
inactivate enzymes which by other evidence do not 
seem to contain easential thiol groupe ; and (b) that 
the effect of sulphydryl detectors often depends on 
the purity of the enzyme preparation tosted!*, a 
circumstance neglected in some of the work quoted 
Therefore, considering the essential part played by 
thiol groups in most of the enzymes related tc 
pyruvate metabolism’, 16 seemed interesting to make 
a systematic study of the action of several types o! 
thiol reagents on a conveniently purifled carboxylase, 
and for that purpose we have used the preperation 
described by Green et al.4 (Qoo, about 12,000). 

Tho activity of carboxylase dissolved in 0-06 M 
phosphate buffer pH 6-0 at 30°, measured mano 
metrically, diminishes by 50 per oent after 15 min 
incubation with any of the following inhibitors 
5-0 mM methylarsenoxide; 0-8 mM mapharside 
(8-amino-4-hydroxyphenylarsenoxide hydrochloride) 


1-4 p-chloromercuribenzoate ; 1:4 yM mercury; 
); 2-5 pM silver (Agt); 0:44 mM coppa 
(Cut++); 2-0 mM iodoacetate; 9:7 mM ethy 


iodoacetate ; 1:4 mM bromobenzyloyanide ; greate 
than 10-6 mM chloroacetophenone (highest con 
centration obtained); 12:5 mM alloxane anc 
1 0 mM e-iodoeobenzoate. Lachrymators, like ethy 
iodoacetate and  ohloroacetophenone, affect thi 
activity of carboxy leas than pyruvate oxidativ: 
decarboxylation by living cella of Saccharomyos 
corevistas!!, and they are the slowest reacting of al 
the inhibitors tested. The effect of the arsenicals 1 
not reversed by dilution and does not depend o: 
the amount of carboxylase present, while inhibitioi 
by heavy metals (and p-chloromercuribenzoate) 1 
not reversed by dilution, but depends on the enzym: 
concentration and may be described as pseudo 
irreversible, following the definition of Ackerman: 
and Potter. 

Cysteine, glutathione or 2: 3-dimercaptopropanc 
(BAL) can modify the inhibition of carboxylase b; 
thiol reagents. Thiols protect carboxylase fror 
inactivation by methylarsenomde and mapharaide 
2 : 3-dimercaptopropanol being more effective tha: 
cysteine or glutathione against methylarsenoxide ; a 
regards mapharside, however, cysteine is more effect 
ive than 2: 3-dimercaptopropanol. After inhibitio: 
with the argenicals, carboxylase can be activated wit. 
thiols. 2:3-Dimerdsptopropenol reduces significant! 
methylarsenoxide or mapharside inhibition (91-0 an 
45-0 per cent, respectively), while an amount c 
cysteine or glutathione containing an equivelan 
amount of sulphydry] (As: SH ratio of 1:15 mol 
only dimimahes the effect of methylarsenoxid 
to a smaller degree (40-0 per cent). The toxicity c 


November 15, 1952 


No 4333 


NATURE 


843 


HrFROT OF CONGEXTRATION OF PYRUVATS ON THE INACTIVATION OF CARBOXYLASE BY THIOL HEÁAQRNTE 


O2 mil. ORG IMG soluiton (150 purified 
uffar, pH 8 0. Tot volume of 


) was mixed with the inhibitor in the presence of pyruvate and 0-06 Af phosphate $. 
10m Temp., 30°. Carboxylase aoit ty measured manometrioally zg 


























1 : 


.3 IKA peohkrornareui] 
14 mA/ mapharside te 10 0 mAf sodium lodoacetate | 1 0 m.M o-lodosobenzoete 
Ogrborylase Carboxylase 
conc inactivation Pyruvate cons. Inactivation | , Pyruvate oono. inactivation 
(mAf) (96) ( (96) : (mM) (%) 
l None* 570 None* 88 0 None* 764 
10-0 27:2 — — 100 540 
248 21:2 25-0 TLO 25-0 41:1 
40 0 130 5165 58-7 50 0 39 6 
108-0 66 108 83:8 | 100 0 370 
$30-0 00 217-0 246 ! 200 0 72 
LU 











* Carboxylase was mixed with the inhibitor and incubated at 30° for 15 min. before adding 0-1 ml. Af pyruvate 


heavy metals is prevented and almost oompletely 
reversed by thiols. 2: 8-Dimercaptopropano! is more 
effective than cysteine against cupric or mercuric 
ions, but their action is similar against p-chloro- 
mercuribenxoete or silver (Agt). Cysteine oom- 
pletely prevents carboxylase in&Botivation by iodo- 
acetate or ethyl iodoacetate, provides partial pro- 
tection against chloroacetophenone or bromobenzyl- 
Ce) ide, but does not affect the toxicity of the 
alkylating acent once they: havs maced win the 
enzyme. 

The reversal of the inhibition induced by p-chloro- 
mercuribenzoate or mercuric ion with oysteine or 
glutathione enables one to show that both inhibitors, 
the arsenical compounds o-10dosobenroate and iodo- 
acetate, react with the same group of carboxylase. 
If the enzyme mhibited by merouric ions or p-ohloro- 
mercuribenzoate is treated with mapharside, iodo- 
acetate or o-iodoeobenroate, it can be activated by 
adding an amount of cysteine or glutathione unable 
to reverse the inactivation produced by the same 
concentration of harside,  iodo&oetate or 
o-iodosobenzoate alone. 

The action of arsenicals, p-chloromercuribenzoate, 
mercuric ions, cupric ions, iodoscetate or o-iodoso- 
benzoate, is greatly diminished or even nullified when 
they are added to carboxylase in the presence of pyru- 
vate. The effect of pyruvate is proportional to ita con- 
centration, as shown in the accompanying table ; „and 
15 cannot be replaced by other electrolytes like sodium 
acetate or chloride. Pyruvate protection against 
p-chloromercuribenzoate or mercuric ions satisflea 
the equations of competitive inhibition", but only 
for each concentration of inhibitor. Pyruvate inter- 
feres with the combination of carboxylase with the 
inhibitor but does not dissociate the inactive oom- 
plex, since once the enzyme has reacted with the 
inhibitor, the addition of any amount of substrate 
does not reduce the inhibition. Cocarboxylase and/or 
magnesium do not affect the action of mapharside, 
heavy metals or i0doacetate. 

From this brieffy summarized evidence, it may be 
concluded that the activity of carboxylase depends 
on thiol groupe closely related to the formation of 
the carboxylase - pyruvate complex, which are ex- 
tremely sensitive to heavy metals and their oom- 
pounds, but leas reactive to other thiol detectors like 
trivalent arsenical compounds, alkylating or oxidizing 
agents. These thiols do not give the Hefter’s nitro- 
prusside test and therefore must be considered sluggish 
reacting groups. Full experimental details of this 
work will be gi elsewhere. 

We are indebted to Boote Pure Drug Co., Ltd. 
(England), and the British Council; Parke Davis 
and Co. (U.S.A); and E. R. Squibb and Sons (Argen- 
tine) B.A., for kindly supplying samples of pure 


` 


2: 3-dimercaptopropanol, mapharside and 3-amino- 
4-hydroxyphenyldichloroarsine, respectively. 


A. O. M. SrOPPANI 
A. 8. ACTIS 

J. O. DEFERBARI 
E. L. GONZALEZ 


Department of Biochemistry, 
School of Medicine, 
University of Buenos Aires. 
June 30. 
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A New Method for the Bioassay of 
Cholinesterase Inhibitors 


Recent studies of the toxicity of anticholinesterase 

ands have emphasized the need for & sensitive 

and reliable method for the biological asseasment of 

their relative activities. We have developed such 4 

bioassay: procedure using the freshwater shrimp, 
Gammarus pulex deG 


The choice of such an aquatic organism was based 
on the following considerations: (a) the aqueous 
medium provides & uniform environment and allows 
of accurate administration of toxic agent ; (b) circula- 
tion of water through a gill system is likely to facilitate 
absorption; (c) the presence of & highly organized 
nervous system is necessary for the development of 
well-defined and characteristic response ; (d) ready 
availability, enabling sufficient numbers to be used 
for statistical signifloance ; (e) robustness and suffi- 
cient size to be handled and observed ey 

Investigation of a wide of candidate organ- 
isi ed to tha Sélection of Germohorur plan ae Ed 
most satisfactory. Since an adequate supply of this 
species is available from local streams, we have not 


found it necessary to undertake e breeding. 
Considerable numbers may be kept in shallow trays, 
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activity cf ‘etandard Parathion’ 
sulphur bomers and ‘tono batch 


O0 i D 
TM. m XL wo, 
eH 


7487, toxic batoh E 


o 
C4H.4—8«, 
7659, : 
OH,—0^ 


8 
QH,—O. 1 « 

7563 (35605). P— "wo f 

oto” 


containing not more than one centimetre depth of 

hard water, for at least a week without deterioration. 
: A complete test involves the observation of three 
' or more groups of about forty gammarids, each in 
different dilutions of the toxic agent contained in 
large Petri dishes and maintained at 21-5? C. For 
convenience, observations are made at logarithmically 
seperated intervals, and those specimens exhibiting 
the characteristio response are counted and removed. 

The anticholinesterase substances used all produce 
similar effects, which may be divided into the following 
phases: (1) an initial phase in “which responses 
appear normal; (2) & p in which movements, 


(28005) with, tta 


NO, 


though oo-ordin&ted, are exaggerated; (3) a phase. 


in which the exaggerated movements become inco- 
ordinated, with characteristic convulsions terminating 
in dorsal flexure where the concentration óf toxio 
substance is high. This third phase is taken as the 
response and is followed by: (4) immobility except 
for the swimmerets and occasional spasmodic leg 
movements; (5) complete immobility and death. 

The 50 cent rea&otion-time for each oonoentra- 
tion is obtained phically from a log-normal 
transformation in which the probit corresponding to 
the percentage of organisms which have reacted is 
plotted against the logarithm of the corresponding 
time interval. perdidi quis ia. Univer over, the 
significant range between 10 90 per cent. When 
the 50 per cent reaction-time is plotted against con- 
centration on logarithmic co-ordinates, a straight 
line is obtained, the slope of which is very similar 
for related compounds (see graph) and which is linear 
over & very wide range of concentrations. 

An interesting application of the method is illus- 
trated in the graph. It was found that certain batches 
of commercial ‘parathion’ (consisting mainly of 
O.O.diethyl O.p-nitro phenyl thiophogphate) were 
several times more toxic to mammals than a standard 
preparation. Isomerization was suspected, and the 
two sulphur isomers (O.8.diethyl O.p-nitrophenyl 
phosphate and O.O.diethyl 8.p-nitrophenyl phos- 
phate) were prepared by the manufacturers and sub- 
mitted for examination. 

The results obtained with the standard ‘parathion’ 
(7553), the suspect sample (7487) and the two isomers 
(7554) and (7559) are shown in the graph. The 
relative toxicities may be determined from the 
horizontal separation of the lines, and frorn these it 
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was possible to confirm that sample (7487), which 
had a. correct ‘element’ analysis, contained a high 
proportion of the more toxic isomers. 

The svstemic ` insecticide, OMPA (octamethyl 
pyrophosphoramide), has no action upon Gammarus. 
Dubois e£ al.* have shown that it does not inhibit 
cholinesterase in vitro, but is changed to an effective 
inhibitor by certain plant and animal tissues. 
Several workers? indicate that, in contrast to its 
sulphur isomers, pure O.O.diethyl O.p-nitrophenyt 
thiophosphate is also a poor inhibitor in vitro, but ia 
transformed in vivo to an effective inhibitor. This 
oampound, however, is toxic to gammarida. 

This bioassay method was first demonstrated at 
a meeting of the British Pharmacological Society on 


July 9, 1949. It has been in continuous use for 
three years and has amply proved ita reliability and 
precision. 

Acknow t is made to the Chief Scientist, 


Ministry of Supply, for permission to publish this 
communication. A fuller account of the work will 
be published elsewhere. s 

8. GALLAWAY 

P. Drg&NBHUSER 


K. M. WirsoN 
Chemical Defence Experimental Establishment, 
Porton, Wilte. 
April 10. 
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Pyrolysis of Dissolved Nitrocellulose 


TE» course of the thermal breakdown of the nitro- 

cellulose molecule is not well understood. Previous 
studies of the chemical kinetics of the. reaction have 
been carried out on the solid, and so have been 
hampered by the noed to pyrolyse at low temperatures 
to reduce self-heating; and it is not certain how 
far the kinetios of gas evolution are complicated by 
reactions of the primary products, which probably 
“include nitrogen peroxide. Further, the value of 
46-7 koel/mole recently found for the activation 
energy of the primary step by Wilfong, Penner and 
Deniells! is difficult to understand in the light of 
Phillips's demonstration* that the typical value for 
organic nitrates ia 36—40 koal. 

A freah experimental approach to the problem is 
suggested by Robertson's work on the pyrolysis of 
solutions of pentaerythritol tetranitrate? and 'cyolo- 
trimethylenetrinitramine*. If nitrocellulose also could 
be studied in dilute solution, the difficulties we have 
mentioned would be much reduced. We have, in fact, 
found three solvents for nitrocellulose permitting such 
a study to be made, which have in sufficient degree 
the necessary qualities of chemical inertness towards 
nitrocellulose, low vapour pressure, and low melting 

int. They are I-chloro-2 : 4dinitrobenzene, 

henone and 1-nitronaphthalene. 

A preliminary study of the pyrolysis of nitrocellu- 
lose in these solvents between 165° C. and 200°C. 
has been made by following the evolution of gas, 
usually from 1 gm. of a l per cent solution of the 
HX 30/50 grade of* nitrocellulose (11:86 per cant 
nitrogen). The usual assumption that the reaction 
is of the first order has proved to be approximately 
true; but there are certain deviations fram the first» 
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order law, as is not surprising in & reactant of this 
complexity. Thus, during the first one-third of the 
reaction in l-ohloro-2 : 4-dinitrobenzene, the rate of 
evolution of shows only a alight fall, corresponding 
to a gradual increwe of about 25 per cant in the 
rete constant; whereas during the last quarter, the- 
rate constant ‘falls to about 60 per cent of ita value 
at the intermediate stage. If one specifies the rate 
of the reaction, perhaps rather arbitrarily, by the 
velocity constant prevailing over the middle of its 
course, one finds that the rates at 175° O. in the three 
solvents show a spread of only 20 per oent, & suff- 
ciently close agreement to suggest that the solvents 
are inert towards nitrocellulose. 

In 1-chloro-2 : 4-dinitrobenzene, the rates at six 
temperatures between 165° C. and 200° O. lead to the 
following equation for the velocity constant : 


k(s00.3) = 10!** exp (—43-0 x 10/RT). 


The average deviation, without regard to sign, 
between. the observed rates and those calculated from 
this equation is 7 per cent. It is unlikely that this 
preliminary value .of 48-0 kcal. for the activation 
energy is in error by more than 2 kcal. It is therefore 
doubtful whether nitrocellulose is behaving as & 
normal nitrate when judged by Phillips’s criterion 
of the activation energy. The reason for the high 
value of 10-** for the B factor is not certain, but 
even higher values have been recorded before, and 
Wilfong, Penner and Daniells probably seriously 
under-estimate the rate of decomposition in this 
tem region when they assume in effect that 
B has ite ‘normal’ value of 10%. 

In 1-chloro-2 : 4-dinitrobenzene and benzophenone 
solutions, about five molecules of gas come from each 
Bub-moleoule of nitrocellulose. This yield of gas seems 
at first sight amall, but it has been observed before 

‚that much, perh& one-half, of the produots of 
pyrolyaia of ni uloee Is involatile. From 1-nitro- 
naphthalene solutions, however, the yield ig only 
8-5 molecules per gub-molecule. Here the solvent 
presumably absorbs some of the producta, but this 
need not invalidate the rates measured for-its solu- 
tions. The reaction producta have not been analysed 


R. D. STH 
Research Department, 
Nobel Division, i 

Imperial Chemical Industries, Ltd., 

Stevenston, Ayrshire. 

May 14. 
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Paper Chrom raphic Separation of 
Barbituric Acids 


Taa barbituric acid derivatives have a aharaoter- 
igtio absorption spectrum in the ultra-violet, and this 
is the basis of the most reliable methods for their 
quantitative determination. Small changes of the 
wave-length at which maximal absorption is found 
and changes in the &beorption curve with varying 
pH usually are considered to be the means by which 
the different members of the group can be identified. 
But these methods have been found troublesome and 
unreliable. However, as the strength of absorption 


v 


NATURE 


845 


differs quite appreciably from one member to another, 
the identification of the derivative is necessary for, 
quantitative determination. 

It seamed theoretically that paper chromatography 
might be & method for separation and identification, 
but & difficulty was tho lack of any means of detection 
of the spota. Several oolour reactions found in the 
literature were tried, but were not found reliable. It 
was clear that a new method had to be worked out, 
and the following procedure was found to give good 
resulta with most derivatives tested. 

After development, the dried paper is sprayed with 
N/2 sodium hydroxide, and dried again. It is then 
brought in firm contact with & fluorescent screen and 
placed in front of an ultra-violet lamp, the paper 
facing the light. A low-pressure mercury lamp with 
& suitable filter letting through a fairly mono- 
chromatic light of about 2537 A. and & screen which 
fluoresces in this light have been used. The acids 
are seen as dark spots on the fluorescent screen. The 
method proved to be very sensitive. 

As the absorption of the barbiturates is highest at 
& pH between 9 and 10, the spraying of the paper 
with an alkaline solution 18 very important. The 
resultant alkalinity of the paper is not known, and 
experiments are in progreas to investigate which 
alkaline solution is to be preferred. 

This arrangement of & screen which fluoresces with 
ultra-violet light seams to be & sensitive method for 
the detection of all kinds of substances absorbing 
ultra-violet light, and probably it has wide applica- 
tions. Permanent records can, of course, be made in 
the usual way, by taking photographic contact printa 
of the sprayed and dried paper. It is, however, more 
convenient to draw pencil marks around the spots 
on the paper. After copying tbe drawing, the spota 
can be extracted if desired. By using this method 
it was found that the different barbituric acids could 
be separated by paper chromatography. 

We are continuing to investigate this method and 
a full account will appear in the near iuture. 


Auwx GRIEG 
Oentral Clinical Laboratory, 
Bt. Erik's Hospital, 
Stockholm. 
June 12. 


Specificity of Vitamin B,, for Euglena 


Iw an earlier publication! we reported that vitamin 
B,, could not replaced for Huglena gracilis var. 


. baoillaris by vitamin-free casein hydrolysate, carbon- 


treated peptone, methionine, ascorbic acid, pteroyl- 
oa acid, a variety of purine and pyrimidine 
or by xanthopterin and & number of related 
compounds. Hutner e£ al.* found thymidine to be 
ineffective. Vitamin Biy (hydroxocobalamin) was 
active. We have examined a number of additional 
compounds for vitamin By, aotivity on Euglena. 
Emerson eb al? rted the vitamin B,,-like 
activity of a- and B-ri le and some related com- 


"pounds. Samples of these compounds were obtained 


through the courtesy of Dr. Karl Folkers ane tested 
on Euglena in our liquid medium I ^*. At 0-166 mgm. 
per ml., a- and B-ribexole had an activity on Euglena 
equivalent to 1-8-4 upgm. of vitamin B, per ml. 
At 0-001686 mgm. and 0-0000166 mgm. per ml. no 
effect was observed. For Euglena, vitamin B,, was 
from 60,000,000 to 150,000,000 times as active as 
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a- or B-ribaxole; for rate, Emerson et al. found vitamin 
d. to be 400 times as active as the ribazoleg. At 
0-166 mgm. per ml. 1-p-mbityl-5,6-dimethylbenz- 
imidazole and 5,6-dimethylbenzimidazole were ım- 
active on Euglena in our experiment. Emerson ei al. 
found vitamin B,, to have from 8,000 to 20,000 times 
the activity of the two benzimidazoles on rate. 
Although the resulte with Euglena agree with those 
on rata, in that the æ- and B-ribezoles were more active 
than the two benzimidazoles, all the compounds were 
much leas effective than on the rat. 

Woolley’ found that 1,2-dimethyl-4,5-diamino- 
benzene increased the synthesis of vitamin B,, by 
Bacillus megatherium, whereas 1,2-dichloro-4,6-di- 
aminobenzene reduced ita ayntheeis and in sufficient 
amounta inhibited growth. He suggested that the 
former compound might be a precursor for vitamin B,, 
and the latter an antagonizer of the precursor. Dr. 
Woolley generously supplied us with some of each 
of the above compounds. At 0-5 mgm. per ml. in our 
liqud medium I, the dichloro compound had little 
or no effect on the growth of Euglena in the presence 
of 0.00002 pgm. of vitamin B;, per ml. Woolley 
found 0-1 per ml. under his conditions reduced 
growth of Bugieka by 50 per cent. In our experi- 
mente the dimethyl compound at 0:1 pgm. per ml. 
in the absence of vitamin B,, had no effect on the 
growth of Euglena. Since Euglena responds under 
our conditions to l pugm. of vitamin B,, per ml., 
the dimethyl compound had lees than 1/100,000 the 
effect of vitamin B,,. Woolley reported 1,2-dimethyl- 
4,5-diaminobenzene to be between 1/500,000 and 


` 1/ 1,000,000 as effective as vitamin B,, for Hugiena 


Through the courtesy of Dr. T. H. Jukes, & sample 
of ammonia oobalichrome was obtained. from Dr. V. 
Petrow (his 402). This compound is vitamin B, 
with ammonia substituted for cyanide. We were 
advised that the substance was unstable and could 
. not be heated for long periods in the light. We 
‘sterilized a solution of the compound by filtration 
and an aliquot by bringing it to a quick 
boil. With both methods the substance waa added 
to our liquid medium I after the latter had been 

and the cultures were incubated in the 
dark at 25°0. Both the filtered and pasteurized 
samples of the ammonia cobelichrome had about one- 
half the activity of vitamin B,,. According to Cooley 
et al’, ammonia cobalichrome has 2-5 times the 
activity of vitamin B, for Lactobacillus lactis, ‘1-65 
times its activity for KHecherichta colt and equal 
activity for the chick. 

Pfiffner e£ al.’ reported the isolation of an organiam 
from bovine rumen which under anaerobio conditions 
produced a mixture of cobalt-containing pigments 
belonging to the vitamin Bi, group. Two major 
constituents were obtained in crystalline form. They 
had the same order of activity on L. leichmannii and 
L. lacis Dorner as vitamin B,, but were inactive 
on chick growth and rat anti-hsmorrhagio kidney 
testa. Dr. Pfffner kmdly supplied us with samples of 
crystalline pseudovitamin B,,°, crystalline pseudo- 
vitamin Bı» and cyano-pigment CO. Pseudovitamin 
Bis is about as active on L. leichmannii and L. laotts 
as vi By; pseudovitamin B,, has about half 
the activity of By, on L. leichmannit, L. acidophilus ` 
and L. lactis Dorner, and At RE C haa only 
a trace of activity on L. laichmannit*. Pseudovitemin 
B, and peeudovitamin Bı» had the same order of 
activity on Euglena as vitamin B, The activity of 
cyano-pigment O was about half that of vitamin By. 


` 
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Dr. C. A. Elvehjem furnished us with & preparation 
of & substance containing cobalt!* which was isolated 
from rat fæces. The material waa aotive on L. 
loichmannit and the chick, but had little or no activity 
for the rat. In our hands this material had about 

‘twice the activity for E. gracilis aa reported for 
L. løichmannii. 

Although vitamin B,, has a high degree of speci- 
floity for Huglena graecis var. bacillaris, our resulta 
demonstrate that substances exist in Nature which 
have vitamin B,, activity for Huglena and little or 
none for animals. Assays for vitamin B,, made with 
Euglena are not sure indications of the presence of 
the vitamin. 

This investigation was supported in part by the 
Luoy Benjamin Rogers Fund and the Howard Bayne 
Research Fund of the New York Botanical Garden. 

WinLiAM J. ROBBINS 
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Department of Botany, 
Columbia University, 


and nid 
The New York Botanical Garden. 
May 6. 
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Nucleic Acids of Rickettslz 


Smith and Stoker! have noted that the deoxy- 
tibonucleic acid of Q-fever rickettaim (R. burnett) 
grown in embryonated eggs is closely similar in 
compomtion to that of chick embryos, the only 
significant difference being lack of 5-methyl cytosine 
from the former. To account for this similarity, they 
mention the possibility that riakettais may inoorpor- 
ate nucleic acid directly from their host. This hypo- 
thesis could be tested, they point out, by analysis of 
the same organism grown in a different host. 

We have recently analysed the deoxyribonucleic 
acid of another rickettaia from the same host. 
Deoxyribonucleic acid was isolated’ from epidemic 
typhus rickettais (R. prowaeeki) grown in chick yolk- 
wao endothelium, and the Het and pyrimidine 
bases estimated? after hydro in perchloric acid 
(70 per cent, l hr. at o V E E Daáca 
were equivalent to 96 per cent of the deoxyribo- 
nucleic acid phosphorus. No methyl cytosine could 
be detected. The ratios of the bases found (mean of 
two analyses), along with those reported for R. 
burnetii, are as follows : 


Moles per oent 
neti (ref. 29:5 0 22-5 0 

R. bur ref. 1 D A 
N ) 85 7 31:8 17:1 15:4 
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'* The deoxyribonucleic acid of R. prowarekt clearly from the anterior end of the midgut to form a pair , 
differs in composition from those of R. burnet and of lobed organs dorso-lateral to the front of the” 
of the host chick embryos. In the E. ooh-phage gizzard. Connexion with the midgut is retained 
system, the deoxyribonuoleio acids of host and virus through a pair of slender ducts, about 16 u in external 
differ markedly*, and it has been concluded from diameter, with walls-about 4j in thicknoss, passing 
tracer studies’ that host nucleio acid is utilized by on either gide of the gizzard. These organs are 
the parasite only in the form of breakdown producta. observable both in sections and in dissections. In 
It is likely that any host nucleic acid used in synthesis sections, the mycetocytes can be seen to be packed 
of rickettais would also be first extensively degraded. with minute, round organisms, none of which has 
A common pattern in the composition of deoxyribo- been observed in the ducts. 
nucleic acid, first pointed out by Chargaff’, has There is therefore strong morphological evidence 
apparently wide validity. The molar ratios (adenine): for concluding that the symbionts in the larva of 
(Gaerne) and (guanine): (cytosme (plus methyl * P. pectinicornis secrete a fluid which, by analogy 
cytosine when present) ) have nearly constant values with Stiodrepa and Lasioderma, should contain 
close to unity, whereas the ratio (adenine + thymine): vitamins of the B group which the larva requires 
(guanine + cytosine) is characteristic of the source but is unable to obtain in sufficient quantities from 
of the nucleic acid. The rickettaim are no exception: the dead, dry wood in which it normally lives. 


: : . When the larva pupates, the myoetomes retain 
dvd AT Te (^ t TP * C their identity but become a little reduced in size, 
R prowezeli 112 1-11 2-08 while the ducts contract and thicken until the 


If, for as yet ol ] I + Myoetomes are drawn baok into close contact with 
Ten Rd ye to thymine and : EE : the anterior end of the midgut. The myoetomes then 
are the rule in deoxyribonucleic acids, this would look little different from those in ABO. arvis OF boyeral 

tly i the probability of two distinct other species of Anobiids in which they appear as 
deoxyribonucleic acids having like composition by ahort diverticula from the midgut. 
chance. Thia may unt for the similarity of the This note is published by permission of the Depart- 
RL M and chiok-nucleic aoda; ment of Scientific and Industrial Research. 


G. R. Wyar E. A. Pan&iN* 
Laboratory of Insect Pathology, Forest nce Dvd DLE 
mu n d Aylesbury, Bucks. 
8. B. Conmy S April 29. 
Department of Pediatrics, Sut at the Pest Infestation Laboratory, London Road, Slough, 
Children's Spei Philadelphia, ' Buohnar, P., "Tler und Pfanre in Symbinwe" (Borntraeger Berin, 
e -1990). i 
Department of Physiological Chemistry, EGER DI EN noo ce ee 11, 405 (1928) 
d of Pennsylvania, i Blewett, ML, and Fraenkel, G., Proc. Roy. Soc, B, 183, 212 (1911). 
April 95. 
|J. D, 8 N LP, uw š 7 b 
an eggij, D^ ^d Stob, M G- P, Ant J. Eep. Pe, S 5. Occurrence of Malonic Acid in Plants 
en A E engl : P ed ane TH=# occurrence of malonioe acid has been reported 
Bmtth, J. D., and Wyatt, G. R., Blookem, J., 48, 144 (1951). in the leaves of lucerne! and in green wheat plants’. 
Weed, I. L., and Oohen, 8. B, J. Biol. Chem., 198, 196) This acid is well known as a competitive inhibitor of 
pue X, J. Biol Chem., 194, 95 (1962). succinic dehydrogenase, and has been used extensively 


in investigations of the tricarboxylio acid cycle. In 
consideration of this inhibiting effect of the acid, 
some further investigations have been made into its 
nei presence in planta. 

Symbiosis in Ptilinus pectinicornis L. The organio acids present in water extracts of plant 

Ir is well known from the work of Buchner!,: tissue have been identified and quantitatively estim- 
jreiteprecher?, and others that myoetomes occur at ated by paper partition chromatography. The acids 
he antenor end of the larval midgut of several were extracted from mature leaves by boiling about 
weoies of Anobiid beetles. The myoetooytes are 6 gm. in water with 1 ml. normal sulphuric acid. 
<stended with micro-organisms which are of obscure The tissue was then ground in & mortar and a clear 
ixonomy, but appear yeast-like, and of which the extract obtained by ocentrifugmg; this was con- 
ymbiotio role has been established by Koch’s* osntrated to 6 ml. before using on the chromatogram. 
<embnatration of their necessary presence in Sitodrepa The chromatograms were developed by & mothod 
antoea, if the larva is to grow normally. Blewett similar to that of Lugg and Overell?, as solvent 
md Fraenkel‘ have shown that the presence of the the water-poor phase of teri.-amyl alcohol (80 mi.) -- 
nnbionte in Sitodrepa larve can offset a dietary chloroform (80 ml.)— water (80 ml.)- formio acid 
-efloency of flve vitamins of the B group: the (30 ml). The acids were detected by spraying with 
rmbionte in Lasioderma serricorns oan apparently an aqueous solution of bromocresol green. The Rr 
4pply six of these vitamins to the larva. value of malonio acid (0-59) is identical with that of' 
The vitamins could become available to the larva  trioarballylio acid and very close to that of maleic 
ther by excretion from the organisms, or by acid (0-60). Malonio acid was distinguished from the 
gestion of organisms expelled from the mycetocytes others by the use of two different spraysa—ammoniacal 
mto the gut. The former view now gains port silver nitrate and ceric ammonium nitrate as sug- 
om the observation that, in the larva of Philinua gested by Buch e£ al.'. The organic acids separatod 
jotinicornis, the myoetomes have migrated forward satisfactorily in the presence of the other substances, 
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for- example, &mino-&oids and sugars in the plant 
"-iracte. An acid was only identifiable with this 
one RM HH ey oe 
ee es Op ee E 
pay ore 0-5 mgm./ml. of extract, that is, 
0-5 mgm./gm. fresh weight of tissue, were not 
identified in this type of extract. 
Mature leaves from twenty-seven species of 
Leguminos# were examimed. Citric and malic acids 
were in all of them in concentrations of 
1-0-4-0 mgm./gm. fresh weight. Malonic acid waa 
present in concentrations of 0:5-2:0 mgm./gm. fresh 


could not be identified in nine 
genera Lathyrus, Onobrichis, Be esa, Mimosa, 
Fiptonthus, Hedysarum, Cassia and ind Gleditachia. Other 
species examined included members of the Umbelli- 
fere, Rosaces, Hanuncul&oee, Chenopodiaces and 
Crassulaces. Of these only the Umbellifera showed 
An &ocumulation of malonic acid comparable to that 
in the 08: ; for example, the leaves of 
Anthrisous and Apium oontained more than 1-0 
mgm./gm. freah weight. As well as the accumulation 
of onic acid fotind frequently in these two families, 
it seems probable that it occurs in smaller concen- 
" trations elsewhere. For example, extracts of the 
leaves of Helianthus anuus L., purified and concen- 
trated by the use of ion-ex ræins, were found 
to contain ortrio and malic acids (1:0 mgm./gm. fresh. 
weight) and much smaller quantities malonic, 
lactic, succinic, aconitac and fumaric acids. 

Confirmation of the identifloation of malonic acid 
in the leaves of runner bean, Phaseolus cocotneus L., 
has been provided by isolation of the acid. A 
water extract of the leaves waa and oon- 
‘entrated on-ion-exchange resins. The acids were 
seperated by I paper chromatography, and citric, malic, 
malonic, lactic, sucemic, aconitic and fumaric acids 
were identified. A chromatogram was run with a 
complete band of extract along the ing line ; 
after-separation the band of paper cérresponding to 
malonic acid (calculated to contain 60 ) was 
excised and the acid extracted from it boiling 
water. Voted ee ee 
tion from ethyl acetate, 20 mgm. of crystals were 
obtained, m.p. 181-183? C. (m.p. malonio acid = 135° 
O.) ; , there was no depreesion of the mixed no 
point. The p-nitrobenryl ester of the plant ao 
melted at 88-5-85° C. (m.p. malonio acid ester = 86° 
C.) and there was no depression of the mixed melting 
point. 

Aane of this ena OF n DOM ae 
mgm./gm. fresh weight, citric acid = 0:7, malio acid 
= 1-1, malonio acid = 2-1 and sucoinio acid = 0-15. 
It is therefore necessary in investigations into the 
reactions of the tricarboxylic acid cycle m such 
tissues to take into consideration the presence of 
endogenous malonic acid. For example, the malonic 
acid forms a solution about 0:03 M in the expressed 
sap of runner bean stem, and it has been found that 
a solution as low as 0:02 M eei eR acid, Filer 
to pH 4-5 with caustic potash, inhibits by 50 per oent 
the oxygen uptake of of this tissue abit causes 
acoumulastion of succinic acid. Further investigations 
into the acid metaboliam of this tissue are being 
carried out and full details will be published later. 

I wish to thank Prof. T. A. Bennet-Clark for his 
advice and encouragement during the course of this 
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work and Mr. R. D. Mulley, of the Chemistry Depert- 
ment of King’s College, for preparation of the eater of 
malonic acid. ui 
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L. E. BHNTLHY 
Department of Botany, King's College, 
University of London. 
: Oot. 2. 
“sata W. . A, and Hartman, A. M., J. Amer. Ohem. Soc., 47, 2044 


M eee Meme J. Amer. Clem. Boc., 53, 1040 
"lagg g W. Ha and Overell, B. T., Awst. J. Sei. Res, À, 1, %8 


Pu M. ieee R, and Porter, W. L., Anal Chem., 


Variation in Leaf Form in Callitriche Intermedia 


Callitriche intermedia shows a well-marked varia- 
tion in ite leaf form, dependent on whether the crown 
of the plant is submerged or floating at the surface 
of the water. When the crown is submerged, linear 
leaves aré produced, up to 3 cm. in length and 1 mm. 
broad. the crown reaches the surface, ovate 
leaves are produced, about 1:5 om. long and 4 mm. 
broad at the widest point. A reversion to the linear 

of leat: is produced ME She crown. ds afterwards 


“In considering the mechanism involved in the 
change in leaf form, it is’ of interest to refer to the 
work of McCallum! on Proserpinaca palustris, where 
an essentially similar response of leaf form to 

from the water was studied. McCallum 
was able to induce the aerial type of leaf by growing 
the plants in a nutrient solution of & concentration 
which just failed to plaamolyse the tissues. No com- 
pensation for evaporation from the nutrient solutions 
was made. The suggestion was advanced that the 
withdrawal of water from the tissues by osmosis 
created an effect similar to the withdrawal of water 
by transpiration on exposure to the air. Burns’, ir 
a criticiam of MoCallum’s work, stated that the SES 
type of leaf was produced in the spring and wa 
formed even on - shoots at that season 
Burns suggested that light was the determining facto) 
in the production of the aerial leaf form. 

I have applied a modifloation of MoCallum^ 
methods to Callüriche intermedia. — Lineer-le&vex 
shoots were submerged in sea water diluted to 80 pe 


‘cent of its original concentration (80 per cent Bes 


water just fails to plasmdlyse tissues of the linea 
leaves). In seventeen days (July) small, ovate leave 
were visible at the crowns. These ovate leaves wer 
pee by transitional forme, the intermediat 
eaves having & more or leas ovate proximal part an» 
a linear distal part. The concentration of the dilutes 
sea water was now about 37 per cent. Ovate-leavee 
shoots grown under the same conditions remaine 
ovate-leaved. ^ Linear-leaved shoots i 
tap-water remained linear-leaved, while ovate- 
shoots submerged in tap-water produced linear eid 
The ovate leaves which are produced by immersio 
in diluted sea water have the general form of th 
normal ovate leaves but do not attain a lerigth « 
more than 8 mm. The induced leaves resemb 
normal ovate leaves in the possession of numero» 
stomates and of isodiametric epidermal cells. Norms 
linear leaves have few or no stomates, and tb 
epidermal cells are elongated in the direction of tk 
aped of the leaf. The induced ovate leaves, howeve 
have a single vein aa in the linear leaf, whereas tl 
normal -oyate; leaf hae -three yen: An interestir 
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feature of the shoots bearing induced ovate leaves is 
the development of axillary buds (with ovate leayos) 
associated with the absence of elongation of the shoot 
after immersion in the diluted sea water. 

These tesulta are being considered in relation to a 
general study of heterophylly in Calittriohe tniermedia. 


HznBHRT JONES 
Department of Botany, 
University College of Wales, ` 
Aberystwyth. July 22. : 
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'MoQallum, W. B., Bot. Gas, 84, 93 (1002). 
' Burns, G. P, Ama, Bot, 18, 570 (1904). 


Lowered Liver Vitamin A Reserves in 
Avian Coccidiosis 


‘DURING the course of a routine series of determina- 
tions of vitamin A reserves of poultry in health and 
disease it became evident that, m the case of fowls 
affected with coccidiosis, these reserves were almost 
invariably of a low order. 

The range in & series of thirty-nine affected birds 
submitted for diagnosis from farms in different parte 
of England was 0-120 rv. vitamin ids with & 
mean value of 6-9 r.v./gm. 

The birds in question were of 
systems of husbandry were practised. The Oeste 
meluded both the cæcal type (Eimeria tenslia) and 
the intestinal type (Himeria necatrix) of coccidiosis. 

Observations were therefore extended to & series 
of ten Barred Rock and Brown Leghorn x Barred 
Rock fowls which were suffering fram a natural 
infection of intestinal coccidiosis, and which were 
From & flock maintained at the Poultry Research 
Station of the Animal Health Trust, where they had 
been reared on range in fold units. The ages of the 
Jirda varied from 8 to 24 weeks, but im all cases 
bove. bene Ras OILS Mb De Lone di 


pp bang 233 1.U./gm. with the mean of 
" irs food provided was a nutritionally 
«alanced ration and was known to contain 2,100 pgm. 
warotene = 3,500 1.0. vitamin A/Ib. in the form of 
Mried graas meal. The livers of ten unaffected birds 
irom the game flock were examined and found to have 
uormal reserves within the of 200-420 r.v./gm., 
with a mean value of 202 1.0./gm. . 

These findings would appear to be of special interest 
^ view of the fact that the intestine is now recognized 
s the seat of conversion of carotene to vitamin A, in 
hicks as well as mammals’. It is suggested that 
avasion of the intestinal wall by the coccidia may 
ave resulted in impaired conversion of carotene to 
itamin A. Moreover, it has been shown that the 
Tovision of adequate amounts of cod liver oil 
ooeler&tes recovery from coccidiosis’, and this may 
+e duo to its vitamin A content. 

These studies are now being extended to birds 
rtificially infected with E$meria necairia and re- 
-eiving vitamin A either as the vitamin A aloohol or 
-8 carotene. 

I am grateful to Dr. Horton-Bmith for his ooll&b- 
ration. 

Aran W. DaviEs 
Poultry Research Station, 
Animal Health Trust, 

Toughton, Huntingdon. Oct. 7. 

B. E, and Thompson, B. Y., Brit. J. Nutri 
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Spread of Pigment in Sheep Skin 


Autografts S 


SEVERAL theories have been advanced to explain 
the spreading of P ar E rs ERE 
akin during post-natal lifet. Billi and Medawar* 
found support for their theory of ‘infective’ cellular 
transformation from skin grafting iments with 
guines pigs. It is well known that if black akin from 
ee acl poles peepee parti 
the same melanin pigment appears in the 
white akin surrounding the graft, though not in the 
hairs. A similar phenomenon was recently observed 
with grafta of sabile skin*. The of pigment 
to surrounding hairs instead of to epidermis has been 
reported in ho to new-born mioe* and in 
autografts to new-born black hooded rata’; but, so 
far as we are aware, it has not been observed in the 
healthy skin of more mature mioe or rata, nor in any 
species other than the above. 

In the black skin of sheep, pigmented dendritic 
cella are present in the hair matrix of hair follicles 
and in varying concentrations in the root sheaths 
and the besal layer of the epidermis. Boyd* showed 
that dihydroxyphenylalanine-positive but  unpig- 
mented dendritic cella were present in the same 
locations in the white akin of spotted and recessive 
white breeds. The distribution of dendritic cells waa 
the same m spotted guinea pigs’, although in the 
latter the dendritio cells were negative 
to dihydroxyphenylalanine. 

In the course of skin autografting ta on 
sheep, with techniques ‘similar to those used by 
Billingham and Medawar’ for rodente, fitted thin 
Thiersch grafts were made from & black akin patch 
on the thigh to the white skin of the thorax of & 
two-months old merino lamb. The grafts ‘took’ and 
the grafted skin produced a normal crop of wool 
fibres. The black pigmentation of epidermis and hairs 
persisted in the grafted akin. ut fifteen days 
after the operation, pigment waa observed 
into the surrounding white recipient skin. At first 
the pigment was confined to the epidermis of tho 
recipient akin, but after twenty-five days it was noted 
in & few wool fibres, and at forty days very many 
of the fibres on this marginal area were black. Further 
tests are required to determine whether the black 
fibres were derived solely from follicles which de- 
veloped after pigment had spread to the epiderme. 
The pea ce ots ag photograph shows the shaved 

Fieri Bie the operation, with three 
eet as ee et ee ee 
of recipient skin. In another experiment, grafting 
of skin from & black patch on the neck to the whito 
akin of the thorax of an 8-months old ewe caused 
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spread of pigment into the recipient epidermis, but 
- there waa little or no pigmentetion of reorpient hairs. 
These observations were confirmed by the -histo- 


logical study of skin samples taken at frequent. 


intervals. In normally black akin, pigmented dendritic 
cella were found in the basal layer of the epidermis 
and in the outer root-aheath and hair matrix, and 
melanin granules were found in some epidermal cells 
and in the cortex of most hairs. This distribution of 
pigment persisted in black skin after 1t was grafted 
to & white area, and, after twenty to thirty days, 
pigmented dendritic cells appeared for the first time 
in the adjacent recipiant area, first in the basal layer 
of the epidermis and later in a few follicles, in the 
hair matrix or the outer root sheath. 5 

The behaviour of black-on-white skin autografts 
in the gheep was very similar to that in adult guinee 
pigs! and cattle’. In both guinea pigs and sheep, 
3 pe dendritic cells a in the surrounding 

ost epidermis ; in both, thi might be due to the 
transformation of the white dendritic cells already 
present. Pigmentation of follicles and hairs m the 
host akin occurred to some extent in the sheep but 
not in the gumee pig or the cow. In all three species 
the spread of pigment began twenty to thirty days 
after the grafting operation and the rate was about 
1 mm. per week for several weeks. 

The aheep thus appears to be a useful subject for 
the study of the nature of pigment spreading. Further 
experiments are in progress and will be reported in 
detail elsewhere. 

Margaret H. HARDY 
A. B. FRASER . \ 
B. F. SHORT 
- Commonwealth Scientific and 
Industrial Research ization, 
Division of Animal Health and Production, 
Sydney, 
and C.8.T.R.O. Section of Animal Genetics, 
Universtty of Sydney. April 2. 
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A Lipoprotein Precursor of Sclerotiri In 
the Cockroach Cuticle 


REomsT work has shown that quinone tanning of 
protein structures ig indeed of widespread occurrence 
in the invertebrates, 'as was suggested by Dennell’. 
The various tanned structures agree in showing & 
high degree of chemical stability, but the origin of the 
quinone nsible for tanning has been claimed to 
differ in different cases". On one hand, in the cock- 
roach ootheca? and in the blowfly puparium*, the 
quinone has been shown to arise from the enzymatic 
oxidation of an alcohol-soluble dihydroxyphenol. In 
certain structures of Mytilus and in the egg cases of 
Fasciola’, on the other hand, it has been suggested 
that the precursor of the quinone is an alcohol- 
insoluble amino-acid or protein in which tanning may 
have evolved through the oxidation of the olio 
hydroxyl groupe of tyrosine without remo of the 
side-chains. A protein, ‘prosclerotin’, rich in phenolic 
groups haa likewise bean described in the cuticle of 
Myriapods', and it has bean suggested that this may 
constitute a similar self-tanning substance. 
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In the present work, the process of hardening c 
the ‘cockroach cuticle has been critically followe 
histochemically and by microchemical analysis, an 
two conclusions of importance First, tk 
precursor of solerotin, the imp i i 
the exocutiole, has been clearly shown to be a li 
ie a eed or N 
worth’ as constituting the cutioulin of the epicuticl 
Secondly, the quinone responsible for the tannin 
of this precursor is derived from the oxidation of 
dihydroxyphenol in the presence of a polyphen: 
oxidase at the surface of the cuticle. Hitherto, it he 
not been unequivocally shown that the hardenir 
of the exoskeleton of a typical insect takes place i 
the same manner as in the special cases of the oocl 
roach ootheca’ and the blowfly puperium^*. 

Sections of the fully hardened cuticle show tht 
tanning involves only the outer zone of the soft pr 
exuvial endocuticle of the solerites, whereas the re 
of the cuticle, as well as the whole of the arthrodi 
membranes, remains untanned. During preperatic 
for hardening, a lipoid passes into the presumpti: 
axocuticle, and is shortly followed by e protein ric 
in phenolic groups which comes to oocupy the sarr 
region as the lipoid. The lipoid, shown by tł 
Liebermann-Burchardt test to be a sterol, 

& yellow coloration to the cuticle. The protein hos 
many of the properties of the ‘prosclerotin’ of Blowen 
except that it is restricted to the regions later 
be tanned, whereas ‘prosclerotin’ is reported to | 
present throughout the thickness of the solerite. | 
the two constituents, lipoid and protein, only t 
latter reduces ammoniacal silver nitrate, and tl 
only to a slight extent. It is likely that the stabili 
shown by the exocuticle at this stage is due to t 
presenoe of the lipoid constituent. Just before t 
onset of darkening the lipoid loses ita colour & 
ability to stain, possibly aa & result of polymerisatic 
A wave of quinone tanning demonstrable by & pr 
nounced intensification of the argentaffin reaoti 
then passes from the epicutiole inwards and sto 
sharply at the inner boundary of the lipoprote 
complex. 

That the inward of darkening is truly d 
to the passage into cuticle of a dihydroxypher 
and its subsequent oxidation to an o-quinone, & 
is not the result of the presence of & self-tanni 

in, is indicated by the resulta of micro-analya 
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which show clearly the presence of dihydroxyphen 


in the cuticle during the later stages of the proce 
Further than this, the blood at all stages of hardeni 
darkens on exposure to air, indicating the presen 
in it of tyrosine and tyroainase, and in the later stag 
there is evidence of the presence of a free 
Finally, the epicutiole of the soleritee, but not of t 
arthrodial membranes, contains a polyphenol oxide 
readily demonstrable by the ‘Nadi’ reagent. Thi 
observations are in fundamental agreement with th 
of Dennell* on Sarcophaga. 

It appears, then, that the substance tanned i 
i rotein en ire and not the structural prot 
of the procuticle, nor a simple protein passed 
Pe aaa g’. i ta on the &i 

ial tanning of cuticles before the onset of 1 
natural process indicate that not only does 1 
quinone combine with the lipoprotem complex 
in natural hardening, but also with the sterol alc 
at an earlier stage. It is suggested that it 
such & Mg Meus complex, the precursor 
sclerotin, that been designated prosolerotin 
Blower". 
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A lipoprotein complex may be of oommon 
occurrence in naturally tanned structures. In 
both the cockroach ootheca and in the blowfly 
puparium, I have clearly demonstrated & lipoid to 
be present throughout the whole thickness of the 
tanned regions. Furthermore, lipoide have been 
reported in the exocuticle of Myriapods’. It will be 
of interest to learn whether lrpoids are assomated 
with proteins in other tanned structures. 

A full acoount of this and other aspeota of the 
present work will be given elsewhere. My thanks are 
due to Prof. R. Dennell for his interest and criticism. 

; B. R. A. MALEK 
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Packed Red-Cell Volume in the Tropics 


Ir was found that when men stayed in air- 
conditioned rooms at about 30? C. for a few days 
their packed red-cell volume fell*!, A rise in this 
value was likewise found in conditions of low environ- 
mental temperature’. More prolonged exposure to 
conditions of high environmental temperature caused 
by change of season was also associated with & fall 
in the packed redel volume*. No satisfactory 
information about the physiological affect on the 
packed red-cell volume of people living for several 
months or years in & warm climate could be found 
in the available literature. The resulta of an investiga- 
tion made in Singapore may, therefore, be of interest. 

The subjects were healthy, well-nourished men and 
women of different races (see table) who had lived 
in the tropics for at least six months, and they were 
all between twenty and forty years old. Samples of 
venous blood were collected with minimal stasis, and 
an ammonium and potassium oxalate mixture used as 
an &nti-oo&gulant'. Estimations of the packed red- 
sell volume were made by means of Wintrobe 
næmstoarit tubes! which were centrifuged for 1 hr. 
xt 3,000 r.p.m. 


PACKED RED-CALL VOLUME OF NORMAL MAX AND WOXDN LIYING 














IN BIKGAPORE 
| 
Ractal group No, Mean 8.D. B.E. of 
(par oent) t mean 
Men 
Chinese 73 47-00 6-618 0:7022 
Indlans and 
All males 252 47°35 4 508 0-2838 
T Seno 57 40-56 6-000 0 -8025 
Astans 21 41-48 9-824 2-1440 
AII females 78 40 80 5-420 0-061406 











The mean packed red-cell volume of 252 men was 
-7-85 per cent, and that of 78 women 40-80 per cent. 
Details are given in the table. The differences between 
he mean value for each racial group were not 
tatistically signifloant by the ; test’. 
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The present findings are slightly higher than those 
found in temperate climates’. The results of thise 
investigation suggest that living in & warm environ- 
ment for several months or is not associated 
with & fall in the packed -oell volume. The fall 
in this value found in men during shorter conditions 
of exposure to heat! appears to have been a tem- 
porary change. Recovery of the packed red-cell 
volume might provide objective evidence of oom- 
plete acclimatization. 

G. R. WapswonTH 

Department of Physiology, 

University of Malaya, 
Bingapore 3. 
May 12. 
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Reversal of the Heart-beat in Tunicates 


Tr mechanism controlling the periodic reversal of 
the heart-beat in tunicates is still in dispute. Internal 
control has been thought to exist, and to be due 
either to local nerve centres', or to physiologically 
differentiated areas of cardiac muscle’, at each end 
of the heart. Evidence from the action of drugs has 
been conflioting?. Hunter! found e ring of oells around 
each end of the heart which he thought to be norve 
cells, and Alexandrowior* described nerve fibres but 
was uncertain whether ganglion cells exist. 

I have found rings of fusiform cells in the heart of 
Ciona intestinalis (L) which seam to correspond to 
those deacribed by Hunter’, but they are connootive 
tissue cells and not nerve cells, being the ends of 
sheets of connective tissue that line the large blood 
veels at their cardiac junction. Von Skramlik® 
found evidence for the existence at each end of the 
heart of a small area of cardiac muscle which initiates 
the beats; alternating dominance of one area over 
the other would produce periodic reversal. Lahille! 
believed that certain perte of the peripheral system 
are unable to accept blood as quickly as the hoart 
supplies it, and that the resulting baak-preesure that 
is built up eventually stops the heart. When the 
heart starts to beet again, it does so in the opposite 
direction. Haywood and Moon" have revived 
Lahille’s theory and from it have formulated an 
equation relating the time of beating in one direction 
with the number of beata. In support of the theory 
they produced experimental resulta which satisfled 
the equation, and also they failed to observe reversal 
of isolated hearta, a phenomenon recorded by von 
Skramlik’. ~ 

Periodic reversal of isolated hearta, if it could be 
shown to occur, would be strong evidence against 
the back—preesure theory, since no such pressure can 
be built up in & heart not connected with ita closed 
system of vessels. The heart was therefore removed 
from & number of specimens of Ciona and observed 
continuously for 6-12 hr. It was found that, in moet 
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oases, the newly isolated heart continued to beat in 
“ene direction during the first fow hours, but eventually 
reversal started, at first at long intefvals but with 
increasing frequency. The duration, in minutes, of 
alternate phases in two typical isolated hearts is 
given, both series being taken about eight hours after 
isolation. The figures in italic type are for the 
abvisceral phase, and those in roman type for the 
advisceral phase. 

SOSLARLE HBS 3 148 dj 24S HS 
14661885163 145 104 4 12 I$ 14 12} 164 12 8 
4i 10i 7 l 
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Bpeceunen 1. 
Bpectmen ?. 


In some of the preparations the wall of the heart 
was cui to ensure that the preesuree of liquid 
inside and outside were equal; in others the ends 
sealed themselves so that & constant pressure waa 
maintained within the heart. In each kind of pre- 
paration periodic reversals were made. 

The sequence of events during reversal of a weak 
and slowly beating isolated heart also shows that it 
is not back-presesure which stops the heart. There 
-is a distinct pause between bests, and very little 
movement of liquid is produced. Nevertheless, such 
hearts still revemé and it Gg he sed that) ieee 
diately before reversal, the hitherto quiescent end 
starts to beat in opposition to the dominant end, 
but only takes over control from the latter whan, 
owing to its increasing rate of beat, it initiates a 
beat before the hitherto dominant end. 

I conclude from these i that the hack- 
preasure theory is untenable, and that there existe ' 
some internBl controlling mechaniam of the kind 
described by von Skramlik*". Periodic pressure changes 
may, of course, influence the behaviour of the heart 
m the intact animal, and may have some effect on 
the periodicity of reversal; but any such effect is 
superimposed on the pettern of reversal inherent in 
the heart. 

R. H. MILAR 

Marineo Biological Station, 

Millport. 
April 80. 
! Hunter, G. W., Amat, Anr., 81 (1062). 
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4 Alexandrowka, J. B., S. allg. Physiol, 14 (1913). 
* Lahe, F., “Contributions à l'étude anatom»que et taxonomique 
des ‘Tunicters” (Toulouse, 1890). 
* Hayv 00d, C. A., and Moon, H. P., J. Bap. Dwl., 87 (1960). 


Level of National Intelligence 


Tar results of the Scottish Mental Survey" 
presented & paradox which has been diffloult to 
resolve. These resulta showed & small rige in mean 
intelligence test score in the eleven-year-old popula- 
tion over & period of fifteen years; but they also 
established the existence of a negative. correlation 
between intelligence test score and family sire—& 
tendency for intelligent children to be found in amall 
familicos—which implies the danger of & ble 
decline in national intelligence, in so far as intelligence 
is inherited. Though the existence of this negative 
correlation has now been established, ita cause is the 
subject of considerable controversy, and predictions 
of the future level of national intelligence depend on 
how far it can be attributed to a limiting hb epi 
by intelligent ta or to the depreemve effect o 
Kos esten on the teet scores of children 
from large families. 
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The former cause is suggested by the resulte of 
previous investigations in which attem to hold 
constant such factors as parental occupation or over- 
crowding in the home have failed to dispel the 
negative correlation; but such methods are not 
adequate if the actual size of family is itself an 
environmental factor—if the lack of adult contact 
and consequent retardation in verbel development 
suffered by a child from a large family depreas the 
environmental component of his test score. Such a 
hypothesis has been shown to be tenable in & survey 
I have carried out of some 7,600 Aberdeen children ; 
it is consistent with findings in other flelds, fo: 
example, in the comparison of children 
and only children, in studies of bilinguals, deal 
children and twins; and model populations can be 
constructed to show how, on such a hypothesis, the 
paradox of the Mental Survey results may be resolved. 
the observed rise being due to improved oondrtiom 
or to & greater proportion of small families. . 

While the practice of previous investigators has 
been to apply one intelligence test to as large t 
group of children as possible, the method I followec 
In the Aberdeen survey was to apply several teste 
with different verbal loadings to same children. 
In two groupe each of some 2,600 children, aged eleven 
the partial correlation between size of family anc 
soore in & test of English attainment (with intelligence 
teat score held constant) was negative (about — 0-1; 
and significant in both groupe at the 0:05 level. Iz 
a random sample of two hundred ohildren agec 
eleven, the correlation between size of family anc 
Boore in the non-verbal Matrices Test was — 0-20 
while fhe correlation between sire of family anc 
score in & verbal Moray House Test was — 0-30, thi 
difference being significant at the 0-05 level. 

These resulta support the hypothesis that thi 
environment of the large family constitutes a handicay 
to verbal development, and t this verbal retarda 
tion affects general mental development. If this wer 
g0, one would expect the negative correlation betwee 
intelligence test score and size of family to be mor 
marked at later ages when the oumulative effect o 
environment begins to show itself ; and this prediotjo! 
waa confirmed with testa applhed at different ager 
The correlation between intelligence test score anı 
gize of family in an age-group of 1,236 children age 
seven was — 0-20; in a similar age-group of 1,27 
children aged mne it was — 0-29; and in four suc. 


age-groupe totalling. tec children eleven i 
was — 0-83. The difference between correlatia 
at age seven and at age eleven was significant & 


the 0-01 level, and was not attributable merely t 
incomplete families. In a group of 178 children wh 
were tested at ages seven, nine and eleven, con 
firmatory resulta were obtained, though the differeno 
between the correlations in this group was no 
significant because of the amall numbers. . 

The resulta suggest that part of (but not all) th 
negative correlation of size of family and intelliganc 
test soore, such as was found in the Mental Surve 
among children aged eleven, may be attributed t 
the environmental influenoe of the size of family o 
verbal ability and through it on general ment 
development. Fuller details of the results and the 
analysis will be published elsewhere. . 

Josx D. NISBET 

Department of Education, 

University of Aberdean. A 
May 24. i 
1'"The Trend of Boottish Intelligence” (London, 1949). 
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PRESERVATION OF GEOLOGICAL 
SITES l 


BILSTON GLEN 


HE geologist is concerned fundamentally with 

> observation, that is, with the systematic 
recording of phenomena as they present themselves 
to him”; so commented Dr. J. E. Richey in his 
presidential address to Seotion O (Geology) of the 
British Association at the recent Belfasb meeting 
(The Advancement of Soienos, 9, No. 34, 122; Sep- 
tember 1952). For this reason the geologist must 
continually be returning for study to the rock 
exposures that provide him with the material for his 
‘patterns of evidence’. The importance of preserving, 
so far as possible, geological sites of outstanding 
scientific and educational value was recognized by 
the Council of the éighteanth seasion of the Inter- 
national Geological Congress, by a unanimous 
recommendation, endorsed by the General Assembly 
of the Congress on August 30, 1948, to the govern- 
ments of all countries represented at the Congress, 
to take legislative action, if they had not already 
done so, to safeguard such sites and to eecuro reason- 
able access to them’. 

The geological record has often been compared 
with an obecure and mutilated document, from the 
surviving remnants of which the geologist must piece 
together, as beet he may, the history of the earth. 
Here and there natural sections yield exceptionally 
clear narratives of episodes in that history, and it is 
such” sections that it is especially important to 
preserve as standards of comparison with more 


, fragmentary recorda. 


Such a standard section has been provided by the 
Bilston Burn where, about five miles south-south- 


' east of the centre of Edinburgh, but less than a mile 


from the city boundary, it croases the upturned 
strata on the western flank of the Midlothian syn- 
cline. Rising east of the Pentland Hulls, the Bilston 
Burn pagees under the Edmburgh to Peebles road 
at Bilston and enters a ravine which, about a mile 
farther east, attains a depth of about 150 ft. This 
ravine has come to be called the Buston Glen; but 
the old name for it is Dryden, and this ia the name 
by which it was known to Sir Walter Scott, who for 
& few years lived at Lasswade, in the same perish. 
Hugh Miller described it thus: ‘There is not a 
prettier dell in the south of Scotland than that of 
Dryden. . . . Dryden is a winding valley overhung 
by precipitous banks and stately wood, that opens 
into the wider valley of the Esk, and exposes, in ita 
course, & series of strata singularly interesting to the 
geologist” ; and, again: “I have already referred to 
the Marine Limestones of Dryden,—one of the best 
sections of the formation as developed in Scotland 
which I have anywhere seen’. 

Dryden, or Bilston Glen, still retams much of its 
charm, and smoe Hugh Miller’s time it has been 


` frequently resorted to by geologists wishing to study 


the Scottiah development of the Carboniferous rocks, 
not only from the Edinburgh district but also from 
all parts of Great Britain and from foreign countries. 
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Indeed, a geological excursion to the Edinburgh 
“district can scarcely be considered complete without 
a visit to the Bilston Buro. Ita easy acoessibility 
and proximity to Edinburgh have made it especially 
valuable for demonstration to university students. 
The range of Carboniferous strata exposed in the 
glen is unrivalled by any other inland section in 
Scotland and by few elsewhere in Great Britain. 
This is due to the prevailing high easterly dip, which 
averages more than 45°, the Bilston Burn crossing 
the outcrops nearly at right angles to the strike. 
Thus, in the stretch of about a mule and a quarter 
east of the Edinburgh-Peebles road, the strata 
traversed by the Bilston Burn range from the top of 
the Caleiferous Sandstone Series, through the Lower 
Limestone, Limestone Coal and Upper Limestone 
Groups, into the Millstone Grit (Roslin Sandstone), 
comprising & thickness of nearly 3,400 ft. of beds. 
Though more spectacular, not even the famous 
section of the Avon Gorge at Bristol reveals so great 
a thickness, or a much greater stratigraphical range, 
of Carboniferous atrate. 

Exposures in the Bilston Glen are not continuous ; 
but they are sufficiently numerous for a tolerably 
complete record to have been compiled over the 
years during which the section has been studied—a 
record, however, which is even now being amended 
and added to. Many foesihferous bends have been 
located and collected from, and among the moat 
interæting are those in the lower pert of the Mill- 
stone Grit, the fossils of which closely resemble forms 
found in the Coal Measures of Nebraska and Imois, 
from which circumstance the assemblage has been 
called the ‘Nebraskan Fauna’?. The known fossil 
horizons in the Bilston Glen molude nearly all those 
named bends which serve as index beds in the 


Scottish Lower Carboniferous sequence; but the- 


presence of some of these bands has only quite 
recently been established. A natural section such as 
this, with an active stream and unstable banks, must 
change somewhat from decade to decade ; hence, 80 
long as the glen remains accessible, there will always 
be the possibility of new discoveries. 

The Bilston Glen, then, provides a type section 
with which to compare the variations of the Lower 
Carboniferous sequence elsewhere in Scotland. This 
is not only important from the purely soientiflo point 
of view, but is also of great practical value for the 
mining industry, for the comparison can be made 
with sections in mine-roads and with the cores of 
exploratory borings. The utility of such & type 
section in the training of students who may later 
apply their etratigrapbical knowledge to the solution 
of mining problems should require no emphasis. 

Nevertheless, more than half of this type section 
is threatened’ with obliteration. A new oolliery, 
named (perhaps with unconscious irony) “Bilston 
Glen Colliery’’, is being sunk on the north side of the 
Bilston Glen to work the large reserves of coal in the 
Limestone Coal Group of the district, and it has been 
planned to dispose of the spoil by filling up the 
adjacent Glen. Since, in the late summer of 1950, 
this project became generally known, protests against 
the spoliation of the Bilston Glen have been registered 
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by scientific bodies, including the Geological Societiee 
of Edinburgh, Glasgow and London and the Britist 
Association for the Advancement of Science. Mindful 
no doubt, of the threatened loss of a feature o 
natural beauty in an area already losing ita rura 
character, the Association for the Preservation o 
Rural Scotland supported the protest made by the 
Edinburgh Geological Bociety. Further, the Nature 
Conservancy took up the cause of the Bilston Gler 
in an endeavour to secure its conservation as t 
Nature reserve. 

So far, however, these efforts seem to have resultex 
in no more than a temporary and partial reprieve 
By` a decision of the Minister of State for Scotland 
made in March of this year, the National Coal Boar 
has been given permission to use part of the Glen fo 
the dumping of colliery refuse during the next ten o 
fifteen years. At the end of this period the possibilit; 
of transferring dumping to another site is to be con 
sidered; but, if this is found to be impracticable 
the Coal Board is to be allowed to use an adjacen 
part of the Glen, farther down stream, and will b: 
asked to consider whether a third portion, west o 
that to be used first, could also be filled in with spoil 
If it is not thought practicable to use another site fo 
dumping now, it is, perhaps, scarcely likely that i 
will seem more practicable ten or fifteen years hence 
when the Coal Board has already been using part o 
the Bilston Glen for that period. The Minister’, 
decision thus seems virtually to condemn a larg 
portion of the Glen to destruction. This molude 
what is, perhaps, the moet valuable part of th 
geological section, comprising more than 2,000 ft. c 
strata and including the whole of the Lower Lime 
stone and Limestone-Coal ("Edge Cool") Groups. 

All this pert of the Bilston Glen would scarcel; 
accommodate as much as half the total amount c 
spoil that it is estimated will be produced during tb 
hundred years life of Bilston Glen Colliery. Soone 
or later, then, some other means of disposing of th 
refuse must be devised. Is it too much to hope tha 
even now, more far-sighted counsels may prevail 
and that the picturesque Dryden, with its class 
geological section, may be spared for posterity ? 


1 International G Report of the Elghtoenth Sesto 
Great Britain, 1 ; 1, General Proceedings, 1050; p. 18 

ms d OE Sh A rs impe m 

Edinburgh, 1870). d ' 

* Hind, W., “Tho Lamellibranch and Gastropod Fauna in the A0 
stone (int of Beotland"", Trens. Hoy. Soe. Edin , 46, 332 (190! 
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HORSES 
Horses 


The Story of the Horse Family in the Modern Wor 
and through Sixty Million Years of History. I 
George Gaylord Simpson. Pp. xxiv+ 247+ 32 plat 
(New York and London: Oxford University Pret 
1951.) 40s. net. 


O much of human history has been determined * 

the existence of domesticated horses that the 
animals have gained & unique place in folk-lore am 
in the affections of many men. The horse w 
apparently domesticated early (probably many time 
in the ares of distribution of wild horses from Euro, 
to China, and it is probable that selective breedi 
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has long been practised to produce horses fit not only 
for ordinary life, but also for war. Arabs and Genghis 
Khan s ‘Golden Horde’ owed their conquests to well- 


designed cavalry tactics, and these were dependent, 


on speed and toughness. 

Of such specialized breeds the most distinguished 
18 the Arabian. Long inbred in the desert, with 
pedigrees carefully kept, the Arab horse paysa ita 
essential part in the development of the rough- 
bred; &nd the Thoroughbred horse has oontributed 
to light horses all over the world. 

G. G. Simpeon gives in this book a very condensed 
but admirable account of the domestic horses, 
especially of Britain and the United States. He then 
passes on to consider the colour of-horses, especially 
m American use where there are n&mee— Pinto, 
Appaloosa and Palomino—which are strange to an 
Englishman. A Palomino is & horse with a silver 
mane and tail and a golden body, ite body shape 
being undefined; none the lese, Dr. Simpson pointe 
out that two independent associations, of the nature 
of breed societies, exist in the United States. It seems 
very doubtful if the Palomino colour can exist in & 
homozygous form; it is normally heterozygous and 
cannot breed true. Simpson gives a very aimple and 
clear account of the tica of the condition as 
determined by W. E. ; 

From here the book goes on to deeoribe the history 
of the horse in geological time. The first attempt to 
do so waa in 1872 when T. H. Huxley brought 
together Palmotherium, Anchttherium, Hipparion and. 
Equus as animals which, put in the order of age, 
formed & graded series in the structure of their teeth 
and feet; and he suggested that this might be & real 
example of the evolution of an animal. A year later 
Kovalevaky, after a much more detailed study, 
agreed with Huxley and in 1876 oarried the matter 
still further, still using European materials. In fact, 
none of these animals is in the direct line of the 
horse; they are aberrant lateral twigs, which never- 
theleas conform in many characters to true horse 
ancestors of the same, or often a slightly earlier, 
stage. Actually, m 1874, O. C. Marsh, of Yale 
University, claimed to have & series of fossils which 
lay ın, the direct line of descent and supplied every 
important form. In 1876 Marah demonstrated these 
materials to Huxley, who immediately accepted his 
conclusions. 

* Binoe then, immense collections of fossil horses and 
horse ancestors have come from all the continents 
except Australia, and nearly all vertebrate palm- 
ontologiste have published something about them. 
Under the influence of H. F. Osborn, the American 
Museum of Natural History became the great centre 
of work on these animals, and for many years W. D. 
Matthew’s little guide to the Museum collection has 
been the best account of the whole story. This 
booklet, now out of print, is obsolete, and in the 
present very readable volume Dr. Simpson gives a 
most admirable account of the whole history—not of 
woourse m detail, for that would mean many thousands 
=of pages of text and of figures, but in outline. He 
=considers not only the actual structural changes, but 
also the functional effect of these changes in increasing 
Bthe weight which can be supported by the food which 
gan be ground up by the dentition, and the signifloance 
3f the structural changes in the feet. 

The book 1s thus authoritative, wide-ranging and 
asy to read, and ıt should be read by everyone who is 

»nteregted in evolution and the mechanism by which 
t has been brought about. D. M. 8. Warsow 
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PROGRESS IN NUCLEAR SCIENCE 


Annual Review of Nuclear Science - 
Vol 4. Pp. x+645..  (Stenford, Calif. : Annual 
Reviews, Inc.; London: H. K. Lewis and Oo., Ltd., 
1952.) 6 dollars. 


index of the increase in the rate of acoumu- 
lation of scientific information is the post-war 
efflorescence of reviews and surveys. In physics 
alone, for example, there have appeared ‘Progress 1n 
Metal Physics’, “Progress in Biophysics”, “Progress 
in Coamic Ray Physics", and so on. Annual Reviews, 
Inc., of Stanford, California, have for some time 
published ‘Annual Reviews of Biochemistry" ; now 
& new series commences, the “Annual Review of 
Nuclear Science’. 

The objective of the editors 1s the preparation of & 
series of annual review volumes oo the most 
important devel enta in the fleld of nuclear gcicnce 
each year. For the first year (1950), they have cer- 
tainly cast their net wide. Thus, while about half 
the book is devoted to physical topics, the other half 
includes the separation of stable isotopes; metal- 
lurgy; actinide elements, and analytical nuclear 
chemistry ; radioisotopes in chemical systems, 11 
biochemical research and in soila research; geo- 
chemistry ; stable isotopes in biochemical research ; 
and the genetic and biologioal action of radiation. 
Of these, some (especially the article on progress in 
metallurgy) are clear and concise ; but in general the 
articles are too technical to satisfy the avorage 
physicist, while oes not detailed enough to 
satisfy, aay, the plant biologist who would otherwise 
feel that the book is heavily weighted in favour of 
the other sciences. A better approach might be to 
restrict individual volumes to individual flelds of 
nuclear science. 

The volume, therefore, is presented to that 
versatile individual, the nuclear scientist, and ono 
might expect the level of the average essay to be that 
of postgraduate standard. The approach of the 
various authors, however, varies widely. Thus, on 
one hand, the article on energy-levels of light nuclet 
goes to the length of explaining the meaning of the 
notation 'Li(dz)'He; whereas, on the other hand. 
that on the theory of nuclear structure is addressed 
to the specialist rather than to the general reader. 

Nevertheless, the general impression 1s that tho 
venture 18 successful and the effort well worth while. 
The volume makes an excellent start with an articlo 
on meson physics, which is an admirable survey of 
the subject; supported later by one on the nuclear 
interaction of coamic rays. Stable isotopes are dis- 
cussed in three articles, and high-energy accelerators 
in flve ; the easay on the detection of nuclear particles 
is concise and practical. That on nuclear moments 
18 & little disappointing— one feels that a fascinatmg 
fleld is rather y dismissed. In contrast, the 
article on atomic and molecular spectroscopy i8 a 
clear exposition of recent developments in a woll- 
ploughed field. Finally, there is an essay on low- 
inicie phenomena, which is perhaps an 
interloper m & volume on nuclear science; but it is 
so well written, in ita sketch of background and 
review of recent development, that its inclugion is 


amply justified. . 


The format is excellent and errors few. No Britiah 
reader, however, will fail to be interested to learn 
(p. 178) that a 140-MeV. synchrotron i8 under 
construction at “Oxford "Univermty, Cambridge, 
England”. W. D. ALLEN 
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LAND RECLAMATION 


Reclaiming Land for Agriculture : : 
By Moses Griffith, J. F. H. Thomas and R. Line. 
(Agricultural and Horticultural Series.) Pp. 119+ 
16 . (London: Crosby Lockwood and Son, 
Ltd., 1951.) 125. 6d. net. 

O those who can recall the time when meat, 

cheese and eggs were basio articles in the 
Engliahman’s diet, this book will bring hope that 
their children may live to see those conditions 
restored. The wastage of our greatest, and potentially 
inexhaustible, source of weelth—the land—is a 
national scandal. Mr. Moses Griffith estimates that 
there are five million acres of hill and moorland alone 
in Britain “capable of very substantial improvement", 
and he and Messrs. J. F. H. Thomas and R. Line 
show that the task of reclamation with modern 
im ta and technique would not be difficult on 
the hil land, the chalk land and the fen aad ailt 
land which they ively discuss. . 

Bir George Btapl in & oom ive intro- 
duction, pointa to the very high oost of land reclama- 
tion and i the economic importanoe of 
regional planning, and of intensive study of plant 
and animal ecology, not forgetting human require- 
ments; for unless men.and women find social 
satisfaction on the reclaimed land, it will revert to 
waste. It is to be hoped that a people which spent 
nearly £40 million on ost fruitless land reclamation 
in East Africa will not be deterred by the initial cost 
from replenishing ite larder from ite own soil. 

It is on the intrinsioally infertile, and often in- 
accemuble, bill lands that the economic factor is most 
intractable. The crawler tractor and other machines 
have, however, greatly facilitated the task of oulti- 
vation, and the aeroplane should equally help to 
solve the problem of fertilizing these lme- and. 
phosphate-starved soils. Work at Aberystwyth has 
shown that remarkable improvement can often be 
affected by ploughing and reseeding with improved 
herbage, usually after a pioneer crop like rape which 
is grazed to provide dung and consolidation of the 
soil by stock. Mr. Griffith leaves the impression that, 
although many intricate questions remain un- 
answered, enough success has already been achieved 
to make very large-scale reclamation of hill land a 
practical ition now. ~ 

elano of chalk land presents rather easier 
problema. Much of the land haa been highly farmed 
with sheep in the past and has only recently become 
partly or completely derelict. Considerable areas- 
were cultivated to exhaustion during the First World 
War, and these could be restored to productivity 
fairly easily with adequate fertilizing. Among the 
major taske are the clearance and disposal of sorub 
m on abandoned land, much of it of high pro- 

otivity, and the restoration of the rich valey 
pastures. There is scope for intensification of both 
arable and livestock farming, and the appropriate 
land management is better understood than is the 
case on mountainous hill land. 

In the Fen country “the oost of reclamation of the 
fen is not such an important consideration as the 
returns per acre that can be expected from this very 
exceptional soil”. Around the Wash there sre 4 
h square miles of this country awaiting 
enclosure and development. Good drainage is the 
key to fenland and-much reclaimed land 
has been allowed to go derelict through neglect of 
drains. Methods of reclamation and management are 
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well understood, and what are chiefly needed are 
men, money and machinery. It is to be hoped that 
the Goverpment will give high priority to this first 
line of defence—at least aa vital to our security as 
rearmament, for the imperative need to grow our 
own food will always remain, whatever the inter- 
national outlook. G. V. JAS 
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THE HORMONES 


A Symposlum on Sterold Hormones 2 
Edited by Edgar 8. Gordon. Pp. xiii+ 396. (Madison, 


Wis.: University of Wisconsin Prees, 1950.) 6.50 
dollars. : - . 

Recent Progress In Hormone Research " 
The i of the Laurentian Hormone Con- 


ference. Vol. 5. 


Edited by hi hd eas Pp. 
6 


viii+ 587. (New York: Academi , Ino., 1950.) 
8.80 dollars. i 

The Hormones - 

Physiology, Chemistry and Applications. Edited by 


incus and Kenneth V. Thimann. Vol. 2. 
Pp. ix+782. (New York: Academic Presa, Ino., 
1850.) 12.50 dollars. ‘ 


Verglelchende Physlologle 
Von Prof. W. von Buddenbrock. Band €: Hormone. 
(Lehrbücher und Monographien aus dem Gebiete der 
exakten Wissenschaften: Reihe der experimentellen 
Biologie, Band 9.) . 492. (Basel: Verlag Birk- 
47.50 Swiss france. 
HE first three of these four volumes were pub- 
lished in the Uni States in 1950, and to same 
extent cover the same ground. The fourth is a 
German work which deals with lees-reoent endo- 
crinological knowledge. 

‘The “Symposium on Steroid Hormone” is & report 
of & conference which took place at the University 
of Wisconsin in 1949, and is concerned with the 
chemistry, biosynthesis and metabolism of steroid 
hormones and with their physiological effects. Some 
of the facts presented at the conference have not 
previously been published, so that, in addition to a 

review, the volume edited by Dr.'E. B. 
on will need to be referred to as a source book 
of one observations. The ground covered by the 
contributors to ‘Recent Progress in Hormone 
Resoarch'', Vol. 5, which is & report of the proceedings 
of the Laurentian hormone oonference for 1949, ir 
much the same as that which was explored at thc 
Wisconsin conference for 1949, and again a | 
number of the contributions deal to a considerabl 
extent with new observations. 
Neither of these meetings was concerned to cove 
the whole field of hormone research. This is th: 
of the two volumes published under the titt 
of ‘ Hormonee", and edited by Gregory Pincu 
and Kenneth V. Thimann. Vol 1 appeared in 194 
and dealt with plant hormones; hormones i 
invertebrates ; the internal secretion of the pancreas 
and various aspecta of the steroid hormones, as we 
ag with the chemistry of the anterior pituitary ho: 
mones. Vol. 2 deals with the physiology of ovaria 
hormones ; of androgens ; of the adrenal cortex ; « 
the thyroid; of the pituitary hormones; as well a 
with the chemical control of nervous activity ; an 
concludes with & section on olinical endocrinology 
In their preface, the editors pomt out that any wor 
in which separate sections are contributed b 
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differont experta runs a risk of being disproportionate 
in its emphasis. While admitting this danger, they 
also suggest that the two volumes for which they are 
responsible nevertheless provide a fairly complete 
presentation of the subject “at the research level". 
They can be confident that this is Bo, and studentas 
of endocrinology are greatly in their debt for having 
undertaken so formidable a taak. 

Vol. 4 of “Vergleichende Physiologie", by Prof. 
W. von Buddenbrock, of the University of Mainz, is 
in an entirely different class. Ita purpose is not 
clearly stated, and it is far less comprehensive in its 
references to modern literature than any one of the 
three American volumes referred to above. It is the 
fourth of & series on comparative physiology, of which 
the first two were written before the Second World 
War, and the third was in the preas when the War 
began. The present volume was undertaken at a 
time when the author did not have access to work 
that was being carried out either in Great Britain or 
in the United States, and was brought ‘up to date’ 
during only a five-week stay in Switzerland, when 
Prof. von Buddenbrock had access to the more recent 
literature. Although published in 1950, the result is 
that there is an almost negligible record of work 
published after 1048. The book has a zoological, as 
opposed to an endocrinological or clinical, orientation, 
and will be of value to research workers in American 
and British laboratories who wish to obtain a synopsis 
of endocrinological research carried out on the 
Continent of Europe up to the year 1939. 


THE PHASE RULE 
?rinciples of Phase Equilibria 


By F. E. W. Wetmore and D. J. LeRoy. (Inter- 
1stional Chemioal Series.) . x+200. (London: 
MoGraw-Hil Publishing Co., Ltd., 1951.) 80s. 


The Phase Rule and Heterogeneous Equilibrium 

3y Prof. John E. Rioci. Pp. xi+805. (New York: 
2. Van Nostrand Co., Ino.; London: Macmillan 
nd Co., Ltd., 1951.) 90s. net. 


TEE introduction of the phase rule into chemistry 
dates from 1884, when Bakbuis Roozeboom, 
rorking in the laboratory of van Bemmelen in Leyden 
n hydrates of sulphur dioxide, had his attention 
lireoted by van der Waals to a rather obecure and 
rief passage in a paper by Willard Gibbs, published 
n 1876, which contains the key to the systematic 
tudy of equilibria. Since then it has 
TOved of inestimable service in many fields. Tho 
rat intelligible &coount of it was given by Rooze- 
oom, and the clear survey by Findlay is still one of 
he best books for the student. The two books here 
nder review are intended to help studenta to under- 
and and appreciate what is undoubtedly one of the 
ajor branches of physical chemistry. Many find the 
ibject rather unattractive in comparison with other 
elds of study, since it offers no scope for hypotheses 
nd does not involve what may be called modern 
pocta of the science, based on new knowledge of 
vomie and molecular structure. Still, no one can 
Tord to neglect a subject which can and does play 
1 important part in chemical industry, and a good 
yok on it should always find a weloome. 

F. E. W. Wetmore and D. J. LeRoy’s book is 
oncerned mainly with fundamental principles, 
sented in a form based on experience and i 

> use of thermodynamics. It ia intended for studenta 
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in other subjects, such as arta and engineering, a3 woll 
as chemical students. The treatment is elementar, 
and the bright studenta may find parts of it rather 
dull, since some points which may be almost obvious 
are dealt with in some detail. It does, however, reach 
four component systems, and there is & brief appendix 
on the thermodynamic basis of the phase rule and 
on partial molar quantities. The book is.sound, but 
seems to have no obvious superiority over existing 
ones. 

The book by J. E. Ricci, who is an authority in 


` the field, is more ambitious and detailed, and hence, 


probably, more attractive. It begins with & thorough 
examination of the besis of the phase rule whioh all 
readers will find interesting. It ig, however, doubtful 
if much more has been added to the olarifloation of 
the well-known difficulty of the definition of the 
number of components of a system. This is puroly a 
matter of mathematical book-keeping, and most 
teachers find that the more this is emphasized and 
the lees concession is made to beginners who foo! that 
they ought to have some ‘reasons’ given thom, the 
quicker the pace in learning. Another point is tho 
introduction of continuous miscibility at the start, 
heterogeneous systems with pure phases being 
brought in as special cases. This ia done in some 
other books, and not all will agree that it is the best 
way of beginning the subject. It may be the ideal 
way; but that is a different matter. The book deals 
with all the important aspects of the subject in & 
masterly way, and will be regarded as an authoritative 
monograph. All the important methods of graphical 
treatment are explained, and I have missed nothing 
which could be expected to be found in an advanced 
book. The diagrams are clear and attractive. I think 
that the subject is best taught in relation to actual 
systems, and this is done in the book. It makes the 
subject more real to the student and makes him 
aware of ita value and scope, so that he takes an 
interest in what might otherwise be rather formal 
and dull to him. This book is certain to become a 
standard and should be sure of & warm welcome by 
those who oen afford it. J. R. PARTINGTON 


COLOUR 
Colour 


In Theory and Practice. Edited by H. D. Murray. 
A new edition, revised, enlarged and re-written by 
R. Donaldson, V. J. Francis, P. Holliday, R. G. 
Horner, N. Layoock, L. C. Thomson, G. T. Winch, 
and the Editor. Pp. xiii+ 3004-27 plates. (London : 
Chapman and Hall, Ltd., 1952.) 70s. net. 

T is thirteen years since the first edition of “Colour” 

appeared (see Nature, 144, 227; 1930), and the 
present book differs very considerably from the 
original. Mr. H. D. Murray haa enlisted seven 
collaborators instead of his original one. A medical 
man, for example, has rewritten the chapters oon- 
cerning the anatomy and physiology of human 
eye, and included new material to give & more com- 
prehensive survey. Other specialists have similarly 
revised and extended the treatment of their own ficlds. 

The consideration of the fundamental physical and 
chemical aspects of radiation comprises a littlo lews 
than one-third of the text. Here the authors havo 
devoted some space to atomic physics as a baok- 
ground, and have gone somewhat outside the strict 
limits of ‘colour’. The book has gained rather than 
lost by thia liberal interpretation of the subject, 
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which is also apparent in other places, but same such 
title as ‘Visible Radiation” might, therefore, have 
been more appropriate. In the reviéw in Nature of 
the first edition, ıt was suggested that the survey of 
coloured substances could advantageously have been 
combined with the chapter on the chemistry of 
colour, but it is now even more completely divorced, 
ag an & dix. Ohemioal indicators are barely 
menti despite their great interest. s 


Human vision, and subjective aspects of light and 
colour, are accorded an even more treat- 
ment. As many workers in other b of science, 


and in commerce and industry, never aspire to more 
precise colorimetric tools than colour oharta, further 
considerations of the limitations and virtues of the 
popular colour dictionaries would have been weloome. 

The third section 18 highly technical, discussing 
light sources from sun to candle, from arcs. to 
fluorescent lampe, and the complicated apparatus 
and methods of modern light and colour measurement. 
A penultimate chapter concerned with the paychology 
of colour follows as comparatively light relief. 

A very few pages headed “Colour in Nature" are 
unworthy of the rest of the book; they provide not 
a single clue to the relevant botanical, and only three 
references to the zoological, literature. It is a pity 
that one or more biologists were not included in the 
team of authors. 

The second edition of "Colour" includes most of 
the original matter, much rearranged, and a good 
deal of new text, with additional figures. (Although 
the first edition only claimed three colour plates to 
the eight of the present book, in fact both have the 
game number of coloured illustrations, and only two 
of these have been substituted.) Changes in termin- 
ology are to be noted, and the new Appendix 8 is a 
valuable extract of definitions, for the most part 
internationally accepted, from the Physical Society's 
1948 Report on Colour Terminology. Separate 
bibliographies for each chapter now replace scattered 
references in the text—a great mprovement. A dual 
pagination with index references on & chapter rather 
than book basis seems a needless irritation. The 
amplified and revised text is, of course, more up to 
date and satisfactory to the specialist, and more 
valuable to him as a work of reference; almost 
inevitably it has also become leas easy to read for 
the non-physicist seeking & comprehensive guide to 
the whole of colour. 

The first edition was oriticized as expensive at 
255. After making allowance for the augmented tarb 
(but smaller format and more ordinary binding), 
even by to-day’s standards the new edition seems 
no cheaper. E 8. Oray 


AGRICULTURAL 
PHYTOPATHOLOGY 


Disease in Plants À 
An Introduction to Agricultural Phytopathology. By 
the late Dr. Neil E. Stevens and Prof. Russell B. 
Stevens. (Manual of the Plant Sciences, Vol. 1.) Pp. 
xx+219. (Waltham, Mass.: Chronioe Botanica Co. ; 
London: Wm. Dawson, Sona and Oo., Ltd., 1952.) 
4.75 dollars. 

manual, written by two: distinguished 
American pathologists, father and son, is besed 
on & series of lectures, planned ss self-contained 
chapters, on the general principles of plant pathology. 


` 
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It does not treat of speciflo diseases and pathogens, 
but the entire subject-matter forms & comprehensive 
and valuable introduction to plant pethology 
designed, as the authors state, for the general reader 
as well aa for the student and professional pathologist. 

Stress is laid at the outset on the seriouaness of the 
world food problem to-day, on measures of increased 
production and of posaible preventable losses through 
disease’ control. These topics are discussed aa part 
of the whole food situation in relation not only to 
food arope but also to the healthy production of timber 
stands and fibre planta as well. 

Presumably for the benefit of the general reader, 
an early chapter (there are twenty in all) ia devoted 
mainly to the anatomical structure and physiology 
of the healthy green plant, root, stem and leaf, this 
being followed by descriptions of pathological effeote 
in these organs. The di illustrating the normal 
anatomy are good and clear, but the same cannot be 
said of the few photomicrographs showing features 
of morbid anatomy. 

Having already mentioned that bacteria and fungi 
are the principal instigators of disease, the authors, 
instead of first giving detailed consideration to these 
organiams, which are so easily demonstrable in 
affected tissues, proceed as early as in their third 
chapter to & consideration of viruses as agents of 
plant disease. Then follows a comparatively short 
account of bacteria and fungi, meagrely illustrated, 
this section closing with a table of classifloation of 
phytopathogenic forms. The occurrence, chemical 
nature, multiplication, mutation, transmission, symp- 
toms, eto., of viruses and their effecta are given brief 
but excellent treatment, this chapter being well 
illustrated in respect of symptoms of virus diseases. 
A section is also devoted to parasitic and hemi- 
parasitio seed-bearing planta, and to injurious 
nematodes and insects. Excellent consideration again 
is given to nutritional and VR UD d factors &nd 
to chemical injury in relation to the incidence oi 
disease, with a full citation of relevant literature 


E cin We oe 

t is refreshing to find an entire section bemg 
devoted to the significance of such factors as the 
abundance and uniformity of the host plant wher 
grown in close formation or pure stands, in contra! 
to growth in mixed culture as conducive to epidemic 
attacks; growing conditiong—temperature, light 
and nutrition; and disease escape—resistanoe, toler 
ance and immunity. In the section on epidemiology 
which may well have appeared earlier in the manual 
the qualities, reproduction and dissemination o 
micro-organisms are treated, brief consideration being 
given to methods of host-penetration and survival o 
the pathogen; further discussion of the parasite in 
respect of variation said physiological specialization 
is resumed in later sections. 

Eight chapters of the manual are devoted to th 
subject of disease control, embracing such topica a 
the economy of disease control, chemical treatment 
seed and soil treatanent, crop rotation, sanitatior 
breeding, ‘market’ pathology (harvest losses, low 
wen dig storage, care in handling) and tb 
incidence of ‘new’ diseases. This excellent manua 
& tly the first of a series on plant science 
closes with a plea for greater public support < 
agricultural research and for the encouragement : 


nd co-operation pep aH) SDa 
pathologist as contributory in no measure t 
the succeas of the world-wide campeign against foo 


shortage and disease. S8. G. JONES 
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‘HE normal type of eleotron microscope allows 

specimens to be examined by transmission only. 
The possibility of image formation with electrons 
acattered from a solid surface was early investigated 
by Ruska end Muller’, withmormally incident elec- 
trons, and by von Borries? with ing incidence. 
The latter method proved more ective and 
‘reflexion’ mi hs were obtained from a variety 
of metal surfaces*. The development of replica tech- 
mques provided a simpler means of Vu d. 
topography, applicable in many circumstances, an 
the reflexion method was tem abandoned. 
However, the widening application of the electron 
microscope showed the need for & means of con- 
tinuously observing & surface at high resolutéon—for 
example, under chemical treatment or at high tem- 
perature. In 1948 an investigation of the possibilities 
of the reflexion electron mi was-begyn in 
several centres independently : in the U.8.8.R.‘, in 
the Cavendish Laboratory, Cambridge’, and in hs 

Laboratory, Cambridge (by & scanning 

method). Boon afterwards, the construction of a 
reflexion instrument was begun at Toulouse, and 
more recently at least two standard electron micro- 
scopes have been adapted to reflexion operation. 
The progreas of most of these projects was reported 
at & special seasion of the meeting of the Electron 
Microscopy Group of the Institute of Physics, held 
at the H. H. Wills Phymos Laboratory, University 
of Bristol, during September 16-19, which gave a 
convenient opportunity for saseasing the potentialities 
of the reflexion technique. The parallel development 
of surface investigation by means of electrons emitted 
thermionically or photoelectrically was not surveyed, 
but it is useful to include here & method using ionic 
bombardment to excite emission. 

In the ‘reflexion’ electron microscope only & small 
pert of the electrons experienoe reflexion in the true 
sense, the majority being scattered irregularly from 
the irradiated surface. If the beam is incident at & 
grazing angle of a few degrees and the portion 
‘reflected’ st a similar (but not necessarily identical) 
ingle is collected in & system of electron lenses, as in 
a normal electron microscope, it is found that micro- 
graphs of good contrast can be obtained at a useful 
nagnification of several thousand times. M. E. 
Klaine, W. Hirst and A. E. Ennoe (Associated Eleo- 
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ELECTRON MICROSCOPY OF SOLID SURFACES d 


trical Industries Research Laboratories, Aldermaston) 
discussed the sca of electrons of the relevant 
speed (60-100 EV.) by a solid surface, with particular 
attention to angular distribution and energy loas. 
The latter is important, as it Introduces a chromatio 
spread into the reflected beam, which severely 
restricts the attainable resolution owing to the large 
aberration of the lenses. From measurements of the 

of the mage at high magnification, the 
loas of energy AV was found to extend to about 
150 V. With the type of objective lens and angular 
aperture used in transmission microscopy, tho 
corresponding resolution would be about 400 A., but 
by uaing a very small aperture a value less than 50 A. 
might be attained. Exposure times would then 
become inconveniently long owing to the relative 
inefficiency of reflexion and the small aperture. At 
present, it can be kept to & few seconds by using & 
normal aperture and the most intense illuminating 
beam available. 

The distribution with scattering angle fell leas 
rapidly than expected, falling to about 10 per cent at 

O° to the surface. Hence the optical axis of the 
microscope can be sufficiently inclined to that of the 
illuminating system to avoid reception of the direct 
beam without undue loss of brightness in the image. 
When the surface is optically vary smooth, it is 
found that best resulta are obtained with a small 
incident grazing angle (0, < 1°) and & moderate 
angle of view 0, (4°—10°). Tt is advisable to keep the 
latter as large as is compatible with exposure requir- 
ments, Ce tee eae 
Haine, Hirst and Ennos have investigated an opti 
polished steel flat, using an adapted Metropolitan 
Vickers EM3 instrument with an electron gun of 
continuously variable tilt. spo fine detail 
becomes visible on reducing the angle from 
3° to 0-3? (Fig. 1). It is estimated that irregularities 
in height of the order of 40 A. should be directly 
detectable by this means. In the opening contribu- 
tion, entitled “The Evaluation of Surface Topo- 
graphy”, Hirst pointed out that surface relief of long 

Lie is readily revealed, which would not give 

dennie contrast by the replica method in trans- 

mission even if the field of view were sufficiently 

A erystallographically informative type of 

ion micrograph can be taken by selecting, 

with an aperture in the beck focal plane of the lens, 

the diffracted beam nding to a true Bragg 

reflexion. A bright-fleld image of the correctly 

oriented crystals is then obtained, superimposed on 
the normal reflexion picture. 

Prof. O. Fert (University of Toulouse) described a 
reflexion microscope in which the, inclination of the 
beam is controlled with magnetic deflecting coils. It 
is designed to operate up to 250 kV. and has already 
been used at 100 kV.; an intermediate lens permite 
electron diffraction operation. The object holder 
allows every required motion of the specimen, 
including rotation in azimuth. A resolution approach- 
ing 500 A. has been obtained with an aperture of 
5 x 10* (Fig. 2). He finds that better results are 
obtained at 100 KV. than at 50 kV., probably owing 
to the improved value of AV/V, since AV does not 
depend on F so long aq multiple collisions are not 
important. Prof. Fert discussed means of restoring 





Fig. 2. Sarton of seid tata, wit foreign particles ie Oo vars ar oui 


magnification x 10,000. 


to tie imago ita original ape, b by providing differing 
magnifloations in and across the plane of incidence, 
with crowed cylindrical lensee, either in the objective 
itself or in the photographic enlarging system. 
plate or the printing 
optic axis in order to 


A similar instrument built at the Cavendish 
Laboratory, Cambridge, under a project of the 
British Iron and Steal Research Association, was 
described by Dr. V. E. Coælett and D. Jones. It is 
designed to operate up to 90 kV. with an objective 
of long working distance (f = 15 mm.) so that 
metallurgical of convenient size can be 
accommodated. An intermediate diffraction lens is 
included, and the dimensions of the 
are calculated to eliminate distorti pa abd donde 
She Oey be ee ee eg aded 

inclination and translation of the specimen is 
possible. A large object-chamber is provided so that 
experiments can be carried out at high temperature 
or during chemical or mechanical action on the 
surface of the specimen. Reflexion Inicrographs of 
typical metallurgical structures show a resolution of 
600—700 A.; an objective of smaller chromatio error 
is boing designed. Comparison with optical photo- 
graphs assists in interpret ing the foreshortened 
picturee, but it may be prefereble to leave them in 
this state, where the relef is immediately obvious, 
rather than to correct them to the condition of 
vertioal 

The effect of the electron beam on the specimen 
must be considered in reflexion as in transmission, 
though it appears that the danger of artefacts is not 
here go serious. The temperature rise is not 80 great, 
owing to the large thermal capacity,and good con- 
duotivity of the specimen, but might be serious in 
non-conductors ; the latter can be made sufficiently 
condusting to avoid accumulation by deposit- 
ing & thin layer of metal on them. But even with 
metals a slow etching process occurs, either by direct 
ejeotion. of mstl l'alecteanio epubtering’) or by tem- 
posue P aa aa 
ett and Jones showed that the appearance 
of a ruled grating considerably after long 
exposure (~ 1 hr.) to the electron beam (Fig. 8). 

On the other hand, carbonaceous layer is pro- 
duoed on the irradiated part of the unless 
the surface temperature is high, but not rapidly 
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enough to obscure detail withm the 
resolving power attainable. Indeed, 
the ‘shadows’ thus formed behind 
projections on the surface have the 
useful property of allowing ready 
identifloation ofthe irradiated region 
in subsequent optical examination, 
as well as estimation of the height of 
the projections, as pointed out by 
Dr. J. W. Menter (Physios and 
Chemistry of Surfaces Laboratory, 
Cambridge). He described the ex- 
perience gained with a reflexion 
head of fixed inclination fitted to 
an AM3 instrument, and also dig- 
cussed the attainable resolution and 
the interpretation of reflexion 
micrographs. A variety of metallic 
Tram. and crystalline surfaces have been 
) 'examined with an aperture of 
8 x 107 and a resolution approach- 
ing 400.A.*. In this way, cleavage steps on mica 
and growth spirals on silioon carbide have been 
observed. Slip Imes on cadmium show well, if 
orientated acroas the line of view, and a cleavage 
surface of rino gave particularly striking results 
(Fig. 4). Very slight inclinations of the surface 
(~ 4°) across a twin are olearly visible; the black 
lines- across the field of view are cleavage stepe. 
Menter_indicated also some possible oo to 
the study of the surface of biological o 
A short apcount of the work in the D S SR. on 
reflexion was given in’ another session 
of the conference ; it follows very closely the develop- 
menta described hare. A rather different Daas due 
to Modllenstedt (A.E.G.—Zeimm) was brief 
by Prof. O. Scherzer (Technische docent 
Darmstadt) It employs an ion beam, incident 
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at 45° on the specimen surface, to excite emission 
of electrons, which are then collected by an electro- 
statio lens at a voltage of 30 KV. Micrographs 
at & resolution of about 1000 A. have already been 
obtained. The chief advantages are that the sur- 
face is viewed normally so that no distortion occurs, 
and that the voltage spread of the emitted electrons 
is only about 3 V., so that chromatic aberration is 
negligible. 

In the usual type of electron microscope & macro- 
scopic aree of specimen is illuminated, and the whole 
of the image is projected at once. D. MacMullan 
(Engineering Laboratory, Cambridge) described a 
scanning microscope, in which a fine electron beam 
is caused to explore the object pomt by point, the 
transmitted (or reflected) intensity being collected m 
an electron multiplier the output of which modulates 
the intensity of the synchronously deflected spot of 
& display tube. As there are no lenses beyond the 
object, the energy loss of the scattered beam leads 
to no chromatic aberration, and the resolution is 
limited only by the size of the exploring probe. In 
ool (4 cnn be feduaed to ths ordar oh Ar 
units by high demagnification of the primary beam, 
but the intensity becomes impracticably small 
because of lens aberrations. So far a spot size of 
some 500 A. has been obtained with a beam current 
of 5 x 107* amp., giving images of this resolution 
both in transmission and by reflexion. The new 
instrument is & great advance in both resolution and 
speed of operation on earlier attempts to use the 
ecanning le’. Ib promises better ultimate 
results than the simple reflexion method, both in 
resolution and in lack of damage to the specimen. 
As & much greater proportion of the scattered beam 
is utilized and object pointe are illuminated success- 
ively, not simultaneously, the rate of energy transfer 
is very low. On the other hand, the reflexion method 
san be practised by a simple adaptation to an existing 
microscope, with no extre electrical complications. 


due Cleavage surface of rino single showing twins (cd, op 
(s b; h = 5 Tranerene magal ionin X 1,800. (Phystes and 
tory, Cambridge) 
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Both methods open up new proepecte of high- 
resolution microscopy, especially for metallurgy, ang 
the full oration of their potentialities will be 
awaited with great interest. V. E. Cossnerr 

1 Ruska M., and Muller, H. O., £.^Pkpe., 11, 360 (1940). 


* von Borries, B., 3. PAys., 116, 370 (1940). 
a von Borrles, Bs TDS PaT s 200 and 312 (Berlin, 1049). 


1 Bashkin, N. Bull. ‘Acad. Sol. USAR, 18, ae (1961). 
bape as , L ML, and Levkin, N. P , 806 

5 Ooslett, V and Jones, D., Rep. Int Cong. Electron Mir, 
Pack (1060). 


* Monter, J. W., J. Inet RS 


? V. K. Hiller, J., and R. L., Bull. Amer. See. Tent, 
Mam 117, 15 (1943). von Ardenne, ML, Z. tack Pay Pkye., 19, 407 


CYTOCHEMICAL AND 
CYTOLOGICAL STUDIES OF 
DRUG ACTION" 


By Pror. J. F. DANIELLI 
King’s College, London, W.C.2 


Me MO ADAM d d 
at the or lower levels of organization of 
living matter. As our knowledge of cell physiology 
is extremely limited, so likewiee must our knowledge 
of drug actian be limited. But the present rapid 
expansion of our knowledge of cellular activities 
ensures that each year new possibilities become 
available to the student of drug action. In this 
article some recent cytological and cytochemical 
studies’ of drug action will be briefty discussed. 
The mitotic poisons have particularly attracted 
the attention of cytologiste. These substances are of 
interest from many points of view—in the analysis 
of nuclear behaviour, for the production of mutant 
and polyploid strains, for the chemo- 
therapy of tumours, eto. Only in 
the past few years has it been 
sufficiently realized that mitosis is 
not & unitary process, but consiste 
of a considerable number of phen- 
omena whioh normally, but not 
necessarily, occur in succession. 
Among the processes involved or 
essential for mitosis are duplice- 
tion of genes and of chromosomes 
(involving syntheses of specific 
nucleic acids and proteins), the 
disappearance and reappearance of 
nucleoli, spiralization and despiral- 
ization of chromosomes, division 
of the oentrosame, breakdown of 
the nuclear membrane and ita 
reformation, formation and dig- 
&ppearanoe of the spindle and asters, 
formation of the equatorial plate 
of chromosomes and the separa- 
tion of daughter chromosomes: 
all this is normally succeeded by 
cytoplasmic division, which is in 
itself & separate and complicated 
group of phenomena. Caroful 
studies by cytologista have shown 
that substances which interfere with 
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nuclear division may act upon almost all, if not quite 
, the individ features of divimon, wi a 


variable degree of specificity. At one ex- 
treme, Ostergren! and his colleagues have shown 
that almost any organic substance, if present in a 
concentration of the order of one-fifth to one-tenth 
of the level required to exercise a non-specific nar- 
coms, will interfere with mitosis by causing (for 
example) chromosomes to adhere to one another to 
an abnormal extent. ‘This is & quite non-specific 
action. At the other extreme, substances such as 
colchicine, podophyllotoxin and aminopterin will 
interfere with some mitotic phenomena at a con- 
centration greatly below the narcotic level’. This 
can be & very specific action, exercised mainly on 
one or & few of the phases of mitosis. Between these 
two extremes lie substances which show some degree 
of specific action. Cytochemioal studies so far have 
indicated only that, when & given cytological 
abnormality is produced, it has & characteristic 
cytochemistry, irrespective of the agency which 
produced the abnormality. 

Many attempts have been made to produce a 
theory of action of mitotic poisons, for example, that 
they react with SH groups of proteins, or involve 
cross-linking of protem or nucleic acid molecules by 
bifunctional compounds. But no theory has so fer 
been proposed which has commanded any consider- 
able measure of support. It seems improbeble that 
all mitotio poisons work by the same mechanism, 
and experience in other fields suggests that different 
groups of mitotic poisons have different initial modes 
of reaction with cells, and that the resemblances that 
are seen in the effect of these substances result from 
a funnelling process. It is common experience in 
cell physiology to find that if a cell is capable of a 
given activity, then many unrelated agente will 
elicit this activity, that is, cells appear to be organized 
ao that a diversity of agente will produce a limrted 
number of responses’. In the case of mutotio 
abnormalities, not only are similar abnormalities 
produced by X-rays and by many different families 
of chemical substances, but also by malnutrition and 
even by simple exposure to hypotonic or hypertonio 
media. Thus mitotic abnormalities are produced by & 
wide variety of unrelated agents which produce their 
end-effecta on a complicated sequence of processes. 

This phenomenon of the ‘funnelling in’ of the 
action of agenta to give similar mitotic abnormalities 
makes it appear probable that we shall only achieve 
understanding of the mode of action of mitotic 
poisons by the highly detailed investigation of 
individual groupe of closely related substances. The 
beginning of such an analysis, on the cytological 
level, has been made by æ number of workers, par- 
tacularly Ford‘, Revel’ and Koller*. Their work has 
shown that in the case of the Walker ret tumour and 
of bean root tipa the sensitivity of & oell depends 
upon its position in the mitotic cycle. Thus the 
number of chromosome breaks in bean root tips 
which is produced by & given dosage of X-rays 18 
minimal just after mitosis, reaching a maximum if 
irradiation occurs shortly before mitosis. But with 
a nitrogen mustard, and also with a diepoxide, 
exactly the reverse condition waa found : sensitivity 
was greatest immediately after mitosis, reaching & 
minimum just before mrtosis. This difference is 
emphasized by the fact that, whereas anoxia and 
presence of SH compounds affords some degree of 
protection against action of X-rays, no such 
protection occurs against the action of & nitrogen 
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mustard. It thus seams certain that, although X-ray: 
and theas two chemical substances produce simila 
mitotic abnormalities, their modes of action must b 
quite differant. Furthermore, colchicine and amin 
opterm will produce a mammal effect if applied jus 
before mitosis: consequently these two substance 
must} produce spindle abnormalities by & prooea 
quite different from that involved in the action of: 
nitrogen mustard’. 

A more intimate knowledge of the mode of actio) 
of some mitotic poisons might be obtained by cytc 
chemical methods. In principle the site of action o! 
for example, & nitrogen mustard, could be determine 
either by auto-radiography of & mustard containin 
& radioisotope, or by the development of æ colou 
reaction for & mustard’. So far no resulta have boe 
recorded of auto-radiographio studies. But attempt 
have been made by Bell and Danielli to determin 
the site of action of an aromatic nitrogen muster 
synthesized by Rosas. It was found that there waa n 
evidence of speoiflo attack of the mustard on an 

i cell site: the action is diffuse. This cor 
clusion is supported by the resulta of Ord and Daniel 
using the technique of nuclear transfer. By thi 
technique it was shown. that an exposure to a nitroge 
mustard which is just lethal to cytoplasm is also jus 
lethal to the nucleus. There was no sharp selectivity c 
the nitrogen mustard for either nucleus or cytoplasm 

Although the detailed investigation of the cyt 
logical and cytochemical effects has not revealed th 
mode of action of any one mitotic poison, neverthelee 
tbe work of Koller and others has profoundly ir 
fluenced our attitude towards these substances a 
chemotherapeutic agents. For it has been show. 
that, although almost all the compounds which hav 
a value as chemotherapeutic agents for tumours caue 
chromosome breaks and mutations, nevertheless it : 
improbable that these beneficial effecta are due t 
chromosome breaks, eto. What then is the mgniflcanc 
of this correlation of therapeutic action with abilit 
to cause chromosome breakage and mutation 
Perhaps the answer is to be found in the fact the 
the tissues which are most sensitive to mitot 
poisons include tumours, lymphocytes, the bor 
marrow, the mtestinal epithelium; that is, tho: 
systems which are moet vigorously engaged in tł 
synthesis of proteins and nucleic acids. The pr 
duction of chromosome breaks and mutations ma 
be viewed as an interference with the synthesis : 
specific proteins and nucleic acids; and so tl 
correlation between therapeutic effect and ability : 
produce chromosome breaks and mutations me 

imply indicate that in all cases the agent is actin 
directly or indirectly, upon the systems synthesiziz 
specific proteins and nucleic acids. If this is so, the 
will be great difficulty in finding & mrtotio pois 
which is more effective as a therapeutic agent the 
those which are already known. The reason for tk 
is that, so long as the agent which is sought is o) 
which is selective in its action upon nucleic acid 
protein synthesis, the agent must be no mo 
destructive to tumour cells than to those vit 
systems of the body which are also normally engag 
in the rapid synthesis of proteins and nucleic &cic 
To escape from this dilemma & new approach to tk 
type of drug is essential. 

A possibility which appears promising is to desi 
a drug which, while still a mitotic poison, is depende 
for ita action upon another cell variable, that is, t 
requirement for whose action is based not : 
one but on two cell variables. The larger the numb 
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of cell variables concerned in determining & drug 
action, the more selective will that drug be. Two 
additional variables which will be considered here 
are (i) enxymic constitution, and (ii) secretory 
xobiviby. 

Greenstein has pointed out that each cellular 
species, including tumour cells, displays a charac 
teristic spectrum of enzymic activities". There are 
enormous variations in the concentrations of per- 
ticular enzymes in particular cell species. If, there- 
fore, we take a mrtotio poison, and inactivate it by 
adding to it another group, we make that substance 
relatively inert exoept to those cells which have a 
high concentration of the enzyme which can remove 
the inactivating group. In fact, we endow the mitotic 
poison with the equivalent of a proximity fuse, which 
is touched off only by & particular enzyme*. Instead 
of having & mitotic poison which is speoiflo only for 
cells which are rapidly synthesizing nucleic acids and 
proteins, we should have & poison which should act 
only on those cella which are rapidly synthesizing 
proteins and nucleic acids, and which also contain & 
high concentration of & particular enzyme. 

Designing & drug to fit into certain cellular secretory 
patterns also holds some promise. It is known that 
cells may be extremely selective in the types of 
molecules which are concentrated within their plasme 
membranes. But detailed information is much more 
scanty than is the case for the distribution of enzymes, 
and consequently the exploitation of this variable is 
likely to be lees rewarding at the present time. 

It is perhaps important to point out that these 
two variables have been exploited in the past— 
inadvertently. The reason why neoersphenamine is 
an effective drug for treatment of certain infections 
of the central nervous system is that (a) as a result 
of having & particular type of distribution of polar 
groups, it is caught up by the secretory colls of the 
bl rain barrier and transferred from the blood 
into the brain, and (b) once in the brain it is reduced 
to liberate active arsenoxides from a hitherto inactive 
compound. 

Another stimulating example of the use of oyto- 
ahemical techniques is the work recently carried out 
at King's College by P. H. Staple* on the use of 
diphenylhydantoin. This drug is in common use for 
the treatment of epileptics. It acta as an anti- 
»nvulsant, without causing wid depression 
of the central nervous system. But in & proportion 
of patients the drug causes gingival hypertrophy, 
«which interferes with eating and is unsightly. Cyto- 
3hemical studies of the hypértrophied tissue showed 
shat connective tissue, particularly collagen, was 
nvolved. Collagen is known to be influenced by 
sorticosteroids, and the peculiar localization of the 
nypertrophy and the waywardness of ita incidence 
were suggestive of a ‘stress’ abnormality involving 
he adrenals. Consequently the adrenals of mice were 
xxamined by cytochemical methods after & period of 

reatment by the hydantoin. A groes lesion of the 
mdrenels was revealed. On the hypothesis that the 
lrug was acting directly on the adrenals, it was 
pa sarc aspirin might an nize the undesirable 
e-reactions of the drug. But it was speedily 
‘ound that administration of aspirin antagonizes the 
sentral effects of the drug, and precipitates oon- 

"uleions. 

It thus became necessary to consider the possibility 
hat both the central and peripheral effects of 
Bliphenylhydantoin are mediated through the 
mdrenals, that is, that epilepsy might be caused by 
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either (a) exceasive secretion of cortisone, or (b) 
abnormal sensitivity of some part of the central 
nervous system to cortisone. Either possibility might 
involve a breakdown in glucose supply to part of the 
brain tiasuea. In confirmation of this line of thought, 
evidence has bean found that cortisone and adreno- 
corticotropic hormone may induce epileptic convul- 
sions in & proportion of normal patiente, whereas 
deoxycorticosterone, which in some respects 18 
antagonistic to cortisone, will protect epileptios 
against convulsions. 

It is evident that, with the aid of cytological and 
cytochemical techni , entirely new ground oen be 
broken in the study of drug action and in the 
development of new drugs. 

1 Ostorgren, Hereditas, 89, 420 (1043). Ostergren and Levan, Henditas, 
90, 406 (1044). 

"Hughes, “Tho Mitotlo Cycle" (Butterworth, London, 1952). 

ee “Pharmacology and Cell Physiology'' (Elsevier, Amsterdan, 
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FIBRES, OLD AND NEW 


HE pri needs of man have always been 
food, shelter and clothing. The first he was 
promised by the sweet of his brow; the second he 
found originally in caves and other natural forma- 
tions until primitive constructive abilities and later 
engineering skills enabled him to build to his own 
design; but the third provided him at & very early 
Keds in hia development with goope for extraordinary 
ially in his diseovery of the pos- 
aibilitiee, i res. The historical, scientific and 
economia poe me of thia discovery were dis- 
cussed at Belfast on September 5 by Section B 
(Chemistry) of the British Association, when Dr. 
Douglas W. Hill (British Cotton Industry Research 
Association) introduced the subject, Dr. A. J. Turner 
(Linen Industry Research Association) discussed 
‘“Naturall Ay Ne Fibree", Dr. A. R. Urquhart 
(Lansil, “Natural Polymer Fibres” and Dr. 
Rowland il (Imperial Chemical Industries, Ltd.) 
“Synthetic Polymer Fibres”. 

The origins of textile manufacture are lost in 
antiquity. Before history began, men had discovored 
the secret of twisting fibres together and interlacing 
the resultant yarns to produce strong and flexible 
coverings. So valuable did these products prove to 
be, not only for clothing but increasingly for all kinds 
of coverings and later for industrial purposes, that 
the world was combed for raw materials for tho 
textile industry. Animal, vegetable and mineral 
producta, provided they possessed the requisite fibre 
form, were all preesed into service, and new uses and 
new manufacturing methods were constantly ex- 
ploited. The animal world yielded wool, horsehair, 
mohair and alpaca, the hair of cows, camels and the 
fur of rabbits, in addition to silk, both cultivated 
and wild. From the vegetable world came cotton, 
linen and flax, ramie, jute and coir, hemp, manila, 
sisal and -phormium, and many others as major 
articles of commerce, as well as locally-used fibres 
such as those from the pineapple, from which yarns 
and fabrios of the finest quality have been produced. 
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Even paper, cut into narrow strips and twisted, has 

used. The mineral world yielded 

, the only natural fibrous mineral, and algo 

gold, silver, copper, iron and glass, all of whioh oan 

converted to fibrous form for use in the epinning 

and weaving processes. The vast number of indus- 

trial commercial natural fibres now in use hag been 

established by a struggle for survival in world 

markets, but the search for new ones continues 
vigorously. 

The larger proportion of the world’s textiles until 
quite recently was a matter of agriculture. In view 
of the stress which was rightly laid during the 
meeting on the importance of research in the pro- 
duction and use of the natural and synthetic polymer 
fibres, it is perhaps as well to appreciate that, but 
for research work, there would be only a minute 
production of the natural fibres. In fact, while it is 
generally realized that the man-made fibres are a 

ence of man’s control of physical forces, -it 
should not be overlooked that the present abundance 
of natural fibres is no leas dependent on man's control 
of biological foroes. The o al wild, naturally 
occurring fibres were mostly deficient in the qualities 
that would make them economically valuable to-day, 
and they have been improved out of all recognition 
by selection and breeding. Research continues to-day 
in greater measure than ever to produce new varieties 
and strains with improved yield and quality 
and -disease resistance, while extensive agronomic 
experiments are directed towards improving culti- 
vations. 

It might be thought, in the light of the available 
natural fibres, with all their different chemical and 
physical characteristics, that the need for and the 
opportunity of successfully launching man-made 
counterparts would be negligible. In a world hungry 
for textiles, however, every possibility of increasing 
the total supply or widening the range of properties 
has been avidly seized upon. The on that 
fibres might be produced is no means 
a new one. In 1664 Dr. Robert Hooke put forward 
the idee that suitable substances could be drawn. out 
to produce fibres, and in 1841 & machine for spinning 
artificial fibres was actually demonstrated at the 
British Association’s meeting in Mee AI- 
though this project came to nothing, it is significant 
in that it was the forerunner of the spinneret after- 
wards used so effectively in the rayon industry, and 
that the filaments demonstrated at that meeting 
were drawn glass, which has become one of the latest 
additions to the range of commercial textile fibres. 
The further development of artificial fibres was 
stimulated not by the textile industry but by the 
demand for filaments for use in the new 
bulbs. Sir Joseph Swan took out a petent in 1883 
for fibres drawn from nitrocellulose which was after- 
wards denitrated, and these were exhibited in 1885 
in their first textile form as crocheted nets. The 
Count de Chardonnet had also patented textile fibres 
drawn from nitrocellulose in the previous , but 
unfortunately he did not denitrate his , and 
the dangers which he introduced were so great that 
the use of his products was forbidden. 

The rayon industry, as we now understand 1t, may 
be said to have started in 1801 with the discovery by 
Croas and Bevan that cellulose could be dissolved in 
& mixture of caustic soda and carbon disulphide to 
produce viscous solutions fram which the celulose 
could be readily regenerated after drawing out into 
fibres. From the success of the first regenerated fibre 
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have sprung many others, including cuprammonium 
rayon, obtained by extruding a solution of cellulose 
in cuprammonium hydroxide into water; oallulose 
acetate after the First World War ; and in more 
recent times, ‘Ardil’ from groundnut protein, alginate 
fibre from seaweed, ‘Vioara’ from zem and ‘Lanital’ 
from casein. Once again, as in the case of the natural 
fibres, a reden hunt for spinn&ble materials took 
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Place, an conceivable waste-product was 
tested for ita possibilities for this . Egg-white, 
feathers, silk waste, soya bean and have all bean 


used to provide further weapons in the armoury of 
the regenerated fibres. 

Two facta stand out with peculiar signifloance in 
this narrative. The first, and more obvious, is that 
the advances in fibre production have occurred during 
the past fifty years. Though the methods of manu- 
facture changed and were continually refined, the 
same basic materials were used by the milliners in 
the fashion houses of Paris at the beginning of the 
twentieth century as had been used thousands of 


years earlier by the dreasmakers in the courts of the 
` Pharaohs 


The second and leas obvious fact is that, altho 
the advent of man-made fibres coincidés with 
development of acientiflc research, viscose rayon was 
a discovery of an empirical nature. It could, indeed, 
scarcely have been anything else, aince there was at 
that time no understanding of the nature of fibre 
structure. The classical methods of organic chemistry 
which proved so fruitful in othet directions were 
virtually ineffective when applied to fibres. The 
properties of fibres to which they 'owe their value 
for textile are mechanical ones, such as 
strength and elasticity, and the chemists of the 
nineteenth oentury, though interested in some 
physical properties of materials, had not regarded 
mechanical properties as coming within their 
purview. 

At the time when the production of viscose rayon 
was & fully developed industry, the modern theory 
of the structure of textile fibres was unborn. Even 
at the time of the development of acetate rayon, the 
conception of the cellulose molecule aa & very large 
number of glucose units combined with one another 
by glucoside-like linkages to form & long thin chain 
waa neither widely known nor accepted. 

The study of synthetio linear polymers, of whiab 
the constitutions were known, provided the key tc 
the problem of fibre structure. It introduced the 
conception of average molecular. weight in place of 
the previously accepted constant mo weight 
together with relationships between viscosity and 
average ohain-length which were independent of 
chemical transformations. 

One well-known phenomenon proved to be & con 
siderable obstacle to the acceptance of the moleculaa 
chain theory, for, if cellulose consista only of identica 
glucose units identically linked, there appears to be 
no reason for supposing that the conditions whicl 
produced of same bonds would not produc 
rupture of of them. It was, however, knows 
that the hydrolytic action of dilute acids on cellulose 
ceased before complete conversion of the molecule te 
glucose unita. Fortunately the application of X-ra; 
studies to the problem of fibre structure .provided » 
solution. These studies established the presence i» 
the fibre of crystallites in with amorphou 
regions. In the light of this evidence, the on o 
dilute acids on cellulose became lees a matter o 
chemical reactivity and more a matter of accesar 
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bility, the amorphous, loosely packed, randomly 
arranged areas being more accessible to the acid than 
the highly oriented, densely packed crystallites. 

The X-ray studies also offered an explanation of 
the strength of textile fibres and opened up & method 
of increasing it and of changing the chemioal 
reactivity. According to the modern view the strength 
of a fibre is determined not by the strength 
of the glucoside link but by the secondary valen- 
cies or hydrogen bonds holding the crystals m 
a regular pattern; and it breaks, not by rupture of 
the pmmary valencies, but by the chains slipping 

egoh other, with a consequent rupture of the 
bonds holding the structure The 
greater the length of the chains, therefore, the longer 
the overlaps between them and the greater the 
number of lateral bonds which must be disrupted 
before breakage occurs. The extent of the crystal- 
linity, it was soon learned, could be increased by 
mechanical means, perticularly stretching, which 
brought about, as X-ray studies showed, & further 
orientation of the fibraus molecules. 

The climax of the study of fibre structure was 
reached in the decade following 1928. In that year 
a long-range fundamental study was initiated in the 
Du Pont laboratories under the brilliant direction of 
Dr. W. H. Carothers, which produced in 1931 the 
announcement of what amounts to & specification 
for the production of fibres from synthetic polymers. 
The specification still holds, though it can now be 
filled in with greater detail. The proof of Carothers’s 
views was provided by the publication in 1938 of the 
patenta covering the production of nylon—polyhexa- 
methylene adipamide—not only the first of the 
synthetic fibres but algo the first fruit of the modern 
theory of fibre structure. 

The pattern of development of both the natural 
and the erated fibres waa again followed. A 
vast REB Page! for synthetic polymers which could 
be converted to commercially valuable fibres. Nylon, 
therefore, has been succeeded by others, including 
‘Perlon’, another polyamide, ‘Orlon’ and 'Aoril&n', 
polyacrylic fibres, ‘Vinyon’, & oo-polymer of vinyl 
chloride and acrylonitrille, ‘Saran’, & oo-polymer of 
vinyl and vinylidene chlorides, and ‘Terylene’, 
polyethylene-terephthalate. 

The discovery of how to use the fibres provided 
by Nature, by twisting them into yarns and producing 
from them delicate and serviceable fabrics, must rank 
as one of the greatest and most lasting achievements 
of human genius. The unravellmg of the inner secreta 
of their structure is a further chapter in this story, 
no lees enthralling than the earlier episodes, and 
proving, if proof were needed, that man has sustained 
hia genius through the centuries. 

The introduction of synthetio fibres has not meant, 
so Yar, that the older fibres have become obsolete. 
The rayon industry has grown from a production of 
2 million Ib. a year in 1900 to more than 3,500 
million lb. a year in 1950. Synthetic flbres have 
increased from 2 million lb. a year in 1988 to 150 
million Ib. & year in 1980. Both are still 
industries ; both offer oompetition to the n& 
fibres ; yet the use of cotton and wool has also 
expanded during the century, and even silk, which 

Bhad a production of 38 million Ib. & year in 1900, 
«till reached a production of 36 million lb. a year m 
1950, after all the vicissitudes, devastation and trade 

adislocation consequent m the Second World War. 
The present world uction of textile fibres is 
wabout 22,000 million & ye&r, and during the past 
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decade it has shown an annual increase of about 
3 per cent ; of this total, the man-made fibres con- 
tribute about 15 per cent. The struggle for survival 
which established the commercially valuable natural 
fibres will ultimately decide the relative use of the 


natural, regenerated and synthetic fibres. 
It is bable, however, to say the least, that 
a dur ail Sue ess will aoe T 


discovered. | Consider for & moment the many 
demands which may be made upon fibres. Apart 
from the fact that they must be available in very 
large amounts, they may be to exhibit 
strength, elasticity, resistance to abramon, resistance 
to shrinkage, to soiling, to fire and to light, moisture 
absorbency or moisture repellenoe, warmth, affinity 
for dyestuffs, chemical reactivity or chemical inert- 
ness, and many other properties, some of them 
all at the game time, and some of them mutually 
opposing. 

Moreover, progressive industri&liration demands 
specialization in fibres as it has already done in 
metals and other materials. It is true that modern 
theory has taught us how to modify fibres to meet 
more exactly the demands made upon them. Rayon, 
for example, introduced as an apparel fibre, now 
finds a t outleb in tyre yarns; and nylon, 
ren the world over as Amerioa’s contribution 
to lustrous hosiery, has gone to war in parachutes, 
glider tow-ropes and now in bullet-proof vests. 
Nevertheless, there is & natural limitation to what 
oan be accomplished with any single fibre. It is 
instead the variety of properties available in different 
fibres, either alone or in admixture with each other, 
which makes it possible for designers to fulfil almost 
any demand that they may be called upon to meet. 
So varied are these demands that virtually any out- 
standing property can be turned to advantage, 
whether it be the buoyancy of kapok, the drape of 
acetate rayon, the utility of cotton, the warmth of 
wool, the glamour of silk, the strength of nylon, the 
fire-resistance of glass or even the solubility of 


On the other hand, the production of the different 
classes of fibres may well be governed by con- 
siderations other than their immediate apparent 
usefulness. Of the needs of man referred to 
at the beginning of this article, it must be accepted 
that food is pre-aminent, and an expanding world 
population, much of which is already below & reason- 
able subaistence-level, will call for a concerted attack 
on the problem of food supplies. The natural fibres 
are all produced in the temperate and warm regions 
of the world, that is, in just those regions which must 
be relied upon for any increase in the production of 
food. ted protein fibres too, though now 
manufactured from materials unflt for consumption 
as food, might find that a general food shortage 
enforced improvements in production methods of 
their raw materials which would make them suitable 
foodstuffs for human or animal consumption. The 
Tegenerated cellulose and acetate rayons and the 
synthetic fibres mi in such circumstances make a 
considerable contribution to the food situation. The 
manufacture of the cellulose and acetate rayons from 
wood pulp enables a new area to be utilized for fibro 
production, namely, the Arctic and sub-Arctio forest 
regions, in which there is no competition with food 
production. It might be, therefore, that the future 
will see & reduction in the quantity of natural fibres 
used, and their replacement by fibres derived from 
wood pulp. 
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The future of the synthetic fibres may be limited 
chiefly perhaps by the availability of raw materials 
and the vast investment costa of the neceasary plant. 
How great are these costs is not generally appreciated. 
It is reported that, for the development of nylan, 
the Du Pont Company spent 45 million dollars on 
research, 21 million dollars on sales campaigns and 
196 million dollara on plant. The new plant of 
Imperial Chemical Industries, Ltd., for the pro- 
duction of "Terylene' is estimated to oost £10 million. 
It w not surprising, therefore, that the birth of & 
structurally new fibre of merit and distinction is 4 
rare occurrence. The combined efforts of tho great 
many scientific workers who during the pest twenty- 
five have examined thousands of possible 
products have led only to five classes of synthetic 
fibres. 

Nevertheless, whatever the future relations may 
be between the various classes of fibres, textile 
manufacturers now have at their command a range 
from which it is possible to create products trans- 
cending all past conceptions of textile utility. In the 
near future, the art or, as it is now fast becoming, 
the science of textile production may reflect as never 
before our achievements in the fields of chemistry 
and physios. D. W. Huw 


ANTIBIOTICS IN 
ANIMAL NUTRITION 


WIN the past decade the application of 
antibiotics has had æ profound influence on 
human and veterinary medicine. Recent develop- 
ments show that their impact on agriculture may be 
equally important, and it waa apposite that this year 
at Belfast, ions I (Physiology) and M (Agriculture) 
of the British Association should discuss in joint 
session the place of antibiotics in animal nutrition. 
. In his opening remarks, Dr. 8. K. Kon (National 
Institute for Research in Dairying) tréced the steps 
that led to. the ising discovery of the growth- 
promoting effects of these drugs. It has been known 
for & long time that proteins of animal origin are, on 
the whole, biologically superior to those derived from 
plants; im fact, the clamio concept of first- and 
eecond-class protein was based on this distinction. 
When later the emphasis shifted from protein as such 
to its component amino-acids, it became evident that 
something else apart from & good balance of these 
was responsible for the 
sources of protein. Work with rata and poultry in 
the United States, especially by Hartman and Cary 
and Bird and his associates at Beltsville and the 
Zuokere of Columbia University, ahowed that these 
producta carry 8& hitherto unrecognized growth 
substance which, owing to ite association, came to be 
lmown as the animal protein factor. It is only fair 
to recall that some twenty years ago Dr. Katherine 
Coward, workmg in England in the laboratories of 
the Pharmaceutical Bocety, showed that the puri- 
fication of casein ived it of something easential 
for the proper opment of rata on synthetic 
diets. 

With the brilliant isolation m 1948 of the anti- 
pernicious anmmia factor by Rickes and his asso- 
ciates, of the Merck Laboratories, New York, and by 


Lester Smith and colleagues, at the Glaxo Labor&-- 


tories, Ltd., Greenford, and ita identification as a 
vitamin by the former workers, it soon became 
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apparent that vitamin B, as it was called, accounted 
for much of the special activity of carriers of the 
animal protein factor. The value of vitamin By, in 
enhancing pean rations for pigs and poultry in 
the United States led to a search for suitable sources, 
and these were found in the residues from the anti- 
biotios, industry, especially from fermentation pro- 
cesses in the preparation of aureomycin and strepto- 
mycin. Thus a substance at first believed to ennoble 
only animal tissues came to be derived mainly from 
activities of micro-organisms. 

The crude product from Streptomyces aureofaciens 
proved better in poultry rations than an equivalent 
quantity of vitamin B,,. Shortly after this 
observation, Stokstad and Jukes, of Lederle Labora- 
tories, announoed that the superiority waa due to the 
presence in the residue of traces of &ureomyoin and 
that the antibiotic, even by itself, promoted the 
E DE ee At first sight this 
un eot seemed scarcely credible, and Dr. 
Kon confessed his initial disbelief; but confirmatory 
evidence soon came from numerous laboratories in 
the United States and from the Shinfield Dairy Insti- 
tate itself, establishing that animals benefit from the 
addition to their diet of any one of several antibiotics, 
especially penicillin, &ureomyoin, terramycin and 
streptomycin. Commercial application on & large 
scale was not slow to follow in the United States, 
where antibiotics are now included in many practioal 
rations for pigs, chicks and turkeys. 

In Great Britain the use of antibjotios is governed 
by the Penicillin Act, 1047, and their addition to 
rationa is for the time being prohibited. Controlled 
experiments are now ın progrees in several centres 
under the eis of the Agricultural Research Council, 
and an official statement of policy will no doubt be 
made when the tests are completed. This cautious 
attitude is certainly well founded. To begin with, 
husbandry and feeds in Britain are so different from 
those in the United States that British workers 
cannot call on the wealth of American experience 
but must work out their own solution. In examining 
the problem afresh, the possible dangers of placing 
powerful drugs indiscriminately in the hands of 
farmers must be carefully considered. Their action 
on frank disease must be dissociated from that in 
promoting growth of apparently healthy stock. How 
the antibiotics act is still a mystery, though all 
indications are that it is in some way through the gut 
flora. Long-term effects, with the associated riak of 
appearance of resistant strains, must thus be faced. 


"Finally, the value of antibiotios for ruminants and 


for laying birds is, to eay the least, doubtful, and care 
must be taken that they reach only those animals 
they can help. Antibiotios may well become of 
major importance in British agriculture, but they 
should not be introduced without proper safeguards. 

Dr. M. E. Coates (National Institute for Research 
in Dairying) discussed the mode of action of anti- 
biotice. Three hypotheses to account for the growth- 
stimulating properties of antibiotics, when given by 
mouth, have been posed: they may themselves 
be eapential gro factors; they may alter the 
intestinal micro-organisms to the baneftt of the host ; 
or they may suppreas some infection in the gut 
interfermg with normal growth. 

The first explanation is unlikely, since several 
antibiotics of different chemical constitution all have 
& similar growth effect; in addition, this effect is 
shared, though to & leas extent, by sulphonamides, 
arsonic acids and some detergents and is, therefore, 
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more likely to be brought about through the common 
antibacterial action of all these compounds. 

The remaining two hypotheses were investigated 
in experiments, which Dr. Coates proceeded to 
describe. Repetition at Shinfleld confirmed the 
original findings of Stokstad and Jukes that pure 
&ureomyoin promotes the growth of chicks, and 
penicillin and terramycin acted similarly. The 
antibiotics were effective with normal chicks and with 
chicks deprived of the animal protem factor. Most 
of the later work was done with only one antibiotic, 
penicillin, which was readily available in Great 
Britain. Assays showed that, given as the procain 
salt to the extent of 25 mgm./100 gm. diet, it survives 
in bacteriostatic concentrations as far as the lower 
intestine, but no consistent bacteriological differences 
wero deteoted either by direct microscopy or by 
cultural methods between birds with or without the 
untabiotio. 

Changes in microbial population or in its behaviour 
are likely to result in changes in vitamin requirements 
of the host chick, particularly of those vitamins of 
the B complex that can be synthesized by intestinal 
micro-organisms. Experiments with diets deficient 
m any one vitamin indicated that penicillin increases 
the chick’s requirement for nicotinic acid but spares 
biotin, folio acid and one or more unidentified oom- 
ponents of the complex represented ın the animal 
protein factor.  Biely, ın Vancouver, found that 
a@ureomycin spares nicotinio acid, folic acid and 
riboflavin, but the differences between the two 
laboratories were probably due to differences in 
experimental conditions. The salient point was that 
these vitamin economies slone are insufficient to 
account for the dramatic growth rosponse to anti- 
biotics, particularly as ıt was also obtained at Shin- 
field with baby-chick mashes containing ample 
vitamins and enimal protein. Comparison of these 
latter findings with those of workers at the Glaxo 
Laboratones provided & pointer to a different 
explanation in that chicks at Glaxo given baby-chiok 
mashes did not respond to penicillin. The chick 
rooms at Shinfleld had been in continuous use for 
poultry for at least ten years, whereas poultry had 
rerely been housed in the Glaxo Laboratory. In a 
Joint experiment chicks from the same hatch and 
receiving the same batch of diet were divided between 
the old Shinfleld place, a new room there that had 
never contained poultry, and the Glaxo Laboratories. 
Penicillin improved growth only m the old place. 
The treated chicks grew as well there as those, 
treated or untreated, in the other two places where 
penicillin had no effeot. The antibiotic was, in fact, 
preventing & depression, rather than oausing an 
increase in growth. Chicks from the new room 
showed & similar depression when birds from the old 
room were placed in the same cages with them. 
Careful examination of the birds revealed no signs 
of any recognizable disease, and the evidence sug- 
gestod that the improved growth with penicillin in 
the old room resulted from & suppression of an 
1napparent transmissible ‘infectious’ condition that 
prevented the birds from growing optimally. Support 
for this view came from the work of Reyniers, of 
Notre Dame University, who, Dr. Coates said, 
obtained no response to antibiotics in his germ-free 
chicks. 

The characteristics of the infective agent are now 
being studied at Shinfleld by means of ‘Perspex’ 
wolation boxes, each housing two oages, in which 
'infected' and ‘uninfected’ chicks are kept side by 
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side. The agent oan bo transmitted by the whole-gui 
contents of ‘infected’ chicks, but not by those of 

Dr. Coates conoluded by saying that in frank 
disease, and in the inapparent 'infeotion', the beneficial 
effect of antibiotics on growth manifested itself both 
on complete diets cont&ining sources of animal protein 
and on all-vegetable dieta. With ‘uninfected’ chicks 
it was obvious only with the latter. Finally, with 
germ-free chicks, antibiotics should bo ineffective 
whatever the diet. 

Dr. W. F. J. Cuthbertson (Glaxo Laboratones, 
Ltd.) spoke next, on antibiotics and the animal protein 
factor. After outlining the steps that had led to the 
recognition of the animal protein factor aa a complex 
of which vitamin B,, forms only one of the important 
constituents, he pointed out that antibiotics behave 
like animal foods in that they increase the growth of 
chicks, rats, pigs and turkeys on purely vegetable 
rations to & greater extent than vitamin B,, alone. 
The joint experrments with the Shinfleld workers 
have shown that, when the growth effect i8 manı- 
fested with good diets containing the animal protein 
factor, ıt is due to the presence of a growth«lepressant 
‘infection’. He has found, however, that on all- 
vegetable rations even ‘uninfected’ chicks bencfited 
from the addition of antibiotics to their diet ; tho 
removal of the ‘infection’ cannot, therefore, be u 
complete explanation of the growth-promoting action 
of these drugs. The vitamin B,, requirements of such 
birds were reduced by the antibiotics. Even when 
the parent flock was kept on a normal diet and their 
‘uninfected’ chicks received a vegetable ration 
containing ample amounts of all the known vitamina, 
including vitamin By, penicillin still improved 
growth. This effect could not be explained by a 
vitamin-sparing action on the known vitamins or by 
anti-infective activity, but indicates thet the anti- 
biotic decreases the chick's need for somo unidentifled 
essentials. In fact, the addition of heat-dried liver 
to the all-vegetable diet improves ıb only a little: 
but additional penicillin has a marked effect, whereas 
the opposite was true with freeze-dried liver, indicat- 
ing that penicillin has spared a heat-labile unidentified 
growth essential. 

A possible explanation of these findings is that 
antibiotica control the activities of the gut micio- 
organisms by encouraging those that synthesize 
growth factors and removing those that destroy thoin, 
Dr. Cuthbertson said that one could further speculate 
that the growth-depressant ‘infection’ demonstrated 
in chicks may act by increasing destruction of growth 
factors in the gut. Should this prove true, the 
addition of these factors might increase growth on 
rations now considered optimal but, in fact, not 
containing enough of certain components to allow for 
loga through bacterial activity. 

In the discussion Mr. K. L. Robinson (Queen'» 
University, Belfast) said that in his experimenta on 
pigs he had obtained & marked response to anti- 
biotica both with all-vegetable diets and with diets 
containing flsh meal. Food utilization way ulo 
increased. Removal of the antibiotics at the mid- 
fattening stage produced & setback that was cured 
when the antibiotic was given again.  Anothei 
speaker, from Dublin, said that in his experience 
penicillin improved the growth of pigs on diets 
containing maize, soya-bean meal and fish meal, but 
that the effect was greater when maize waa replaced 
by wheat offals and oats. Wrth chicks he ohzerved 
improvement on all diets. 
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NEWS and VIEWS 


Royal Soclety : Award of Royal Medals 


H.M. rn» Queen has been graciously pleased to 
approve recommendations made by the Council of 
the Royal Society for the award of the two Royal 
Medals for the current year as follows: to ‘Sir 
Frederic Bartlett, for his creation of an experimental 
school of peyohology which has established under his 
leadership an outstanding position recognized inter- 
nation as without superior; to Prof. C. K. 
Ingold, for his extensive theoretical and practical 
studies of the mechanism of, and the factors in- 
fluencing, organic chemical reactiona; and for his 
analysis of the structure of benzene. 


Institution of Civil Engineers : Awards for 1951-52 


Taa Institution of Civil Engineers has announced 
the followmg awards utar (subjects given in 
brackets) which were at meetings of the 

ineering Divisions of the Institution durmg the 
session 1951-52: Telford Gold Medal, Dr. Carlo 
Semenza (the most recent dams by the Società 
Adriatica di Elettricità (B.A.D.E.) in the eastern 
Alpe); Coopers Hil War Memorial Prize, Dr. E. J. 


Hamlin (sewerage and in sub- 
tropical countries, with ial reference to South 
Africa and Mauritius) ; Telford Premiums, A. A. 
Fulton (civil ineering of hydro-electric 
development in Sootland), . C. White (the design 


and construction of the new deep-water quays at 
Leith), R. H. MacDonald (relation between daily 
rainfall and flow of the River Shin) and J. T. Calvert 
and P. M. Amootta jointly (some problems in the 
disposal of industrial effluents and domestic wastes) ; 

Prize, W. Storey Wilson and F. W. 
Sully jointly (the construction of the caisson forming 
the foundation to the circulation-water pump-house 
for the Uskmouth generating station); Manby 
Premium, Dr. B. G. Neal and Dr. P. 8. Symonds 
jointly (the rapid calculation of the plastic collapse 
load for & framed structure). 


Blology at Chelsea Polytechnic, London : 
Dr. B. Barnes 


Ds. B. Barnes will retire from the headship of 
the Department of Biology at Chelsea Polytechnic 
at the end of 1952. He was born in 1888 and after 
service as a schoolmaster and in the First World War 
he graduated with first-class honours in botany from 
Birkbeck College, University of London, in 1922. He 
served for thirteen years as a demonstrator and 
lecturer at that College, taking his Ph.D. in 1928 
and his D.So. in 1933. He became head of the 

ent of Biology at Chelsea Polytechnic in 
1934 and has served with distinction in that capacity 
sinoe that date. He served for & long period on the 
Council of the Linnean Society and waa vice-president 
during 1937-88, 1942-44 and 1051-52. He also acted 
as deputy treasurer of the Booiety during 1942-45 
and as botanical secretary during 1944-51. He waa 
president of the British Mycological Society in 1084 
and was editor of the Transactions of that Society 
for a long period. He served for thirteen years on 
the Scientific Committee of the Royal M sates 
Society. He has also pla his part as recorder 
and secretary of Section SE Botan of the British 
Association. Dr. Barnes has made many contri- 
butions to botanical research and will be particularly 
remembered for the encouragement which he has 
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given to the large number of research students who 
have passed through his hands, many of whom have 
afterwards gained distinction; his sympathy with 
the part-time student is particularly notable. The 
Department of which he has been head has grown 
during his tenure of office; it embraces the subjecta 
of botany, zoology, physiology and chiropody, and 
no greater tribute can be paid to him than to note 
that it will in future develop as three separate and 
fully-fledged departments. i 
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: Mr. C. C. Hentschel 
Mr. CO. O. HnuwTrsOBEL has been appointed to 
succeed Dr. B. Barnes as head of the Department of 
Biology ; the Department will im future deal only 
with the subjects of botany and zoology. Mr. Hent- 
schel, who was educated at Bt. Paul's School, St. 
Bartholamew’s Medical College, Birkbeck College 
and King’s College, London, was appointed to the 
staff of Polytechnic in 1931, and has been senior 
lecturer in zoology for many years. He was chair- 
man of the’ imi Medical Boerd of Studies of 
the University of London during 1944—47 and is at 
‘present chairman of the Board of Studies in Zoology 
and the representative of that Board on the Faculty 
of Science. He is vice-president of the Linnean 
Society, which office he has held on two previous 
occasions, and is & fellow of the Zoological Society. 
As the part author of “Biology for Medical Studente”, 
his name is familiar to many students of biology. He 
has witnessed & remarkable growth in the zoological 
section of his department since his appointment to 
the Polytechnic, and in the wider capacity in which 
he will now act will have opportunities for furthermg 
this development. 
Dr. Mary F. Lockett 
Dr. Many F. Locxerr was appointed as from 
September 1, 1952, to the headship of the Depart- 
ment of Phymology ; the Department had formerly 
been part of the Department of Biology. Dr. Lockett 
was educated at Cheltenham Ladies College, the 
Royal Free Hospital Medical School, and Newn- 
ham College, Cambridge. She was awarded the 
degrees of .„ B.8. in 1935, M.D. in 1930, and 
Ph.D.(Cantab.) in 1945. After holding reaident 
hospital appointments at several hospitals in London 
and in Cairo she became Beit Memorial Fellow foi 
Medical Research at Cambridge during 1041°45 anc 
was elected to a research fellowahip at Newnham 
College, which she held during 1946-47, when she 
' unfortunately had to resign owing to the illness of 
her parents. Dr. Lockett has held poste at University 
College, London, and the University of Glasgow. She 
is an active research worker with many publications 
to ber credit, and will have full scope for her great 
ability in building up her new department at Chelsee 
Polytechnic. 


Research Grants for the Department of Anatomy. 

Oxford y 

A GRANT of 12,000 dollars has been made by the 
Rockefeller Foundation to the University of Oxforc 
for advancing the research in technical methods o! 
Bigroece y Wilco berig carried ott i EE 
ment of Human Anatomy under the direction of Dr. 
R. Barer. During the past few years, these studiert 
have bean concerned with optical methods which are 
particularly suitable for the investigation of living 
cells, and the Department is fortunate in i 
(through the generosity of the Nuffield Foundation; 
the first new Burch reflecting microscope, an instru- 
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ment which is specially advantageous for ultra-violet 
and infra-red microspectrography. Other specialized 
techniques under development include various forms 
of phase-contrast and interference microscopy, which 
are now being used for a general programme con- 
cerned with the action of physical and chemical 
agents on living cells. Recently, new methods have 
been devised for the optical determination of cell 
masa and the regional concentration of solids within 
living cells. Some applications of these are likely to 
prove of considerable value in clinical pathology. 

A grant of £1,500 a year for three years has elso 
been made by the National Coal Board for research 
work to be carried out in the Department of Human 
Anatomy (under the direction of Dr. J. 8. Weiner) 
in collaboration with the Medical and Rescue Per- 
sonnel Departments of the Board. For some years 
the Medical Research Councu Climatic and Working 
Efficiency Unit in the Department has been engaged 
on fundamental and applied investigations on human 
adaptation to climate, partioularly to hot environ- 
ments. It is now proposed that this work should be 
extended to include mining problems concerning the 
effect of hot and humid atmospheres on health and 
efficiency. This work was pioneered many years ago 
by the late Prof. J. 8. Haldane and Prof. Neville 
Moss, and its development in the Department of 
Human Anatomy at Oxford, at Singapore and (during 
the Second World War) at the National Hospital, 
Queen Square, London, has yielded a knowledge of 
methods and an accumulation of data much of which 
is particularly applicable to mining problems. The 
Unit at Oxford has already played & pert in the 
inauguration of gmnilar work in the South African 
gold mines. The immediate inquines on behalf of 
the National Coal Board will be concerned with the 
performance of rescue personnel at high temperatures 
and with the effect of age on the ability to withstand 
lugh temperatures. 


Functions of the 
Anniversary 


For the scientiflo investigator, the most difficult 
of all feats is to form & new idea in the face of pre- 
vailing dogma. At the end of the nineteenth century 
the body was as & collection of organs 
co-ordinated and integrated by the nervous system, 
and the function of individual organs was explained 
in terms of their nervous connexions. But it was 
well known that a nerveleas pancreas did secrete 
when. acid food entered the intestine. Physiologists, 
baffled, searched for new nervous paths. Fifty years 
ago, m 1902, Starling, working in University College, 
London, suddenly had a new idea that it must be a 
chemical reflex, and quickly proved this by grinding 
up the lining of the intestine with some weak acid, 
injecting it into the blood and obtaining an immediate 
flow of pancreatic juice. This intestinal substance 
was called secretin because it caused the pancreas to 
secrete. The functions of most endocrine glands were 
known ; but it was not until the discovery of secretin 
that their role in the overall organization of the body 
was understood. From the example of secretin, 
Starling and his fellow-worker, Baylies, postulated 
that the higher animals posseas, in addition to the 
nervous system, & second co-ordinating and inte- 
grating system: substances formed in one organ 
ciroulate in the blood and regulate the function of 
another organ or site. To these they gave the name 
‘hormone’ (to excite), and said that, when this word 
was used, the attribute of messenger should be 
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understood. This idea of & blood-borne regulation of 
normal body functions has proved to be one of she 
most fruitful in physiology, and to-day, with the 
advent of cortisone and adrenocorticotropic honnone, 
may be ready to give us a new concept of disease. 


Colonlal Research and Development 


Tre debate on the Queen's Speech in tho House 
of Commons on November 7 was concerned with 
Colonial affairs; but attention was focused on the 
situation in Kenya, and, except in Mr. Bernard 
Braine's speech, Colonial research received no atton- 
tion. Mr. Braine, in directing attention to the 
importance of Colonial development, stresaed par- 
ticularly the urgent need for improved transport and 
more knowledge about the Colonies and their human 
and physical resources. In this connexion he referred 
to some achievements in Colonial research and im 
particular to the work of the Colomal Products 
Research Council. Sir Leslie Plummer supported Mr. 
Braine’s remarks on the importance of research, 
perticularly agricultural research. Mr. Braine 
pleaded for early clarification of the present uncor- 
tainty arising from the expiry in March 1956 of thc 
Acts under which the Colonial Development and 
Welfare Schemes are financed. The Colonial Research 
Council has already pointed out ın its current report 
that uncertainty is making the planning of long-term 
research imposible and hindering the reenuting of 
research workers for the Colonial territories. Never- 
theless, no comment on this matter was made when 
the Under-Secretary of State for Commonwealth 
Relations replied on the debate. 


Laterlte and Laterltle Solls 

In Technical Communication No. 
Commonwealth Bureau of Soil Science, cntitled 
“Laterite and Lateritic Soils" (pp. 51; from the 
Bureau, Farnham Royal; 1952; 65.), J. A. Presaott 
and R. L. Pendleton, the distinguished authors of 
this publication, quote the early, lucid and author- 


47 of the 


"'itative descriptions given by F. Buchanan (1807) and 


T. J. Newbold (1844). They illustrate the strikingly 
cellular nature of laterite by photographs of thc 
material when used in building, and prosent maps 
showing its wide distribution in India, Australia and 
Africa. Laterite occurs at shallow depth and at the 
surface, and the bare slag-lıko sheets aro believed to 
be the exposed illuvial horizon of an ancient soul. 
This material has a high content of sesquioxidos and 
is usually associated with resistant mincrals and with 
kaolinite, which may perhaps be formed by sikfication 
of gibbsite. In discussing the mobility of sesquioxides, 
Prescott and Pendleton suggest that high acidity 
resulting from oxidation of ferrous sulphides may 
have & bearing on the origin of laterite. Examination 
of Australian laterite suggests that gallium, molyb- 
denum, lead, ‘vanadium and zinc are concentrated 
with the iron, and deficiencies of copper, manganese 
and phosphorus have been noted where present-day 
soils have developed from broken-down laterite 
formations; such soils are usually infertilo. The red 
earths and red loams of the tropics are formed from 
a variety of rocks as well as from broken~lown 
lateritio formations, and it B unfortunate that tho 

have received names such as ‘laterite’, 'lateritic soil 
or 'latosol'. Prescott and Pendloton agree with the 
United States Soil Survey staff that it would be better 
to confine the word ‘laterite’ to such ferruginous 
materials as harden on exposure and to th» relicts of 
such materials. These relicta can be found in several 


872 


of the zonal soils, but they can usually be regarded 
as fossil and as accidental constituents that are not 
relevant to clagerfication, at the categorical level of 
the ‘great soil groupe’. 


The Linnean Tradition In Sweden 


Tear the Linnean tradition of going far afield to 
collect and bring back planta, thereby extending 
floristic and taxonomio knowledge, is still very much 
alive in Sweden to-day is borne out by con- 
tributed to & recent number of the Arkiv för 
Botantk (1, Pt. 6; 1952). Prof. Von C. Skottaberg, 
of the Botanioal Section of the Naturhistorischen 
Reichamuseums, Stockholm, has contributed a further 
article on the flora of San Ambrosio, off the coast of 
Chile ("Weitere Beitrige zur Flora der Insel San 
Ambrosio (Islas Desventuradaa, Chile)"), while K. H. 
Reichinger has written both on ‘Plante nove 

' and on the flore of Turkey from oollections 
lodged in the Stockholm herbarium. 


Trace-metal Dating of Archzo'ogleal Sites 


New chemical and physical methods of determining 
the age of ancient sites are continually being sug- 
gested—the fluorine method, carbon-14, and the 
determination of phosphatic content of the soil are 
some examples. In a recent number of Sotence (116 ; 
July 4, 1952), V. P. Sokoloff and G. F. Carter oon- 
tribute an article entitled “Time and Trace Metals 
in Archsological Sites". The metals in question are 
copper and zmo. These two metals, as well as others, 
occur in soils in several different forms, both mmeral 
and organic, and they can be determined by analysis. 
Actually the authors are mainly concerned with the 
study of various middens outside the suitability and 
the time-range of the carbon-14 method. It is not 

that this is & very sensitive form of test, 
but it could differentiate middens a thousand years 
old from those of, Bay, Pleistocene date. 


Velocity Distribution of Sporadic Meteors 


A PAPER by Almond, J. G. Davies and 
A. C. B. Lovell (Mon. Not. Roy. Astro. S00., 111, 585 ; 
1951) gave an account of the application of the radio- 
echo technique to the study of the velocity dis- 
tribution of radic (ccm of magnitudes 4-5-6, 
and & atid papar 112, 21; 1952) gives 
further results AE d from the application to 
fainter sporadic meteors of magnitudes 6-7-5. The 
apparatus was basically similar to that previously 
used, but additional sensitivity was acquired. by 
increase in transmitter power and aerial gain. Two 
series of experiments were carried out: apex experi 
ments during the autumn mornings of 1950; and 
antapex experiments during the spring evenings of 
1951. Details are given of the ta carried 
out during November 8-Deoember 14, 1950, between. 
the hours of about öh. and "h. in the autumn 
mornings. On the assumption that the meteors were 
moving in random directions and at the parabolic 
velocity limit, J. A. Clegg worked out the velocity 
distribution to be expected, and it was found that 
there was no sign of a hyperbolic velocity camponent. 
The antapex expermenta were carried out between 
approximately 1.h. and 1th. during March 29-May 18, 
1951, and the velocities measured. From the velocity 
distribution the same conclusion is arrived at as 
before, namely, that there is no sign of any hyper- 
bolic velocity component. A very interesting feature 
of the curves is that the theoretical curves showing 
the distribution on the sssumption of uniformly 
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distributed parabolic meteors indicate much higher 
velocities than those derived by experiment. Not 
only do the results all ahow the absence of hyperbolic 
velocities, but they also indicate’ that a large pro- 
portion of sporadic meteors must have relatively 
Bhort-period orbita. Several other matters are disg- 
cussed, such as the range of magnitudes and estimates 
of magnitude from electron densities in the trails, 
and also by comparison of visual and radio echo-rates. 
Now that the sporadic meteors canbe accepted as 
members of the solar system, many moving 1n small 
orbita, the whole problem of their origin may have to 
be considered afresh. How did these short-period 
particles originate, and when were they fo ? It 
seams doubtful whether any theory at present 
adequately answers these questions. 
Conference on Malnutrition in Tropical Africa 

A OONFERENGOB of nutrition e opened on 
November 19, at Fajara in the Gambia, British West 
Africa, to examine problems of malnutrition in 
African mothers, infants and young children. This 
is essentially & conference on kwaashiorkor— one of 
many terms used to describe certain manifestations 
of malnutrition in young children in tropical and 
sub-tropical areas, especially in Africa. Kwashiorkor 
is now regarded as being associated with & deficiency 
of protein in the diet. The conference is being held 
under the auspices of the Commission for Technical 
Co-operation in Africa South of the Sahara. Delegates 
from the Governmenta of Belgium, France, Portugal, 
Southern Rhodesia, the Union of South Africe, the 
United Kingdom and African territories are to 
attend. There will also be observers from the Food 
and Agriculture Organization, the World Health 
Organization, the U.N. International Children’s 
Emergency Fund and the International Children’s 
Centre. The United Kingdom delegation includes 
Profs. B. 8. Platt and A. A. Monorieff from London 
and experts from the West, East and Central African 
territories. 
Survey of Applied Mathematics In the United States 


THR United States National Academy of Sciences, 
under contract by the National Science Foundation, 
is to make & broad survey of research and training in 
applied mathematics in the United States. The 
survey, to be oarried out with the co-operation of 
the Office of Naval Research, the Office of Ordnance 
Research of the Army, and the Office of Scientific 
Research of the Air Force, is to take one 
year, and Dr. F. Joachim Weyl, of the Mathe- 
matics Branch, Office of Naval Research, has been 
loaned to carry out the work with the advice of a 
committee selected by the Division of Mathematics 
of the National Research Council. The survey group 
will seek to determine the nature and extent of 
research in applied mathematics being carried out by 
government organizations, universities and industry, 
and will also report on the traming and teaching in 
the subject, with an indication of the areas which are 
not receiving adequate support. As part of the study, 
a conference on training and research needs in applied 
mathematics will be held during the spring of 1053 
to consider the findings of the survey and to examine 
the future of research and teaching in this fleld. In 
generel, this survey will be on the lines of that on 

ysiology being carried out by the American 

hysiological Society, also under contract by the 
National Science Foundation (see Nature, August 16, 
p. 268). 
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UNIVERSITIES AND UNIVERSITY COLLEGES IN GREAT BRITAIN * 


Fe ita publication, "Returns from Universities 
and University Colleges in receipt of Treasury 
Grant for the Academic Year 1950-51"*, the 
University Granta Committee has continued the 
small format introduced last year. While the record 
number of students of the previous year was not 
attained, the decrease was only slight— 85,314 
instead of 85,421— and the proportion of assisted 
students algo remained high (72-5 per cent compared 
with 72-8 per cant during 1949 50 and 73-7 per cent 
during 1948-49) ; the dependence on Parliamentary 
grants again increased and now represents 64-9 per 
cent of the recurrent income, 16-6 per cent coming 
from fees (compared with 17-7 per cent during 1949— 
80), 5:5 per cent from endowments and 4:3 per cent 
from grants from local authorities, as against 5-7 
per cent and 4-6 per cent, respeotively, during 1949- 50. 
The ratio of staff to students again increased, the 
full-time teaching staff being now 8,603 compared 
with 7,930 during 1949-50. Although the number of 
professors increased by 48 and of readers, assistant 
professors and independent lecturers by 62, the 
increase was mainly in the grades of lecturers (360), 
assistant lecturers and demonstrators (83) or other 
grades (120). Separate figures are now given for the 
Colleges and Schools of the University of London 
for full-tume staffs, income and expenditure and 
libraries. 

Of the full-time students, 67,743 were reading for 
a first degree, 6,244 for a diploma and 11,327, together 
with 4,158 of the 16,698 part-time students, were 
engaged ın research or other advanced work; 64,180 
full-time studentas were in England, 5,133 in Wales 
and 16,001 in Scotland, the decrease in Scotland thus 
offsetting an increase of 776 men and 247 women in 
England; in Wales there were 216 fewer men but 
65 more women. Of the total, 15,008 were &t Oxford 
and Cambridge, 18,412 at London and 30,670 at 
other English universities and colleges. Only at 
Bristol and Liverpool were there increases of more 
than & hundred students. ‘The total for London 
colleges and schools increased by 918. Elsewhere 
there were decreases or slight increases. The North 
Staffordghire University Co appears in the returns 
for the first tıme. The proportion of full-time students 
residing in colleges and halls of residence increased 
to 24-3 per cent, but is still less than in 1938-39 
(25-1 per cent), although the number in residence is 
groater (20,732 compared with 12,555). "The pro- 
portion of women in residence is still nearly double 
that of men (38-9 per cent compared with 20 per 
cent); 89-1 per cent of full-time students were in 
lodgings and 36-6 per cent at home, compared with 
88-2 and 41-7 per cent, respectively, before the War. 
There was a further slight increase in overseas 
students compared with 1949-50: 3,657 full-time 
and 1,628 part-time students came from within the 
British Commonwealth and 2,902 full-time and 1,290 
part-time students from foreign countries. Of the 
22,223 studente admitted for the first time in 1950— 
öl (a decrease of 2,108 on 1949-50), 20,202 were 
reading for a first degree and 1,931 for a diploma, 
and, of those reading for a first degree, 1,830 were 


* University Grants Committee: Returns from Universities and 

Universi fn receipt of Treasury Grant, Aoademio Year 
s. 

1060105: (Cr 8638.) Pp. 44. (London: ILAL Stationery Office, 


leas than eighteen years of age and 11,656 were 
nineteen or more. 

Although the distribution of full-time students did 
not differ mgniflcantly from that during 1949-60, 
some of the changes in numbers are noteworthy. 
Arts students represented 43-1 per cent of the total ; 
those in pure science 20-1, in medicine 16-6, in 
technology 12-4, in dentistry 3-4, in agriculture 3-1, 
and in votorinary science 1:3 per cent. Of the full- 
time advanced students, 24:0 per cent were working 
for a diploma and, of the remainder, 38-8 were in 
arts, 34-0 in pure science, 11-9 in medicine and 
dentistry, 11-8 in technology, and 3:3 per cent in 
agriculture. While the number of full-time students 
in arta decreased by 455 to 37,248 and those 1n science 
increased by 251 to 17,168, there was & decrcase of 
342 in the students of technology. In spite of the 
alight increase of 54 in advanced students of tech- 
nology, there is no evidence in these returns of any 
response to the call for more univerarty-trained 
technologists sounded so urgently more than two 
years ago. Aledical students were almost stationary 
at 14,201, and students in agriculture decreased by 
167 to 2,606. An increase of 391 in veterinary science 
students was due to the moorporation in the Univer- 
sity of London of the Ro Veterinary College with 
380 students. Of the -time students, 37,714 out 
of 49,999 men and 9,627 out of 14,181 women in 
England were receiving assistance in the way of 
scholarships, exhibitions or other awards from public 
or private funds: for Wales, the corresponding 
figures are 3,314 out of 3,822 men and 1,096 out of 
1,311 women ; and for Scotland, 8,144 out of 12,010 
men and 1,950 out of 3,901 women. The percentage 
of aaaisted students in England ranged from 77-9 per 
cant in the provincial universities, to 65-9 per cont 
in the University of London ; Oxford and Cambridge 
with 75-7 and 74-3 per cent, respectively, thus came 
between the two. Of the 605,831 full-time men 
studenta, 37-2 per cent were in arte, 21:1 per cont in 
pure science and 16-8 per cent in technology ; for 
the 19,483 women studente, the corresponding figures 
are 63-0, 17-0, 15-1 and 1 per cent. Medicino and 
dentistry claimed 44:6 per cent of the part-time 
advanced studenta, arts 30-4, technology 9:6 and 
pure science 8-7 per cent, compared with 45.1, 32-8, 
10-8 and 10-8 par cent, respectively, in 1049-50. 

The recurrent inoome of the universitics and 
university colleges of Great Britain increased by 
£2,258,388 to £24,268,123, of which £15,767,002 was 
from parliamentary grantas, £4,022,459 from fees, 
£1,329,916 from endowments and £1,040,037 from 
grants from local authorities. Of the total income 
from publio funds of £16,807,089 and £7,461,084 from 
other sources, the University of London received 
£5,075,985 from public and £2,070,651 from other 
sources; the University of Cambridge similarly 
received £1,043,007 and £1,080,845 ; for Oxford the 
corresponding figures are £040,830 and £729,400 ; 
for Manchester, £912,718 and £277,390 ; for Durham, 
£720,902 and £815,985; for Birmingham, £724,752 
and £271,904; for Bristol, £033,970 and £299,369 ; 
for Leeds, £700,876 and £245,261; and for Liverpool, 
£665,317 and £246,085. No other ish university 
or university college, except Sheffield, with £607,415, 
had an income exceeding half a million pounds, 
though three universities in Scotland exceeded this 
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figure: Aberdeen, with £404,450 from public and 
E. eet from other sources; Edinburgh, with 
£738,037 and £345,108 ; and Glasgow, with £895,660 
and £361,388, respectively. The University of Wales, 
including the Welsh National School of Medicine, 
received £847,960 from publio funds and £327,164 
from other sources. 

Of the total expenditure of £24,209,862, an increase 
of £2,501,952 on the previous year, administration 
accounted for 8-7 per cent, departmental main- 
tenance 69-7, maintenance of premises 11-1, and 
miscellaneous iture 9-4 per oent. Capital 
expenditure met from reserves amounted to £254,274 
and allocation to reserves, £286,707; for 1949-50, 
these figures were £472,327 and £270,093, respectively. 
Departmental maintenance inoluded salaries of 
teaching and research staffs and paymenta for super- 
annuation, the running costs of laboratories, lecture 
rooms, libraries and museums, and the ply of 
materials, apparatum, books, specimens, Wi. alesis 
and superannuation amounted to £11,895,971, an 
increase of £1,349,625 on the previous year; this 
representa 49-1 per cent of the total expenditure, 
compared with 48-4 per cent in 1949-50 and an 
8:5 per cent increase in full-time staff. 

Library expenditure, exoluding general main- 
tenance of library buildings, rates, heat, light, 
repairs, eto. amounted to £891,385 compared with 
£788,402 in 1949-50, the percentage of total univer- 

ity expenditure ining 3-7 per cent. Of this 
total, £473,087 waa for salaries and wages, £197,062 
on account of books and £108,805 on periodicals. 
The University of Oxford spent £82,095 on books, 
and Cambridge £10,102, while a total of £51,025 
(including £7,027 on the Central Library, £5,678 at 
the London School of Economica and £5,006 at 
University College) was expended for this purpose in 
the colleges and schools of the University of London. 
Nine other universities, bi (£5,102), Bristol 
(£5,467), Leeds (£6,638), Liverpool (£8,111), Man- 
chester (£9,092), Aberdeen (£6,095), Edinburgh 
(£9,648), Glasgow (£8,933) and St. Andrews (£5,307), 
spent £5,000 or more on books, but only London 
(£80,496), Cambridge (£7,542), Glasgow (£7,268), 
Manchester (£5,228) and Oxford (£5,175) spent a like 
sum on periodicals. 

While these returns show that university expansion 
in Britam has now been halted and afford signs, as 
in the increasing ratio of staff to students and the 
alight decrease in the proportion of art students, that 
the universities are already adjusting themselves to 
current requirements and seeking to maintam or 
raise standards, they also contain evidence of the 
vulnerability of such standards to extraneous preasure 
with the growing dependence of the universities upon 
State assistance. That in itself supports the con- 
tention of the Select Committee on Estimates in a 
recent report regarding the desirability of giving the 
fullest poasible information to Parliament concerning 
the diture of the grant-in-aid of universities 
and co . A Memorandum included in 
the Eleventh Report from the Belect Committee on 
Estimates for the Seasion 1951-52 (No. 289. London : 
H.M.8.0. 9d. net) accepta the recommendation of 
the Estimates Committee that & note should be 
inserted in the estimates reconciling the amount of 
the quinquennial d proposed for the academic 
year with the total flgure of recurrent grant shown 
in the estimates for the finanmal year, but the 
Treasury does not consider that the estimates are 
the most convenient vehicle for giving information 
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to Parliament on changes in recurrent grants. The 
Treasury proposes to consider the best way of making 
any specific changes known to Parliament, but 
rejecte the Estimates Committee’s further recom- 
mendation that the Comptroller and Audrtor-General 
should have the right to inspect the books and 
accounts of universities in respect of non-recurrent 
grante for capital development. The Treasury oon- 
siders that the existing audit of university &ooounta 
already ensures that the grant is used for the purpose 
for which it is intended. The detailed scrutiny of 
expenditure on the design and equipment of buildings 
inevitably raisea questions of academio policy, and in 
the view goes far beyond the broad lines 
on which control should be exercised if academio 
freedom is to be unimpaired. The Treasury believes 
that such scrutiny is beet left to the University 
Grants Committee, and it is satisfied that this Com- 
mittee, with the help of ita own works and buildings 
sub-committee and of the Ministry of Works, 
sorutinizes all plans for which aid is sought and 
requires the universities to accept the lowest tender 
for their work unlees good reason can be shown to 
the contrary. 

The Treasury’s attitude on this point is evidence 
of how firmly entrenched in Great Britain is the 
desire to safeguard &cademio freedom; but the 
universities are now too vulnerable to external 
conditions for the position to be regarded with oom- 
placency. The Treasury memorandum indicates that 
in accordance with a further recommendation of the 
Estimates Committee the terms of reference of the 
University Grants Committes wil be revised to 
remove the obligation to collect, examine and 
disseminate information on university education 
abroad. Approval 13 also expressed of the recom- 
mendation regarding contmuity m the senior full-time 
poste of the University Grants Committee. 


ELECTRICAL ENGINEERING 
IN BRITAIN 
H.E inaugural address of Colonel H. B. Leeson, 


on. ing offloo as president of the Institution 
of Wissel indi was delivered on October 9, 
his subject being ‘Electricity and Current Affairs". 
The relationship of the electrical industry to tho 
economic position and prospects of Great Britain was 
the central theme of the address, which presented 
not only a detailed picture of the situation of the 
industry in question, but also set this in perspective 
in its world background. ‘For generations,” seid 
Colonel Leeson, ‘‘cotton and coal have been the 
staple of our oversea trade ; i ing is the staple 
of the future.” In 1951 roughly 89 per cent, or just 
over £1,000 million, of the value of the exports of 
all kmds from Britain represented i i 
producte, and, of this, £189 million came the 
electrical industry. 

In tracing the growth of the industry during the 
past fifty years, Colonel Leeson pointed out that the 
value of the output of the electrical manufacturers, 
which in 1907 was £14 million, had been estimated 
for the year 1951 at £700 million and, in that year, 
nearly six hundred thousand people were employed. 
Although the electrical industry thus already plays 
a substantial part in the country’s economy, it is 
destined to play & greater one in the future, and the 
further expansion of the industry must be considered 
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in relation to the generel pattern of the national 
coonomy. The drive to balance Britain’s overseas 
account by increased exports requires a very large 
expansion in the volume of engineering exports. 
Doalng with the difficulties besetting the achieve- 
ment of this increase in exports, Colonel Leeson said, 
"The shortage of coal, our only natural resource, is 
obviously the major cause of our present instability. 
Of equal significance is the fall in human effort—in 
its broadest sense of every form of human endeavour. 
Typical of the causes of this falling off in human 
effort aro the effeota of shorter normal hours of work, 
the longer time spent in education and training 
coupled with National Service, and the changing 
structure of the population. These together have 
brought about shortages in every direction, such as 
in food, materials, houses, fuel, power, transport and 
production generally. All these factors in turn have 
induced alternating notching up of costs and wages 
without lasting benefit, unless rt be to our forei 
competitors; but with lower standards of life for 
many. The factors are so interlinked in their 
cumulative offects that it is difficult to know which 
18 cause and which 18 effect". 

There is, of course, a correlation between the 
activity of the manufacturing industries and the 
consumption of electrierty by the nation, and tt is 
here that the position compares very unfavourably 
with that of the United States, where the electrical 
power used per worker is nearly 2} times that in 
Britain. The urgent need for the installation of more 
generating plant is, of course, only too evident in 
the load shedding which has become customary in 
recent years. The attainment in Brrtain of a yearly 
rate of plant installation of 2,000 MW. is imperative. 
and a capital investment policy covering this rate of 
installation is an inescapable economic nocessity. 

The four basic needs for economic recovery and 
development in Great Britain are, ın Colonel Leeson's 
opinion, more human effort (that is, more man-hours 
of work); greater production of the basio com- 
modities such as food, coal, metals, chemicals and 
other essential materials; more fuel and power for 
industry and the home; and more capital (that is, 
greater savings by government, industry and in- 
dividuals). ‘We are facing,” he said, “a choice and 
& challenge. Are we, as individuals and a nation, 
content to accept with complacency the relentless 
trend of current affairs towards lower standards of 
living, or alternatively, do we take up the challenge 
this represents, and by courage and the exertion of 
more strenuous individual effort on things that really 
matter, change the trend towards recovery and 
better times ?"' 

A considerable part of the address was devoted to 
reviowing the growth of employment in the electrical 
industry in its various branches, and Colonel Leeson 
gave interesting data on the distribution of pro- 
feasional engineers as represented by membership of 
the Institution of Electrical Engineers in the major 
subdivisions of the industry. The total number of 
people employed in the three main branches of the 
industry, namely, manufacture, electricity supply 
and electrical contracting, was, in 1951, nearly 846,000. 
Roughly 70 per cent of this total were employed in 
manufacture, 22 per cent in supply, and the remaining 
8 per cent in contracting. The membership of the 
Institution of Electrical Engineers, exclusive of 
students, numbers 31,000, and an analysis of the 
percentage of this membership by occupation is as 
follows: manufacture, 29:8; government services, 
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consulting ongineera and others, 22:6; electricity 
supply, 20-6; communications, 10-0; research, 


education and training, 9-9; and installation ‘and 
maintenance, 7-1. 18 per cent of the Institution's 
members are serving overseas. 

The education and training of all classes of per- 
sonnel in the industry are, in these days, matters of 
exceptional importance. The direct interest of tho 
Institution of Electrical Engineers is by its charter 
limited to the professional engineer; but tho 
Institution does concern itself with the improvement 
of ‘facilities for technicians and oraftamen, and it 
co-operates with the British Electrical and Allied 
Manufacturers’ Association and the Radio Industries 
Council to that end. Colonel Leeson emphasized the 
close partnership in which industry, technical colleges 
and universities are associated in this matter of the 
education and training of engineers, and he urged 
the recognition, in relation to professional engineers, 
of valuable features in industry-based ‘sandwich’ and 
part-time courses which are complementary to the 
full-time courses of universities and technical colleges. 

The problem of the needed expansion of higher 
technological education can, in Colonel Leesyon’s 
opinion, best be tackled by the selection, on a 
regional basis, of a few of the existing major tech- 
mal colleges for expansion and development. These 
should enjoy academic freedom under a self-governing 
representative administration and be fre» from any 
direct control by the local education authority. “Tho 
first essential to this objective is the setting up of a 
small body (inoluding & few men of high academic 
and professional status) under the ægis of the Govern- 
ment with the necessary finance and authority to 
select and guide the chosen colleges in consultation 
with professional bodies, learned societies, and 
industry. It would bo the duty of every section of 
the industry to provide facilities for additional and 
improved training matched to the higher atandard of 
education—a duty rich in ita own economic reward.” 


PLASTICITY OF MATERIALS 


A CONFERENCE on plasticity, arranged by tho 
British Society of Rheology, was held in the 
University of Southampton during September 25 27. 

The diverse nature of the problems encountered in 
flow technology, problems which still lack a funda- 
mental treatment, was strongly evidenced in the 
discussions which arose on the papers presented. In 
spite of their diversity, however, it 18 romarkable 
how many of these problems derive from the basic 
problem of test instrumentation. The momentum of 
rheological inquiry 1s still sustained, in the main, by 
those immediately concerned with the bahaviour of 
real commercial materials, working with instruments 
designed to givo some rapid index from which the 
relevant property oan be deduced. These instrumenta 
have been evolved in turn from those developed in 
more fundamental laboratories where the proporties 
of plastic materials made classical viscometry 
meaningless. This necessary departure in oxperi- 
mental design was, unfortunately, not accompanied 
by an equivalent development in theorotical trest- 
ment, anad the situation has become gradually worse 
aa instruments involving more complex stress-syatema 
have been produced on grounds of general utility. 
The whole line of inquiry, from that of pure research 
on simple systems and idealized models to that of 
the actual behaviour of mdustrial products under 
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oonditiona of use, is one which can profit fram the 
experience of those working on other parts of the 
lme. Di t still exista, often on quite basic 
concepts ; but the general process of unifloation, by 
theory and experiment, continues. 

Instrument design, the difficulties of 
standards, reconciliation of the resulta of different 
test methode—such questions as these are of primary 
concern to the applied rheologist. Dr. J. R. Scott 
(British Rubber cufacturers’ Research Association) 
made it plam that no single plastimeter can meet all 
the requirements of the rubber industry. Either, as 
in the rotation-type, the shear-rate is limited, and 
probleme of slip at the containing surfaces arise ; or 
else, as in the Williams prees-bype, while simple 
repetitive testing oen give reproducible results, the 
system does not to be one which can assist the 
more fundamental approach to the subject. This 
problem of widening the soope of industrial instru- 
ments has been faced by Mr. G. E. Bessey and 
Mr. K. A. Lammiman (British Whiting Federation 
Research Council), who described an apparatus, 
ingeniously adapted to & lathe bed, which can teat 
at constant rates of extension or compression, 
recording load and extension on & drum. The grip 
problem in the extension bas d idi or: ked 
extending & specially formed c po e 
material. The machine can also be adapted for 
rotation testa, recording the stresa against the rate 
of shear, and can handle material of & wide con- 
sistency. The resulta are of striking reproduoibility-— 
e rare quality in plastic testing. 

Data derived from such instruments are still dificult 
to relate signifloantly to other measured quantities. 
This of interpretation of data waa treated by 
Mr. E. B. Atkinson (BX-Plastios, Ltd.), mainly in 
relation to extrusion and the problem of errors of 

condition. The simple assumptions of 
extrusion analysis (those applicable to viscometers 
using Newtonian liquids at low rates) can all be 
violated, and these effects, together with the tem- 
perature gradients that arise, lead to unusual flow 
phenomens. The flow curves are difficult to treat 


theoretically ; but a basis for such a treatment—and- 


a general equation—was proposed, and this could be 
reconciled with an examination of the problem in 
terms of dynamic similarity. Such treatments are 
often open to criticism on a priori mathematical 
grounds, but any approach which adv&noes the design 
of the processing stages will be of positive value to 
the plastics industries. 
Interpretation, then, hes its difficulties ; and if an 
applied laboratory device can reproduce the practical 
conditions to such & degree that similarity can be 
claimed, then one stage of interpretation is directly 
bridged, and the problem is reduced to & true model. 
This, as an aspect again of rheological instrument 
` problems, was exemplified in & paper by Dr. G. G. 
Meyerbof (Building Research Station, Garston), 
whose investigations into the behaviour of olay blocks 
when compressed between plates of various shape 
are direct analogies of the building problems of 
structures where the foundations (or footings) fonn 
the upper plate, and the surface of the bed below the 
clay forms the lower. The yield pressure of such 
blocks increases rapidly with the adhesion of the 
material to the plates, and also with decreasing 
block-thicknees. The results are in accord with the 
theoretical eatimates of the yield preesure, and with 
the assumed mechanism of failure. The unusual 
oocurrenoe of a gas-holder breaking ite back enabled 
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& field investigation to be carried out, and, when the 
formation of the bed below the clay was traced, the 
resulta (treated according to the foregoing theory) 
provided a stress distribution which beautifully 
accounted for the result of this im ive large-scale 
experiment. Mr. P. Mason ding Research 
Station, Garston) provided further evidence of 
progress in establishing the behaviour of building 
materials. A compression test, of a type originally 
suggested by Roller, was applied to various plaster 
mixes, and the extraction of one index—namely, the 
slope of the experimental line (a log-log plot of 
empirical quantities which approximate to stress and 
strain)—-provided a grading the ence of which 
agreed exactly with that which fleld-workers, on the 
beais of experience, accorded to the materials. 

A more fundamental instrument-technique was de- 
scribed by Dr. W. W. Barkas and Mr. G. N. Christen- 
sen (Faculty of Technology, University of Manchester). 
This has been developed for & study of the behaviour 
of wood flbre — water assemblies, similar to those used 
in the manufacture of paper. These assemblies are 
formed as small cylinders, placed on a sintered-glass 
plate and connected by wet contact to one arm of a 
manometer. Changes in the manometer pressure 
effectively vary the hydrostatic preasure applied to 
the assembly, and hence stress — strain studies may 
be made. As the stiffness of the fibres, and tho size 
of the capillaries in such an assembly, effectively 
control the type of paper produced in the industrial 
proceases, such results have direct applied importance. 

Some problems arising in ‘the choica of materials 
for aircraft purposes were discussed by Dr. E. W. J. 
Mardles (Royal Aircraft Establishment, Farnborough). 
Temperature specifications for such materials as 
greases are severe, a working being demanded 
from conditions of high-altitude cold to those of local 
engine heat. The required properties of lubricants 
may be masked by effects which are functions of the 
instrument—surface tension effecta, for example, 
giving rise to an apparent plasticity. The properties 
of certain gels are also of importance in aircraft 
research (cellulose acetate, for example), and the 
time-dependent properties of such materials were 
surveyed. 


The conference opened with two papers concerned 
with the fundamental interpretation of plastic flow 
henomen&. Dr. A. J. Kennedy (Royal Institution, 
ndon) reviewed the i tel information 
available on the mechaniams involved in the creep 
of polyorystaline metals, and, taking such evidence 
together with that provided by a wide range of 
non-metallic materials characterized by & strength — 
weakness structure (long-cham compounds; mixes 
and aggregates of various kinds), suggested that the 
phenomenon of trangient creep is an outcome of 
fairly simple statistical considerations, resulting in 
le with time powers which fall very closely 
about that of the Andrade one-third power. The 
behaviour of & macroscopic mechanical model was 
reported: this approximates to the kind of curve 
exhibited by practical materials. Translation into 
physical terms is difficult, but the physica of a 
which would fulfil the requirements was out- 
lined, and this has interesting analogies with the 
question of the representation of voters in & two-party 
electoral system. 

Mr. A. Graham (National Gas Turbine Establish- 
ment) approached the representation of creep data 
from the same general point of view, namely, that 
the striking fact emerging from plasticity results is 
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that different materials behave Bo similarly. Using 
observations on & heat-resistant alloy at high tem- 
peratures, attempts were made to find an equation 
capable of general application. By a process of trial 
and error, an equation was developed from those of 
Nutting and Boltzmann which can be shown to be & 
special case of the fractional differential equation of 
Seott-Blair. This equation is capable of successfully 
embodying the four variables—strain, streas, time and 
temperature—and is able to fit the various types of 
creep curve encountered. It is true that several 
constants may be involved in the more complex 
cases, but this is defended on the that 
mechanisms must certainly be multiple and complex, 
and particularly so in the case of metals. 
A. J. KENNEDY 


BRITISH ELECTRONIC 
INSTRUMENTS IN RESEARCH 
AND INDUSTRY 


URING the iod September 2-5 the Scientific 
Instrument uf&cturerg' Association of Great 
Britain held, in London, an exhibition of electronió 
instruments, and associated with this wes & sym- 
posium of papers describing the application of such 
instruments in research and in industry. This was 
the fourth such gathering in a series which began in 
1948, the previous exhibition being in 1950, and it is 
now proposed to hold future symposis and exhibitions 
biennially. 

The papers read at the symposium covered a wide 
fleld of instrumentation. At the first seasion a 
description was given of electronic control systems 
for large astronomical telescopes. After a discussion 
of the factors leading to the requirement of very 
accurate control of ‘rate’ in drives for such telescopes, 
there followed & review of techniques used up to the 
present time for achieving this purpose, culminating 
in the present-day forms of electronic control. A 
modern requirement is the ability to introduce small 
variations of rate, and to this end use has been made 
of very stable resistance-capacity tuned oscillators, 
either as the actual source of & reference frequency 
or as the means of introducing some frequency 
variation of & orystal-controlled source. Reference 
was also made to a ‘photographic zenith tube’, 
shortly to be installed in Great Britain, which will 
provide & new standard of absolute time determination. 

An &ocount was given at the next session of the 
development of resistive elaments and wave-guide 
attenuators from & semi-conducting ceramic. In 
contrast to the majority of semi-conductors, pure 
zinc oxide has & tem ture coefficient of resistivity 
which oan be contro between high positive and 
negative values; the addition of titanium dioxide 
makes it possible to achieve this control with oom- 
mercially available materials, and to control the value 
of the resistivity. Small resistors, up to ten thousand 
ohms, and having tolerances and stability similar 
to grade-B carbon-composition resistors, have been 
made, and these may be used with surface tem- 
peratures up to 200° C. The material has proved to 
be very satisfactory for the manufacture of dummy 
loads to fit in metal wave-guides, as it is unaffected 
by rapid changes of temperature ; these loads absorb 
microwave energy strongly and also provide a good 
impedance match in the wave-guide. 
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Research and development 
methods of measurement are responsible in & large 
d for the progreea upon ich the electrical 
industry depends. Among other topics discussed at 
later seasions of the symposium were electronics in 
strain measurement, and electronic measurement and 
control for industry. In the field of strain measure- 
ment, such features as multi-channel strain-display 
equipment, high-speed self-balancing strain bridges, 
load oells, load indicators and torque meters were 
dealt with. 

The use of ultrasonic vibrations in many diverse 

applications has bean made possible by the develop- 
ment of electronic methods for the generation of such 
vibrations, and the final paper of the symposium was 
concerned with this subject. The applications for 
industrial cover processes of emulsification 
and the production of finely divided suspensions; in 
these processes the action required is that of the 
dispersion of one material in another. The same 
principle is involved in the action of cleaning, and 
the use of ultrasonic techniques has been proposed 
both for scouring textiles and for the removal of 
foreign matter from solid bodies. All these effecte 
depend upon the phenomenon of cavitation, which 
also makes possible the tinning of aluminium by a 
method involving the use of vibrations of ultrasonic 
frequency. Other metallurgical applications include 
the degassing of melts and grain refinement. Most 
chemical effects occur at relatively slow reaction- 
rates, but ultrasonic depolymerization has bean widely 
studied : in the biological fleld micro-organisms have 
been destroyed, and claims of striking therapeutic 
resulta have been made. It appears, however, that 
there still remains some doubt about the practical 
usefulness of some of these applications, particularly 
in cases where high intensities of ultrasonic energy 
aro necessary. 
Many different kmds of instruments were to be 
seen in the exhibition which accompanied the sym- 
posium. There were examples of improved design in 
instruments of various types shown on eserler 
occasions : instrumenta for the accurate measuremont 
of power, voltage, current and resistance, and also 
several items of equipment—signal generators, valve 
testers, impedance bridges, Q-meters—which &ro now 
the indispensable tools of the radio engineer. In 
addition, examples were shown of relatively new 
developments. 

The use of direct-writing instrumenta for recording 
variable electrical quantities has until recently been 
confined to cases in which the rate of change was 
comparatively small, and direct recording was not 
possible when frequency components exceeding a few 
cyclea per second occurred, the only recourse then 
being to photographic recording with Duddell or 
cathode-ray sonos: A new recorder has now 
been developed whioh has a moving-ooil element so 
efficient that it may be driven by & simple valve 
amplifler, but which yet has sufficient restoring 
torque to deflect & stylus across the paper record in 
as little ag 2-5 msec. It is thus now possible to obtain 
records of high-speed phenomena directly in a dry 
and permanent form. The suspension of the recorder 
is of & stiffness which makes the instrument robust 
enough for use in airoraft or vehicles. 

With the increasing demands for maximum 
efficiency in temperature measurement, oold-(thermo) 
Junction temperature control has becomo a factor of 
major importance. A new, mains-operated thermo- 
stat has been designed which overcomes the diffi- 
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culties and problems of such control encountered in 
the past. The thermostat will stabilize the tem- 
p8rature of the cold junction to an extent that 
variations will not exceed 0-1 deg. C. There 
are therefore no temperature changes to note, nor 
is ioe or liquid required. The instrument 1s 
arranged normally to be set to a temperature in 
the range 427-48? C., and takes about forty-five 
minutes to reach stable conditions after switching 
on. 

The needs of the chemist have not been neglected : 
instruments are now available which will give a 
continuous indication of the pH of any given liquid 
under examination, so that rapidly changing con- 
ditions may be followed without difficulty. These 
meters are automatic m operation and can be used 
in conjunction with & recorder to provide permanent 
records. Also for the chemist is the conductivity 
controller: electrolytic conductance measurements 
afford & convenient and sensitive method for 
determming & number of factors of basic importance 
in industrial processes, and the usefulneas of such 
measurements is greatly imcreased when they are 
applied to the automatic control of the process being 
monitored. The instrument shown consisted of a 
moded Wheatetone bridge network operated at a 
frequency of 2-9 ko./s., and incorporated an amplifier 
and relay circuit which enable electrical process 
contro] to be effected. 

Examples of various miniature circuit unita were 
to be sean at the exhibition. Silver conductors are 
screen-printed and fired, and resistors are formed 
with a series of baked-on graphrte dispersions. The 
rango of resistivities is from 10 ohms to 1 megohm 
per square, and one type of dispersion will withstand 
& temperature of 200° O. for one hour with no more 
than l per cent o in resistance. The reeistor 
noise is of the same low order as that of grade-1 
resistors (cracked hydrocarbon type). Ceramic 
capecitor tablets covering the range 1-10,000 puF. 
per unit are available. 

The exhibition showed that British instrument 
makers are keeping abreast of the times, and, in 
all flelda of instrumentation where electronics can 
play & useful part, it is evident that the user may 
continue to expect to have new tools placed at 
his disposal. J. A. Baxton 


MEDICAL RESEARCH COUNCIL 


: REPORT FOR THE YEAR 1950-5] 


HE report of the Medical Research Council for the 

Year 1950—51* follows the policy of the Council, 
initiated in the preceding report, of giving, not a 
complete picture of all that the Council 1s doing, but 
a selective account of rts activities which discusses 
the most important work in progreas, together with 
discussions of particular trends of the Counoil’s 
activities. The rt also contains a single clasarfléd 
list of papers published by the Oouncil’s individual 
research workers, an outlme of the Counocil’s research 
programme and the research programmes of each of 
ita many Departments, and dista of the personnel of 
each of these Departments. An appendix to the 
report for tbis year gives in full the text of the 

* Committee of Privy Council for Medical Research 


feet af the 
Medical Research COounet] for the Year 1060-61. (Cmd. ) Pp. 
fv+214. (London: H.M.8.0., 19062.) 064. net. 
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memorandum on the future organization of medical 
research, submitted to Parliament in 1918 by the 
late Viscount Addison, & memorandum which placed 
the Medical Research Council under the authority, 
not of the Ministry of Health, but of a Committ 
of the Privy Council. Anyone who wishes to under. 
stand Viscount Addison’s reasons for this wise 
move will find tham here explained. Another section 
of the report pays tribute to the considerable 
labours of Viscount Addison on behalf of British 
medicine. y 

The particular trend of the Council's work that ia 
discussed in the report is ‘The Training of Research 
Workers”. The discussion of this mmportant subject 
recognizes that the mam responsibility for training 
iheeb workers reste on the universities, with which 
the Council has always been closely associated. 
Agreeing with the late Sir Charles Sherrington that 
the beat way to get soientiflo fruit is to cultivate the 
tree, the Council haa from the first given granta to 
support research assistants in university and other 
departmenta and haa helped to provide opportunities 
for the training of junior workers m the research of 
their own establishments. Recently the Council has 
increased facilities for research workers. It believes 
that by far the best training for them is actual 
investigation under the guidance of an expert, and a 
flexible scheme for the assistance of the training in 
research has been devised. This scheme is intended to 
meet individual needs, and there are three main ta 
of it: research soholarshipe (formerly called ent- 
ahıpe), clinioal fellowships and traveling fellow- 


Postgraduate scholarships are intended for those 
who have graduated recently m medicine or gBoienoe, 
although they include also arrangements for more 
senior workers, and supplement opportunities pro- 
vided by the universities. They are available for 
workers training m any branch of medical science 
and are awarded for one year, being renewable for a 
maximum of three years. This scheme began in 1944, 
and 221 scholarships have so far been awarded. More 
then half of them have been for subjecta allied. to 
chemistry, and a quarter have gone to workers 
interested in the preclinical subjects. 

The chlnical fellowships are intended for more 
senior workers and were created because postgraduate 
studentahips (scholarships) attracted few medical 
graduates to careers in clinical research. The stipend 
18 that of a registrar in the National Health Service, 
and they carry continuation of the superannuation 
provided by departments of health. Provision is algo 
made for any non-clinical work that may be necessary. 
Any academic or hospital department sponsoring an 
applicant is required to undertake to give the appli- 
cant an opportunity to return to that department if 
he desires to do so. 

The Council has five groupe of travellmg fellowshrpe 
at ‘ita disposal: Rockefeller fellowshrpa in medicine, 
Eli Lilly research fellowahips in medicine, Dorothy 
Temple Cross fellowships in tuberculosis, Alexander 
Pigott Wernher Memorial Trust fellowshi in 
ophthalmology and otology, and French ex 
scho in medical science. The first two groupe 
are available to workers in clinical and non-clinical 
subjects, the third and fourth m the special subjects 
stated, and the fifth m non-clinical subjecta only. 
All are normally tenable for one year. The report 
describes these fellowships and gives a table that 
summarizes the careers of those who have held them 
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The selective account of the Council's work en- 
titled "Some Aspects of Medical Research" is, like 
the similar section in the preceding report, & 
valuable discussion of modern knowledge of the 
following subjects : research on proteins, the preserva- 
tion of spermatozoa and other oella at low tem- 
peratures, statistics in medical research, whooping 
cough, tuberculosis, antibiotics, diseases of the eye 
and skin, the experimental study of human skilled 
performance, olimatological medicine, cortisone and 
adrenocorticotropic hormone, malaria, and insect- 
icides. It is impossible, in the space available in this 
article, to do more than indicate in this way the 
scope of this interesting section. It does not cover, 
and it is not intended to cover, the full extent of the 
Council's activities and interests, the breadth of 
which is realized only by & study of the research 
programmes of the Council’s numerous departments. 

The reports of the Medical Research Council, and 
also those of kindred organizations, reveal the noble 
uses to which scientific work is actually being put. 
Not only is science daily saving the lives and mitigat- 
ing the suffering of human beings and animals; it is 
also extending the span of life, fitting it to the 
demands of modern civilization and preparing for 
later generations & better and a healthier world. 
There is much in the history and literature of the 
world to remind one of man’s desire to help his 
fellows and other living things; but readers of the 
reports of the Medical Research Council may well 
aak themselves where else, outside unpretentious 
documents such as these, a man may find a oom- 
parable record of human Jabour entirely devoted to 
the welfare of mankind. G. LaAPAGN 


PHOTOGRAPHY IN RESEARCH 
AT THE UNIVERSITY 


N October 4 nearly two hundred people gathered 
at the Zoology School, Cambridge, to hear a 
series of ahort papers on the applications of photo- 
graphy to research in the university. This very suo- 
cesaful all-day symposium was organized by the 
Scientiflo and Technical Group of the Royal Photo- 
graphio Society and made possible largely through 
the enthusiastic co-operation of a m of Cam- 
bridge workers, including Prof. J. Gray, Dr. R. H. J. 
Brown, Mr. A. M. P. Brookes, Mr. Fairfax-Fozzard 
and Dr. J. 8. Courtney-Pratt. 

Mr. V. Gell&fent opened the symposium by out- 
lining the aims and objects of the Scientific and 
Technical Group in the advancement of photography. 
The Second World War, and ita after-effects, have 
prevented the Group from acting on its agreed policy 
of fostering subeections in the provincial centres. 
The present meeting at Cambridge marked the first 
real step towards the realization of this policy ; and 
it was clear that it was & popular one. 

A résumé of photographio reciprocity failure by 
Dr. W. F. Berg led to an interesting discussion on 
the merits of latensifloation by a long, low-intensity 
exposure after the ahort camere . Mr.G. 8. 
Moore urged, from the floor, that full development 
in a low-contrast metol developer would give as much 
speed as could be achieved by lateriificabion, but 
possibly the latter procese gives finer grain at & 
given y (whioh deflnes contrast in the imago). 

In a very clear paper, Mr. A. M. P. Brookes pre- 

sented what might be called & system of approach 
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to any problem in high-speed photography as applied 
to engineering. It 1s usual to decide the exposure- 
time teal, Still and ciné techniques differ inasmuch 
as the shutter-speed for & photograph destined to be 
examined as a still needs to be shorter than that for 
a ciné frame, where alight blurring helps to produce 
a jerk-free movement on projection. Mr. Brookes 
showed & graph from which the exposure-time could 
be read off against subject-speed after allowing for 
Bcaling-down in the camera. The graph was based 
on a 0-I-mm. movement of image on the emulsion. 
For illumination of the subject, counting tho hght 
output from a photoflood as 1, & studio light would 
be 10, a high-intensity meroury arc 50, a flashbulb 
1,000, and a discharge tube 10,000. 

Dr. R. H. J. Brown, of the Department of Zoology, 
Cambridge, was principally interested in tho study 
of animal movemnente—the flexure of & pigeon's 
wings, flash swimming, eto. He dealt, in his paper. 
mainly with the problems of illumination. For miro- 
cinematography the BTH type FA5 lamp having & 
source 4-5 mm. in length is very good. It can be 
run contmuously at 125 W. or flashed at a rate 
equivalent to 3} kW. 

Mr. H. 8. L. Harris described experimental dı- 
culties in connexion with the bringing into operation 
of & mercury-vapour flash-tube for the photovlastic 
study of the streasing of gear teeth while running 
under load. 

In the afternoon session Mr. R. G. Horner read a 
short peper on the limitations of colour photography 
in the recording of colour. Colour photography is 
sold to the public in order to give pleasing pictures, 
and it was never intended as a simple short-cut 
to oolorimetry. When used for recording colours, it 
is necessary to apply all the standard photometric 
techniques used in photographic photometry. 

A particularly interesting peper was presonted by 
Prof. J. S. Mitchell (professor of radiotherapeutica in 
the University of Cambridge) dealing with ultra- 
violet and fluorescence photography, partioularly that 
of cancerous tumours. Work is in progress on the 
relation between the disturbance of cellular nucleic 
acid metabolism (as revealed by ultra-violet absorp- 
tion) and the production of structural changes in 
chromosomes by the therapeutic doses of irradiation. 

Animal experiments have confirmed the increased 
fluorescence to ultra-violet light of the actively 
growing parts of the tumour and some other tissues 
following the injection of tracers. Prof. Mitchell 
ap for guidanoe in colour-photographing the 
yellow fluorescence of the dissected tissues so as to 
yield quantitative results. A similar appeal was made 
by Dr. K. W. Rizk, who is engaged in recording the 
flow patterns that ocour when water containing a 
blue indioator (such as litmus) is injected into a tank 
containing a colourless solution that turns the 
indicator red. Dr. Rizk was disappointed to find 
that the boundary between the blue central cone of 
the jet and the red mantle varied according to the 
camera exposure. No help was forthcoming from 
the meeting for Prof. Mitchell or Dr. Rizk beyond & 
re-emphasis of the limitations of commercial oolour- 
processes. 

In the section on radiation microscopy, Dr. V. E. 
Cosglett (Cavendish Laboratory) considered the mut- 
ability of photographic materials for electron and 
X-ray work. For ordinary work tho available 
materials are satisfactory, but for some purposes it 
would be advantageous to have ially unprovod 
materials. Dr. Cosslett appealed for more work to 
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be carried out on the relationship between electron 
Tolone a and the characteristica of the photographic 

to them. Very puzzling is the 
see aig erence in response of photographic 
emulsions to electrons and X-rays. 

Dr. J. W. Menter (Physics and Chemistry of 
Surfaces Laboratory, Cambridge) showed some very 
fine electron-reflexion micrographs of solid surfaces. 
These were obtained using a Metrovick #.M.3 
electron microscope that had been adapted for 
reflexion work. 

Mr. W. D. Kemp dealt with the application of 
telovision to the recording of motion-picture films. 
There is no space here to follow the detailed technical 
argument, but it waa summed up well in the short 
film that was projected. The quality was far above 
anything seen on the broadoast television scréen. 
Questioned as to whether the lines had been elim- 
inated by spot-wobble, Mr. Kemp replied that they 
had been. visible on the negative but were lost in the 
printing stage. 

In the last paper of the symposium Mr. J. G. 
Yates described the experimental difficulties attending 
the slow-speed recording of low-frequency ‘noises’ 
such as the spontaneous variations in carbon resistors 
that occur under load. 


FULMER RESEARCH INSTITUTE 
OPEN DAY 


N open day was held at the Fulmer Research 
Institute on September 30 to mark the com- 
pletion of the first five years of work at the Institute ; 
it was also the occasion for unveiling a memorial 
plaque to the founder, the late Colonel W. O. Devereux. 
After welcoming the guests, Mr. Percy Horsfall, 
chairman of the group of companies forming Almin, 
Ltd., explamed that the Institute has been provided 
with the necessary capital by hia organization, but 
that the Institute facilities are available to all without 
any preference to the Almin group. In the abeence 
of Lord Hives, who had gone abroad, the unveiling 
ceremony was performed by Sir Archibald Rowlands, 
permanent secretary of the Ministry of Supply, who 
was & close personal friend of Colonel Devereux. In 
a memorable and moving speech Sir Archibald 
described Colonel Devereux as a happy man with 
great abilities, enormous drive and & warm heart, 
who had provided in the Fulmer Research Institute 
something for Great Britain similar to the well- 
known Battelle and Mellon Institutes of the United 
States. 

After luncheon Lord Waver (better known to 
many aa Bir John Anderson) on the succeasful 
efforts that have been made in Great Britain since 
the First World War to make good the deflciancies 
m the national scientific equipment, particularly in 
the application of science to industry. He recalled 
that some seven years at & conference of the 
Federation of British In on the application 
of science to industry, he had expressed regret at the 
absence in Britain of any institution comparable with 
the Battelle and Mellon Institutes. Despite the 
amazing increase in soientiflo effort through the 
larger industrial unita, the universities and the 
research associations, and other esteblishmente.under 
the wgis of the Department of Scientific and Indus- 
trial Research, Lord Waverley still thought there is 
scope for further efforb and expreesed the hope that 
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the work of the Fulmer Research Institute would be 
multiplied many times in other fields. 

After paying a personal tribute to Colonel 
Devereux, Mr. E. A. G. Liddiard, director of research 
in the Institute, outlined the progress made by the 
Institute over the first five years, during which the 
income, now approximately £78,000 a year, has more 
than trebled and the staff more than doubled. All 
the income came directly from research contracta, 
and the Institute received no other income in the 
form of endowments or government grante. About 
half the total income was derived from government 
contracts, and there was a substantial proportion of 
direct dollar-earning sponsorship from the United 
States &nd Canada. There was, however, & steady 
increase in the volume of work for British industry 
and he looked for further growth in the future. He 
considered that the problem most appropriate to & 
sponsored research institute is one in which research 
results need considerable expenditure in subsequent 
development work, and it is essential that those 
incurring these costa should be assured of a return 
for their expenditure and for the risk taken by 
having some form of monopoly in these new develop- 
mente—preferably in the form of petenta covering 
the original research resulta. The connexions estab- 
lished in the United States and Canada would, he 
said, help in the full exploitation of research resulta 
obtained for British . 

Sir Frederick Handley Page, on behalf of the 
guests, thanked the hosts and stressed the oppor- 
tuntrties available in the Institute for British industry, 
particularly for small firms which cannot afford the 
equipment or staff necessary for the solution of a 
particular problem. 

The laboratories of the Institute were open for 
inspection and contained exhibita of various items of 
work completed and in progress. In the Physical 

Section the work of Dr. P. Grogs and his 
colleagues on the refining of metals by reactions 
involving metal halide vapours was illustrated. This 
included the determination of heata of formation of 
metallic halides and the equilibrium and kinetics 
of various reactions, icularty the reaction 
2Al -+ AIC], e 3AICI, which forms the basis of the 
so-called ‘catalytic’ distillation of aluminium. A 
small pilot-plant operating this ing prooees was 
an important feature. Samples of titanium metal 

roduoed in the laboratory by different reactions, 

etails of which were not available, were on show 
together with samples of titanium trrftuoride and of 
beryllium produced by indirect distillation. 

In the Physics, Metallurgy and Engineering Sec- 
tions, under Dr. A. H. Sully, alloy research included 
an investigation into the mechanism of age-hardening 
and work on &luminium-bronre and &luminium-tin 
bearing metals. The aluminium—copper—cadmium 
alloys developed by the Institute were olaimed to 
have properties similar to the duralumin-type alloys 
but to be free from any tendency to age at room 
temperature and to have ionally good hot-work- 
ing properties. Work on -temperature materials 
included an investigation into the ductile-brittle 
transition of chromium and of metel-oeramio aggre- 
gates, and a good deal of interest was shown in the 
development of low-emissivity protective ceramic 
coatings for combustion chambers of gas-turbine 
engines. The Physics Section employs Guinier-type 
single and double monochromators for studying 
structural changes in age-hardening alloys; and in 
the Engineering Section high-temperature fatigue 
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and creep testing in both tension and compression 
was in progress, and the use of strain gauges for 
evaluation of residual streases and for recording 
movements in large structures was illustrated. In 
the Corroaion Section work was in progress on 
vapour-phase impregnation of iron end steel with 
silicon, hydrogen embrittlement of steel, and eleotro- 
deposition of manganese. Attention was directed to 
the marked influence of directionality in light-alloy 
extrusions on resistance to corrosion and stress 
OoOrroalon. 

A large proportion of the equipment and oe 
on view had been constructed in the ratory 
workshops, including the pilot plant for aluminium 
distillation, the vacuum induction and aro-melting 
furnaces, gas X-ray sete, compression creep machines, 
furnaces and temperature controllers. 


INDIAN ASSOCIATION FOR THE 
CULTIVATION OF SCIENCE 


HE annual report of the Indian Association for 
the Cultivation of Science for 1951—-52* records 
the completion of the transfer to the Association's 
new buildings at Jadarpur and the removal of the 
Department of Organic Chemistry in June 19651, but 
research work was considerably curtailed by the 
removel. Research schemes for the X-ray study of 
coal and for the construction of oamometers for high- 
Men research, sanctioned by the Council of 
ientiflo and Industrial Research, were continued, 
and & new scheme was ganctioned for the construction 
of & light-scattering apparatus for measuring the 
molecular weight, size and shape of Ag Ma uat 
In the Department of X-rays an etiam & 
io investigation has been andek into 
structures of phenanthrene derivatives, par- 
ticularly hormones, and N. N. Gupta has been able 
to show that the nature of the low-angle scattering 
of X-rays does not depend upon the internal structure 
of the crystal but only on the size and shape of the 
icle. R. K. Ben has perfected the method of 
ining the elastic constants of a crystal by the 
X-ray diffraction method, and the limitations of the 
Jahn-Jeller affect have been investigated. Measure- 
ment of the conductivity of single crystals of graphite 
from 80? to 500° K. has been completed, as well as 
the major equipment for the liquid hydrogen : 
In the Department of Optics, studies on p-dichloro- 
benzene have shown that crystals cooled once below 
P C. give a different Raman spectrum from orystals 
not treated thus. New lines in the low-frequency 
region have been obeerved in the Raman speotra of 
?xylene and benzyl bromide, and the ultra-violet 
SOT spectra of acetophenone, methyl benzoate 
and tsepropyibenzene have been studied 
tue licdid enisi ae as well as those of the 
sresola, o- and p-xylene, benzyl aloohol and benzyl 
shloride. In the Department of Theoretical Physics, 
-eaidea work on the meson fields and nuclear scatter- 
mg, good progress has been made in improving the 
Jorn approximation by taking higher terms of & 
onsistent expansion in powers of the constant 
Menoting the of the coupling between the 
Meld and the parti 
In the Department of Physical Chemistry detailed 
mudy has been undertaken of ohain transfer in 


* T: dian Amsooiatton for the Cultivation of Science. Annual Re 
æ 1961-62. Pp. +40. (From the Amoctation, Calcutta 32; 1082.) 
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uncatalysed polymerization of styrene methyl meth- 
aorylate and methyl acrylate in solvents, and invesți- 
gations have-also been made of the polymerization of 
methyl methacrylate with hydrogen peroxide in non- 
aqueous solvents, ahany keth pilal? and the 
solubilization of mixed detergents. In the Depart- 
ment of Inorganio Chemistry, which formally started 
in July 1951, preliminary investigations were made 
on co-ordination complexes and ion-exchange methods 
T inorganio chamistry. Lists of papers published 

the year are included, with liste of books and 
Serio dionló added to the Library. 


THE CHAYEN PROCESS FOR 
EXTRACTION OF OILS AND FATS 


Th normal process for the extraction of oils and 
fata from naturally occurring cellular material 
involves the use of & hot solvent. This process 
requires steam heating for many hours, resulting in 
the formation of some undesirable degraded products. 

British Glues and Chemicals, Ltd., gave a damon- 
stration of a new process devised by Mr. I. H. Chayen 
and his associates at their Stratford factory in 
London on October 28, when they were able to show 
an entirely new technique. In this process, crushed 
bones are passed, together with a stream of water, 
into a modified disintegrator where oomplete fat 
rendering is achieved in about one second while the 
material is in the mill. In this disintegrator, the 
normal blades had been replaced by beaters 
to give a clearance of about 4 in. from the mill- 
casing. With & blade tip-speed of about 12,000 ft. 
per min., the high-speed impulses given to the water 
break open the cell-walls of the tissue and enable an 
easy extraction to follow. 

The fat and degreased bone leaving the mill are 
separated by gravity from the water stream, the fat 
being akimmed off and purified and the bones passed 
on for drying, when they are ready for glue making 
or for incorporation in bone meal. 

The importance of this technique lies not only in 
the fact that it has provided a much improved process 
for one industry, but also that it has provided a new 
chemical engineering tool and principle, namely, 
the use of high-speed impulses to break down 
mechanical barriers, in this case the cell-walls. The 
application of high-speed vibratians in the chemical 
process industries is as yet a largely unexplored field, 
but this application is already showing & great 
reward. The degreased bone is ready for glue making 
in 8 min. and the fate are of much finer quality, 
since the process is carried out in the cold. The 
continuous gies! offers many advantages compared 

batch 


with the ol one in the form of simplifled plant 
layout and operation, aa well as very considerable 
saving in fuel. 

This is an in example of a machine pro- 


duced for one purpose being applied with but small 
alteration to provide & new mechanism in another 
industry. British Glues, Ltd., are to be congratulated 
not only on their discovery of a new principle, but 
also on the quick way in which they have passed 
from the pilot plant to the commercial plant, for 
they now have this process in use in four factories, 
including one in Canada. They were able to show on 
a pilot p the same technique for handling herrings, 
and the next development may well be in the valuable 
flah-liver industry. J. M. Courson 
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LETTERS TO THE EDITORS 


The Editors do not hold themselves responsible 
for opinions expressed by thetr correspondents. 
No notios is taken of anonymous communications 


Extractabllity of the Lotmar—Picken 
Material from Dried Muscle 

Bear and Cannan have reported! new experimenta 
with muscle exhibiting the so-called Lotmar-Picken? 
X-ray pattern. Wo, too, recently found a muscle 
(in our case a Mytilus adductor) which gave the 
pattern, and we have repeated their observation that 
after extraction with water it gave only the normal 
a-pettern characteristic of myosin. In addition, our 
specimen gave @ number of new reflexions in the 
form of almost continuous circles, distinguished from 
the Lotmar-Pioken reflexions in showing scarcely 
any orientation and in having & more grainy texture ; 
these reflexions, too, disappeared on extraction with 
water. We attribute them to & new substance which 
we provisionally call *X". An analysis of the diffraction 
pattern on these lines is given in the first three 
columns of the accompanying table. 
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to 
those attributed to sodium chloride 


We have obtained some new information by evap- 
orating to dryness the water used to perform the ex- 
traction. The residue was seen under the microscope 
to contain: (a) single highly birefringent 
and (b) soft hygroscopic dendritic deposita which had 
the appearance of being crystalline but were not 
detectably birefringent. After thorough drying, the 
residue gave an X-ray powder pattern which can be 
analysed into three components: (a) strong lines 
with spacings cbaracteristio of sodium chloride, 
(6) & set of lines the spacings of which are identical 
with the stronger lines of the Lotmar—Picken pattern, 
and (c) & set of lines corresponding to the continuous 
circles in the pattern of the original muscle, and 

ly due to substance 'X' (see column 4 of 

table). This analysis is confirmed by the faot that 
components (a) (o) have a more pronounced 
and by the obeervation that on 
air part of the 
i due to the 
ly de- 
es We ea ien uda the hygroscopic 


NATURE 


November 22, 1952 


dendritic deposita with the Lotmar—Picken material 
and the birefringent crystals with substance ‘X’. 

We made two other observations of interest : 
(a) after heating the dried extract to 100? C. for 1} hr., 
its X-rey pattern (including the Lotmar-Picken 
component) was unchanged ; and (b) a dried water- 
extract of a ‘normal’ muscle (exhibiting neither the 
Lotmar—Picken pattern nor that due to substance 'X") 
gave a powder pattern made up of the linee of sodium 
chloride and the lines characteristic of substance ‘X ; 
no Lotmar-Picken lines were present. 

These observations appear to establish the fact 
that the Lotmar-Picken material is a soluble, 
crystalline substance which can be extracted from 
the muscle by water; and thus, since actomyoein 
and myosin are most unlikely to be extracted under 
these conditions, they render it very improbable that 
the Lotmar—Picken pattern is merely a manifestation 
of an unusually perfect orientation of myosin. The 
results argue almost equally strongly against the 
material being & protein of any sort; the powder 
pattern of the extract contains no lmes with spacings 
greater than 06-6 A., and the smallest spacings in it 
which are attributed to the Lotmar—Picken material 
are of 2-9 A. The powder patterns of all dry protein 
crystals hitherto examined have included lines of 
much ter i than the former, and have 
gen faded out before reaching the latter, value. 
Thus we agree with the view expressed by Bear and 
Cannan that the Lotmar-Picken substance is prob- 
ably not & protein, and consider that our resulta lend 
additional support to it. The close agreement between. 
one oell dimension of the Lotmar—Picken substance 
and the axial repeat of myosin would therefore 
appear to have no significance, except perhaps in the 
sense that it may encourage the substance to crystal- 
lize in the muscle in preferred orientation. 

In order to exclude absolutely the possibility that 
the Lotmar-Picken substance is a protein, we 
&ttempted (a) to recrystallize the material from 4 
solution which had been heated to 100° C., (b) to pass 
a solution of it through a fine-pored dialysis mem- 
brane and then to recrystallize it. These experimenta 
were unsuccessful ; but the amount of material avail- 
able waa insufficient to repeat them, and we do not 
regard the negative results as signifloant—orystalliza- 
tion of the substance is always a matter of chance, fox 
we found that it did not take place on every occasion 
when we dried the initial water extract from the 
muscle. For the same reagon we do not consider that 
our failure to obtam a Lotmar-Picken pattern from 
the dried extract of a ‘normal’ muscle proves that the 
substance is absent from such muscles. 

H. E. HuxiLEY 
J. CO. KENDREW 
Medical Research Council Unit for Research on the 
Molecular Structure of Biological Systems, 
Cavendish Laboratory, Cambridge. Bept. 30. 
1 Bear, B. B., and Cannan, O. M. ML, Netwre, 168, 684 (1061). 
1 Lotmar, W., and Picken, L. Ji. R., Hots. Okun. Aata, 86, 538 (1042) 
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Is «-Keratin a Coiled Coll ? 

ALL recent work! has confirmed that the structure 
of the synthetic polypeptide p -y3nethyl-r-glut 
amate is based on the a-helix of Pa and Corey’ 
This structure gives a strong 1:5-A. reflexion on the 
meridian, and both MacArthur’ and Perutz! hay 
shown that this reflexion also occurs in a-keratins 
This suggests forcibly that the «-helix forme aa 
important part of a-keratin. 
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There are certain difficulties in this idea. One of 
the mam features of a-keratin is the strong reflexion 
at 5.15 A. on, or very cloee to, the meridian. The 
normal a-helix gives strong reflexions on the 5-4-A. 
layer line, but displaced from the meridian. The 
difference in spacing is not an insuperable objection, 
since the a-helix might be more tightly coiled; but 
it is difficult to see how one could obtain such & 
narrow meridional arc as is observed for a-keratin, 
even allowing for our ignorance of the details of the 
side-chain arrangement. 

One way to bring the reflexion nearer to the mer- 
idian ouli be to tilt the a-helix. Since the a-keratin 
pattern is of wide occurrence, one would expect the 
tilt to be a oonstant feature of the structure. - The 
most likely general solution is that the a-helix is bent 
into & super-helix, or coiled-coil. If the «-helix is 
twisted into & super-helix with & pitch angle of about 
18°, ita projection on to the axis would have a periodio 
variation in density at intervals of 5-4 coe 18° ~ 
5:1 A., and so might explain the observed meridional 
reflexion which corresponds to this spacing. A prtch 
angle of 18° could be obtained, for example, from & 
super-helix of radius 104 A. (the probable distance 
between helices) and axial spacing 198 A. (the repeat 
of African porcupine quill)**. 

It is possible to make a rough estimate of the 
energy required to deform the a-helix by this 
amount by assuming that (1) the forces prevent- 
mg small rotations about single bonds are small ; 
(2) the hydrogen bond can be fairly easily deformed 
by small amounts in direction ; (3) the main restoring 
foroe comes from the resistance of the hydrogen bonds 
to deformation in length. 

ing a force constant for a hydrogen bond 
of, say, 3 x 10* dynes/am. (see, for example, Davies"), 
the average energy per residue to deform the a-helix 
by the amount described above is about one-tenth of 
a kilo-calorie per residue, which is small. This udi 
increases roughly as the fourth power of the 
angle, so that the a-helix van easily be bent Munch 
small angles, but resists large deformations. 

So far, no reason has been given why the a-helix 
should be deformed. It seems probeble that this ia 
due to the difficulty of fitting together the side-chains 
of two adjacent a-helices. 

I should like to suggest that there may be & general 
plan underlying the detailed packing of all the various 
side-chains found in proteins. If the side-chains of 
the a-hehx are thought of schematically as knobs on 
the surface of a cylmder, then it is found that the 
pattern on this surface consiste of knobe alternating 
with ‘holes’, that is, spaces into which the knobe 
from & neighbouring a-helix could fit. The position 
of these,holea is roughly independent of the exact 
nature of the surrounding aide-chains. 

In poly-y-methyl-1-glutamate, the side-chaing are 
long and flexible and they can reach out towards the 
nearest hole without deforming the a-helix. In pro- 
teins, on the other hand, the side-chains are, on the 
average, smaller and lese flexible, and neighbouring 
helices are nearer together (104 A. compared with 
12 A. for poly-y-methyl-r-glutamate). It is therefore 
not unreasonable to simplify the undoubtedly cam- 
plicated packing of side-chains into a set of standard 
rigid knobs fitting into standard holes. 

It is im ible to pack such models of the «-helix 
dioasly: aide. by fide, since & good fit in one place 
produces a bad fit somewhere else, due to the non- 
integral nature of the helix. Howover, it can be 
shown that by deforming the helices into coiled-coils 
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the knobs can be made to interlock systematically. 
Tho energy for deforming the helices could come from 
the closer fitting together of the side-chains. 

The objects of this communication are to stress 
that the a-helix can be deformed an appreciablo 
amount if the deformation is systematic, to suggest 
that there may be a general plan underlying tho pack- 
ing ther of side-chains, and to show that these 
two i lead to & coiled-coil which may explain 
same of the data’! better than a straight a-helix. 

F. H. C. Crick 
Medical Research Council Unit for Research on the 
Molecular Structure of Biological Systems, 
Cavendish Laboratory, 
Cambridge. Oct. 22 
! Perutz, M. F., Nature, 167, 1083 (1061). 
* Cochran, W., and Crick, F. H. C., Vature, 169, 234 (1062). 


* Bamfi C. H., Brown, L., å. Hanby, W. H., and Trotter, 
I EF. Nature, 189, 357 (1052). 


* Yakel, H. L., Pauling, L., and Corey, R. B., Waters, 169, 020 (1052) 
$ Fraser, B. D. B., and Price, W. C., Mature, 170, 490 (1952). 
t Cochran, W., Crick, F. H. O., and Vand, V., Aes Cryst, b, 581 


(1952). d 

, et L. and Corey, R. B. Proc. U.S. Nat. Acad. Sol., 87, 241 
* MacArthur, I., Nature, 1M, 38 (1942). 

"Bear, R. B., J. Amer. Chom. Soc., 65, 1784 (1043). 

u Davies, H., Ann. Rep Chem. Boo., 43, 1 (1946). 


n Criok, Y. H. O., Ada Oryet., k. 381 (1062). 


An Easily Used Ultra-Violet Microscope 
Objective 


THE ultra-violet microscope is & useful cytochemical 
tool because it enables one to locate and measure the 
amounts of absorbing substances in cella (see, for 
example, Casperason’). It is & considerable advantage 
if thé microscope objective is achromatic throughout 
the visible and ultra-violet regions of the 
focusing of the microscope in visible light is then 
simplified, and many wave-lengths may be used 
simultaneously in order to obtain an absorption curve. 
Reflecting microscopes are completely achromatic, 
and hence have been much favoured for cytochemical 
use (of. refs. 2 and 3, for example). After several 
years of use of reflecting objectives, we find they 
have three main disadvantages: (a) the numerical 
aperture at present possible, ~ 0-65, 1s rather low 
for many purposes; (6) the ultra-violet reflectivity 
of front-surface mirrors sometimes deteriorates 
rapidly ; (e) very exact positioning of the mirrors 
relative to each other is necessary. If the mirrors 
are preset during manufacture, dislocation may 
take place in use, thus necessitating return to the 
maker; if, however, the objective is adjustable, 
some users may have trouble in making the adjust- 
ments. In this communication we describe a simple 
objective which has been designed to overcome all 
these disadvantages. 

The numerical & of & reflecting objective 
may be increased & factor p when & normal- 
incidence immersion lens of refractive index u is 
placed over the object (cf. ref. 4, for example). 
The lens and two mirrors of the objective must 
all be adjusted relative to each other, and, as this 
is much more difficult than adjustmg 6 simplo 
reflecting objective, such compound objectives are 
not likely to come into general use. If the normal- 
incidence immersion lens is enlarged so that it 
fills the space between the murrors, the objective 
is transformed into a solid type’ (see diagram). 
The difficulty of finding a suitable means of manu- 
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facturing such an objective for ultra-violet use 
has now been overcome. Solid objectives com- 
põsed of three pieces of glass cemented together with 
canada balsam have been made‘ for use with visible 
light. For use with ultra-violet, our objective is 
made of fused quartz, and, because no really satis- 
factory ultra-violet transmitting lens cement is 
known, the parta are optically contacted. Before being 
permanently contacted, the mirrors are centred by 
sliding one component of the objective over the other, 
while viewing a pin-hole teet-object. 


The mirror-pair consiste of two spherical surfaces 
which would give 0:60 numerical aperture in air. 
In the solid objective, the refractive index is that 
of fused quartz and therefore the numerical aperture 
is ~ 0-90. The central obstruction of numerical 
aperture is 85 per cent and the focal length is 
1-7 mm. 

The objective is made to screw on to any ordinary 
microscope and to be parfocal with normal objectives. 
To obtain exact achromatism, it is necessary to use 
an immersion liquid having the same dispersion as 
fused quartz. Water almost fulfils this requirement, 
and the small residual chromatic aberration is oom- 

ted by alight refraction at the qu&rix-eir inter- 
fidc w here the light leaves the objective. Spherical 
aberration, due to refraction in the water layer 
between coverslip and objective, is compensated by 
suitable separation of the two mirrors. The residual 
spherical aberration is & i 278 for 2500 A. 
The only aberration which limite fleld-mire ia coma, 
and this reaches the Rayleigh limit’ at a field 
diameter of ~ 50 microns for 5400 A: The objective 
may be designed for use with any thickness of cover- 
slip up to several millimetres, and henoe is very 
suitable for looking through thick windows on 
preesure-vessels, eto. Coverslips of 0-5 mm. and 
thicker have the advantage of not cracking when 
roughly treated. : 

Objectives of this type have proved very satis- 
factory during test. There are no adjustmenta to 
make, and the objective is no more difficult to use 
than any normal refracting immersion objective. 
Achromatism is exact and, when focused for visible 
ae the objective is also in focus for ultra-violet. 

us really easy ibiq microscopy is made 
possible for any biologist. e mirror are 
Pa contact with the quarta and protected from 
deterioration due to the atmosphere. 
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We would like to thank Prof. J. T. Randall for 
much encouragement during this work. 
^ M. H. F. Wink1NB8 
Medical Research Council Y 
Biophysics Research Unit, 
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Magnetostrictlve Effect and the A-E Effect 
in Nickel 


Iu connexion with the communication in Nature 
of December I, 1951, p. 963, on sound propagation 
in ferromagnetic materials, the following experiments 
may be of interest. 

Several authors have remarked upon the change 
of Young's modulus by the A-E effect in ferromagnetic 
materials. Giebe and Blechsmidt!, for example, 
excited niokel rods in their resonant modes by their 
magnetostrictive effect, and detected maxima of 
vibrations by the same principle. They observed 
alterations of resonance frequencies when the rods 
were placed in & magnetic fleld, and ascribed them 
to changes in the elasticity due to the A-E effect. 
They, and others, do not seem to have noticed 
that the magnetostrictive effect may modify the 
changes in resonant frequencies caused by the 
A-E effect. | 

Due to the magnetostrictive effect, there is an 
Interchange of vibrational mechanical energy and 
magnetic energy, and it oan be shown that the ratio 
between these two forms of energy in a longitudinally 
vibrating magnetostrictive rod in & magnetic fleld 
is expreased by: 


Wm-g n Me 8 ux ; 
Wma. m(2n + 1) Ë 


where u is permeability of material, à is magneto- 
strictive constant, x is inverse magnetpetrictive 
constant, # is Young's modulus, (2n + 1) is number 
of vibrational mode, n being an integer, while k is 
usually called the coupling constant. For even 
modes, the coupling constant is rero, and it is oon- 
sequently impossible to excite & rod by the magneto- 
strictive effect in these modes. If the rod is surrounded 
by & ooil, the frequencies of the modes where the 
coupling factor has a finite value will, however, 
depend on the impedance between the terminals of 
the ooil in addition to the elasticity and density of 
the material. : 

If the ooil is short-circuited, no induction can be 
set up by the inverse magnetostrictive effect, and 
consequently no magnetostrictive force is developed. 
The resonance frequencies of the rod will in thie 
case depend on the density and the elasticity anly, 
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Frequency (ko./s.) A 
Fig. 1. Deviations of fundamental frequency in nickel rod, with 
and withont surrounding brass tube 


the latter modified by the A-E effect. If, on the other 
hand, the rod is vibrating in an odd mode, and the 
surrounding coil is on open circuit, the magneto- 
strictive force developed will modify the vibrational 
behaviour of the rod. This last change in resonant 
frequencies is due to the magnetostrictive effect only, 
and it is thus possible to separate the two effects. 
The following measurementa show the magnitudes 
involved. 

A laminated nickel rod, 10 om. long with & croas- 
section of 1 am.®, is longitudinally excited at one end, 
and the vibrations are detected at the other. In 
order not to have any reaction from the mechanical 
generator and detector impedances, a thin wire, 
approximately 1 am. long, is soldered on to the nickel 
rod at either end, and the excitation and detection 
by two Rochelle salt transducers take place through 
these wires. Thus no electro-mechanical effect in 
the rod itself is used for excitation or detection. 
Permanent magneta are used to produce a polarizing 
field of varying magnitude in the rod. The rod is 
then excited in its fundamental mode, in which the 
coupling according to the formula should be a 
maximum (10-20 per cent in practical casea). First, 
the rod is vibrating freely, and the change of 
resonance frequency versus magnetio fleld is plotted. 
Next, the rod is inserted in & short-circuited coil in 
the form of a brass tube. The change in frequency 
is again plotted against magnetic fleld. The results 
of these two measurements are shown in Fig. 1. 

As will be seen, tho change of resonant frequancy 
caused by the A-E effect is counteracted by the 
magnetostrictive effect and in & certain range of 
magnetic fleld is of the same order. If the rod is 
axcited in ita first harmonio frequency, no coupling 
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occurs, and no difference is measured when the rod 
is inserted in the braas tube. The change in 
resonance frequency is now entirely due to the A-z 
effect, and Fig. 2 shows the frequency deviations. 

Since the measurements of Giebe and Blechsmidt 
were carried out at high modes of vibrations, the 
coupling constant is negligible, and no measurable 
change would be detected when the impedance 
between the terminals of the coil is altered. Their 
resulta are therefore still valid. For the lower modes, 
however, the magnetostrictive effect must be taken 
into account when vibrations are studied. 

No measurements were made of the vibrational 
losses in the rod. It is hkely that these will also 
depend on any induction set up by the magneto- 
striotive effect, with resulting eddy currents. The 
present resulta are part of an investigation into 
vibrating magnetostrictive systems, and the phen- 
omenon of coupling effects’ will be presented there 
in greater detail 

Hanar NópTvEDT 
Department A, 
Norwegian Defence Research Establishment, 
Horten. 
March 12. 
1 Ann. dor Phys., 11, No. 8, 58 (1931). 


Ultra-Violet Band System of Strontium 
Oxide (SrO) 


THE inveetagations hitherto made have shown that 
three band systems belong with oertainty to the 
strontium oxide molecule (SrO); the first of theee 
is situated in the infra-red, the second in the bluo 
and the third in the ultra-violet region. Mahanti 
made vibrational analyses of the blue and ultra- 
violet systems}. A vibrational and rotational analynis 
of the infra-red system, a 15 — 1E transition, was 
communicated by us in 1040 *. This analysis shows 


* that the vibrational frequencies of the lower 12 state 


ooinoide extremely well with those of the lower state 
of the blue system. Thus for !N we found «o; — 653-4, 
and zy», = 4-0,, as compared with 053-4, and 4-0, 
for the lower state of the blue system. In our paper 
we mentioned this agreement &nd assumed that the 
infra-red and blue systems have the same lower atate. 
Recently, Budó and Kováes have privatoly com- 
municated to us that they have made a successful 
rotational analysis of the blue bands. The transition 
is uI — 1%, where the lower state is the same aa 
for the infra-red bands. 

The ultra-violet band of strontium oxide, 
attuated between 13200 and 48700 A., has been 
investigated with the 21-ft. greting of this institute. 
The rotational analysis of the 2,0, 1,0 and 0,0 bands 
shows that the system is a 1S — 15 transition, whore 
the lower state is the same as that of the blue and 
infra-red systems. The constants derived for the 
upper state are ! 

B. ~ 0-272 om. ’ c0 260 

By ~v 0'271 om mm 03 x 107 
No upper vibrational constante have yet been oal- 
culated. The bands contain several perturbations in 
the upper state. 

From measurements of the band-heads (HR-heads) 
of the ultra-violet system, Mahanti has calculated 
for the lower state of this system o" = 679-13 and 
aw” = 9.18. At first glance these values do not 
suggest that the lower state is the same as that for 
the other systems. Tho deviations from these values 
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&nd those obtained from origins are not greater, 
however, than may be expeoted. 
“A more detailed pa on the ultra-violet bends 
wil appear in Arkio for Fysik. 
GUNNAM ALMEVIST 
ALBIN LAGERQVIST 
Physics Department, 
University of Stockholm. 
April 24. 
!Mabant P. C. Phys. Rer., 48, 000 (1931). 
* almicvist, G., and Lagerqvist, A., Arkto for Fynk, 1, 477 (1949) ' 


Spectrum of the Compton Radiation 
from Solids 

TH spectrum of the Compton radiation from fres 
atoms has been calculated’ and was found to consist 
of a band with & sharp limit towards short wave- 

. At the seme time some ‘electronic Raman 
lines’ are to exist between the limit and 
the line of the primary radiation. In the case of solids, 
this picture should be modified because the discrete 
energy-levelg are replaced by energy-bands. The form 
of the spectrum will depend on the density distribu- 
tion of states in the highest oocupied energy-xone and 
in the free rone above it. The sharp limit and the 
electronic Raman lines will be replaced by broad 
bands, ibly with a structure. If the highest 
occupied zone is filled and there is a forbidden zone 
above it—as in the case of msulators—the broad 
Compton band should show a limit towards short 
wave-lengths. The energy shift between this limit 
and the primary line will be equal to the breadth 
of the forbidden zone. Although most experimenta 
on Compton ,seettering have been carried out on 
solids, such & structure has not yet been observed 
because of the short wave-lengths used. In the 
following an account is given of experimenta showing 
the above effeot. 

Unfiltered copper radiation is scattered on 
and carbon at angles between 17° and 45°. The 
scattered radiation is collected in a bent orystal 

meter and is then investigated spectroscopic- 

y with a Geiger-Muller counter moved along the 
Rowland circle. The form of & typical spectrum 
obtained is shown in the accompanying graph. The 
surface under the curve can be divided into the follow- 


ing areas: (a) d, (b) line a, (c) line ay 
&nd (d) the Compton 
(a) BeryUsum. i ts were carried out at 


angles of 20-5°, 25-5°, 30°, 35° and 40°. In all ceses 
the Compton band starts near the primary line, show- 
ing that no limit towards short wave-lengths existe. 
Also in no position of the spectrum does it ahow an 
iable maximum. 
(b) Graphite. The Compton band at 17° was found 
to have the same ies as that of beryllium. 


(c) Diamond. At of 17? and 30° the Compton 
band has no & iable intensity near the primary 
line. It could only be measured at longer wave- 


lengths than the a,-line. At an angle of 35° its 
intensity is sufficient to show that it starts between 
the lines a, and a, at & position corresponding to 4 
shift of 7-5 eV. from the primary line. A similar 


hump can be observed at & position of the spectrum | 


that corresponds to a shift of 7-5 eV. from the a,-line. 

The spectra obtained agree fully with the current 
theory of solids. The electrical conductivity of 
beryllium leaves no possibility for the existence of a 
forbidden zone. Also, the fact that the absorption 
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edge coincides with the high-energy limit of the 
emission line proves that this view 18 correct. 

A graphite single orystal irradiated in such & way 
that the incident and the scattered radiation are con- 
tained in the basal plane should at T = 0 give & 
Compton band with & rero intensity at rero shift and 
with increasing intensity as the shift increases". The 
present experiment does not show this behaviour 
because T 0 and because the graphite was poly- 

e. 

Diamond baa a fully ied zone that is : 
arated from the next free ramet by a forbidden cane of 
about 7 eV. This has been found from absorption ex- 
periments in the ultra-violet. The present experimenta 
T indicate the rg of such & forbidden zone. 

detailed report on the above experimenta will 
appear in the Arkiv for Fysik. 
Kessan ÁLEXOPOULOB 
Gosta BROGREN 


d a der Phys., 99, 715 (1087). Franz, W. ihid., 
* Coulson, O. A., Natures, 159, 205 (1947). 
* Kimball, G., J. Chom. Pkye., 8, 500 (1935). 


Fate of Sodium 2,4-Dichlorophenoxy- 
ethyl-sulphate in the Soil 


Soprum 2,4-dichlorophenoxy-ethyl-sulphate,  & 
chemical of low intrinsic phytotoxicity, can be 
sprayed in relatively concentrated aqueous solutions 
on to planta normally sensitive to the hormone 
herbicides, without serious damage to them; but 
when it comes into contact with the soil, a high 
phytotoxioity is generated, sufficient to give eatis- 
factory control of weed-seed germination in the sur- 
face layers of the soil’. The toxic compound arising 
from it has been assumed to be 2,4-dichlorophenoxy- 
acetic acid (2,4-D). 

To check this assumption, the behaviour of sodium 
2,4-dichlorophenoxy-ethyl-sulphate in soil has been 
followed using the perfusion technique described for 
previous investigations on the herbicides 2,4-D and 
MCPA (2-methyl-4-chloro-phenoxyacetic acid)". Bolu- 
tions of 100 p.p.m. of the substance have been 
continuously through garden loam and the changes 
in phytotoxicity of the perfusate followed by the 
creas root-growth assay technique*. The results of 
a typical experiment are shown in the graph, where 
toxicity is expressed in 2,4-dichlorophenoxyacetio 
acid equivalents (p.p.m.). Toxicity is generated 
slowly at first; but the rate increases up to about 
the eighth day, ing the proliferation of an 
organism adapted to bring about interconversion. 
Later, the toxicity curve flattens out, probably dus 





no. 4334 November 22, 1952 NATURE 887 
to the exhaustion of the dichloro- i 100 p.p.m. of 2,4-dichlorophenoxy- —100 p p.m. of 
phenoxy-ethyl-sulphate substrate, and em ial Baer. | S-4-diculeeophenaxy- : 
becomes asymptotic to the line AB, 
corresponding to a concentration of 100 
75:5 p.p.m. 2,4-dichlorophenoxyacetio 
acid, which is the theoretical concen- 80 B 
tration that would be generated in ^o 


the perfusate by the complete oon- 
version of the dichlorophenoxy-ethyl- 
sulphate. 

After sixteen days, & rapid fall seta 
in &nd all toxioity is lost after twenty 
days. When 2,4-dichlorophenoxyacetio 
acid itself is perfused fresh 
soil, no change in toxicity is noted for 
about fifteen days, after which a 0 
similar rapid detoxication oocurs'. 0 
These almost identical time-relation- 
ships for the two detoxications is & 
strong indication that the dichloro- 
phenoxy-ethyl-sulphate generates 2,4- 


dichlorophenoxy-acetic acid. During initial perfusion 
with dichlorophenoxy-ethyl hate the accumulated 
2,4-dichlorophenoxyacetio would induce the 


Cadm of & population of organisms adapted for ita 
own, giving, therefore, a lag phase character- 
istic of that organism". 

The subsequent perfusion: of fresh sodium 2,4- 

diehlorophenoxy-ethyl-sulphate solution (at twenty- 
sir days in this experiment) fails to generate a 
similar high toxicity. In the first day only a small 
activity develops, but this disa in the next 
twenty-four hours. Obviously the detoxicating organ- 
ism is capable of destroying all the toxic compound 
as fast as it is produced. is indicates that the use 
of dichlorophenoxy-ethyl-sulphate may give satis- 
factory weed control only with the first application, 
and that the effloacy of successive treatments after 
short time intervals may be reduced to & very low 
level by the development of & population of de- 
toxicating soil micro-organiams. 
A solution of 100 p.p.m. 2,4-dichlorophenoxyaoetio 
acid &b thi days was afterwards de- 
toxicated with only a slight lag of about two days, 
and the maximum rate of di oe of toxicity 
waa of the same order as that for the first perfusion 
with dichlorophenoxy-ethyl-sulphate. This means 
that the detoxicating soil organisms are definitely 
adapted to 2,4-dichlorophenoxyacetic acid, and this 
is further indication that the latter was iteelf the 
adapting molecule. 

Lastly, samples of perfusate were taken during the 
first dichlorophenoxy-ethyl-sulphate perfusion and 
Tun On 8 one-way peper-partition chromatogram 
using ptopenol — ammonia as the developing solvént. 
The position of the spota of the phytotoxio compound 
were afterwards determined by nk the paper 
strip and subjecting these sections to & sensitive 
biological assay. Full details of this assay will be 
published later. The Rp value of the toxic compound 
generated from sodium 2,4-dichlorophenoxy-ethyl- 
sulphate was 0-7, which is identical with that given 
by 2,4-dichlorophenoxyacetic acid samples run from 


& fresh solution and also after prior perfusions through 
soil. Samples of dichl oxy-ethyl-sulphate 
perfusate have been anal, ing the whole of 


the perfusion period before detoxication seta in, and 
there is no indication that more than one toxic 
compound is generated. 

There seems little doubt, therefore, that the toxic 
molecule is indeed 2,4-dichlorophenoxyacetio acid, 
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chlcopbensxy-otiytauphate (two sacamaire parfum and 100 ppm mima REN 


and that it afterwards behaves in the same way as if 
added directly to the soil. 

I wish to express my thanks to Dr. W. G. Temple- 
man, of Imperial Chemical Industries, Ltd., for 
supplying me with the sodium 2,4-dichlorophenoxy- 
ethyl-sulphate, and also to Miss R. F. Thresh, of this 


Department, for out the ohromatogram 
analyses and the associated biological sesays. 
L. J. AUDUS 
Botany Department, 
^ Bedford College 
(University of London), 
Regent's Park, 
London, N.W.1. 
LJ, Finn, T. P., Contrib. Boyce 


Lambrecht, J. A. and 
paon Inst., 16, (4), 101 (1950). 
* Audun, L- J., Plant and Soil, 8, (2), 170 (1951). 


£-Oxidation of o-Phenoxyalkyicarboxylic 
Acids in the Flax Plant 


Smas the olassical work of Knoop! on the 
.B-oxidetion of long-chain fatty acids within the 
animal body, numerous investigations have been 
carried out in this fleld. It is now esteblished that 
such an oxidative mechaniam does, in fact, operate 
in the animal’. On the other hand, evidence that 
f-oxidation occurs within plant tissue is lacking. 
Synerholm and Zimmerman’, however, studying & 
homologous series of seven «-(2 : 4-diohlorophenoxy)- 
alkyloarboxylio acids, found an alternation in growth- 
regulating activity to occur with increasing length 
of side-chain. The resulta were consistent with the 
view that degradation of apr Ae E by f-oxidation 
was taking place within the plant. 

We have i the series of w-phenoxyalkyl- 
carboxylic acids (C,H,O(OH4)4COOH) from n = 1 to 
n = 10 and have studied their influence on plant 
growth.. These biological resulta will be discussed 
elsewhere. Breakdown of the acids within growing 
flax seedlings has also been investigated, the whole 
series being included in each of flve expenmente. 
The solution of the ammonium salt of the acid 
(2:5 x 10 M) was supplied through the roots to & 
uniform group of 200 seedlings during ten days 
growth im the glasshouse. The seedlings were then 
washed, macerated with water and the acidifled mix- 
ture steam-distilled under standardised conditions. 
Phenol was estimated colorimetrically in the steam 


` 





e obenay aya Plio a acids (Or eOOOR) rug? m 
(average dora 


distillate*. No phenol was obtained from the oom- 
pounds im absence of plant material following such 
treatment. Within the plant, acids with an even 
number of side-chain methylene groups gave rise 
to considerable amounts of phenol. No evidence is 
available on the form in which this phenol existed 
in the plant. From those acids in which n is an odd 
number only traces of phenol were obtained. 

The resulte (see histogram) are consistent with the 
view that P-oxidation of the side-chain’ takes place 
as follows? : 


(à) O.0H,OH,OOOH — T 


(n = 2) 


(b O.0H,OH,OH,000H 


p 


Higher homologues might similarly be to 
suffer ‘either repeated or alternating B-oxidetion to 
yield phenol or phenoxyacetic acid. On this basis 
9-phenoxynonane-l-carboxylio acid (n — 9) was not 
expected to yield phenol. In fact, in all flve separate 
experiments appreciable phenol was produced. This 
apparently anomalous result, however, is of interest 
in connexion with certain animal metabolism studie, 
for example, the breakdown of f-hydroxyaliphatic 
acids in pigeon musclo’, and of saturated triglycerides 
in human metabolism’. In both these investigations 
the compounds corresponding in chain-length to our 
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on spatial considerations would appear to be re- 
stricted to acids of these chain-lengths'. 

This chemical method for investigating degradation 
of phenoxy acids within living plant tissue is now 
being extended to the study of fungi and bacteria. 
In addition, further work involving enzyme prepara- 
tions from the flax plant is in progress. 

O. H. Faworrr 
J. M. A. INGBAM 
i R. L. Wain 
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Wye College 
(University of London), 
Nr. Ashford, Kent. 
May 20. 


1 Knoop, F. Hofmsiser's Beitr, 6 150 (1904) 

* Breosoh, F. L., “Actvances m Mnzymology'', 8, 348 (19048). 

* Bynerholm, W. R., and Zimmerman, P. W., Contrib. Boyce Thomp. 
Inst, 14, 860 (1047). 


‘Porteous, J. W., and Willams, R. T, Bechem. J., 44, 40 (1949). 

^ Fawcett, O. H., Thesis, London (1961). 

¢ Breusch, F. L, and Tulum, R., Emzymolopua, 11, 352 (1044). 

' Verkade, P. E. and Lee, J. van der, Biochem. J., $8, 31 (1084). 


Aie i and Metabolism by Soil 
Bacteria of Benzoyl Derivatives of D- and 
L-Forms of some Amino-acids 

Iw & previous communication! we have reported 
that two strains (K7' 88 and K7' 82) of soil bacteria 
were able to utilize benzoyl-p-phenylalanine as well 
as benzoyl-L-phenylalanine as a sole source of carbon 
and nitrogen, whereas one strain (KT 84) could 


os utilize the r-form but not the p-form, 


and that benzoyl-p-phenylalanme was 
hydrolysed by & suspension of either 
KT 83 or KT 82, but not by KT 84. 

We have now studied the hydrolysis 
and metabolism by KT 83 and KT 84 
of benzoy] derivatives of D- and r- 
isomers of six amino-acids, phenyl- 
alanine, tyrosine, alanine, aminobutyric 
acid, p-methoxyphenylalanine and] 3,4- 
methylendioxyphenylalanine. At the 
outset we confirmed that KT 84 grew 
luxuriantly at 25? O. in the synthetic 
medium containing each one of the 
benzoyl derivatives of racemic forms 
of the above six amino-acids as 4 
sole souroó of carbon and nitrogen, and could be 
transferred more than three times in succession. 

The hydrolytic activity of the bacterial suspension 
KT 84 was then tested upon benzoyl derivatives 
of the racemio forms of six amino-acids in the 
of toluene, at 37° O. and at pH 7-0—7-2 for five days. 
We were able to isolate benzolo acid (95-82 per cent, 
calculated from the r-forms), benzoyl-p-amino-acids 
(90-80 cent) and r-amino-acids, which were 
identi as the benzoyl compounds. 

The properties Sa gaia T obtained in thia 
way were as follow: 


phenoxy acids with 
n = 8, 9 and 10  menzoto acid, m.p. 119*-120* m 
showed different be- Benzoy!-D- m.p. 180°-140° a|p?* = — 14-9* (5:1 per oent in sodium hydroxide 
^ Benroyi-I-phenylalantne, m.p. 130*—140* Lau . 
haviour from the Dena. D imaine, m.p. 108-163" alos = Ms Bt Ose yi | 
-L- mp. -1 Mz 

other homologues. Xm. m p. 147-148 ajon T Emo 1$ non» o» " 
These differences Benrzoyl-L-alantne, m.p. 146%-147° afp? = + 37-0* fa 5 n» n » 
were ascribed to  PBenrzoykp-antinobutyrio sip mp IHE a diem WPI , wow " " 
i Benxoyl-L-amtnobutyrio acid, m. -111* -4304*(5:2 , n ow ^ » 
the occurrence of  Benxoyl-D-»-methoryph m.p. 125*-186* ap = — 7-* (50 oU err ie cde - 
@w-oxidation®™ a ripe oC Ay anie at AL er ua m.p. 135*-186* alot = + 69*(5-0 o m » " ^ 

z ents Bensoyl-D-8,4-m mp. 120°-127* 3 [ajp*=— + O-B°(1+4 , n . i » 
mechanism which  Bensoyi-1-3,4-mothylendioxyphenylalantne, m.p. 120-127"  [a]p3 = — or tia i - 
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It waa further ascertained that none of six benzoyl 
D-amino-acids was hydrolysed by the suspension of 
KT 84 even after seven days. aap Ce gol 
ment, none of srx benzoyl D-amino-acids but six 

L-amino-acids were utilized by KT 84. 

KT 88 had the power to utilize in cultivation and 
to hydrolyse in the form of bacterial suspension six 
benzoyl-D-amino-acids as well as six benroyl- 
L-amino-acids. Previously it was reported that the 
bacterial suspension KT 88 had hydrolysed. only 
34 per cent of benzoyl-p-phenylalanine at 37° 
during seven d&ys'; but, in the present work, we 
observed that 87-85 per cant, calculated from the 
benzoic acid isolated, of six benzoyl p-amino-acids 
was h lysed within three days. It seamed that 
KT 88 had become adapted to the substrate during 
the successive cultivations. 


Youxio KIMURA 
Yos8BHIRO YASUDA 
Laboratory of Biochemistry, 
Faculty of Pharmacy, 
Kanazawa University, 
Japan. ' 
May 8. 


ene. Y. Toyours, H., Kimura, Y., and Yamaroe, H., Nature, 
180, 1016 (1988) J. 
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Soll Bacteria and Chlamydospore 
Formation in Fusarlum solani 


OHLAMYDOSPORZ formation and their numbers have 
been found to vary between species in the genus 
Fusarium and have been widely used in systematic 
nomenclature as a key character’, Nevertheless, no 
positive evidence has so far been adduced on the 
causes Inducing the formation of this morphological 
structure, although it is presumed to be 
the result of unfavourable growth conditions. Con- 
trol of soil-borne infection of various crop plants 
has been achieved by the addition of gpeciflo anti- 
biotios? or by ions of soil bacteria and their 
toxins**. These o tione, together with the more 
recent discovery’ of planta absorbing antibiotics pro- 
duced. by soil micro-organisms, suggested the b- 
&bility of this factor stimulating chlamydoepore bna 
ation in Fusarium m i 

Two pure cultures of soil bacteria isolated from the 
black cotton soils of southern India, BI (not yet 
finally identified) and BIL (Bacillus lichensformis), 
were employed in imi trials. Bacterial cells 

in ile distilled water were quantita- 
tively added in seeding 2 per cent agar medium 
poured in Petri dishes. The baoterial-aeeded and 
unseeded media (control) in Petri dishes were inocu- 
lated with a soil isolate of Fusarium solani and in- 
cubated for four days at 27°-29° C. Ohlgmydoepore 
numbers in unit area were determined microscopically 
from uniform cork borer disks of the media cut in the 
centre of the colony surrounding the point of Fusarsum 
inoculation (see table). . = 

Both the bacterial isolates stimulated chlamydo- 
spore formation significantly. While 0-884 million 
cells of B I increased the number of chlamydospores 
over the oontrol from 5 to 13, the corresponding 
figures in the case of B II were from 5 to 109. Number 
of chlamydospores from A to B to O to D to F, 
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eeniatim, increased approximately two-fold with each 
increase in the concentration of BI oells. 

As to the modus operandi of bacterial stimulation 
of chlamydospore formation, it is probably due to 
antibiotics produced by the bacteria in situ, since 
in prelimi experiments even the addition of 
bacterial metabolites induced such stimulation in 
F. solani. Those observations are of considerable 
interest, as many Fusaria are known to survive 
in soils under adverse conditions of microbial 
antagoniam"®, 

I thank Prof. T. 8. Sadasivan for his suggestions 
and interest ut the course of this work, and 
Dr. E. W. MoCloy, of the London School of Hygiene 
and Tropical Medicine, for the identification of the 

C. B. VENKAT RAM 
University Botany Laboratory, 
Madras 5 


March 80. 
? Bherbekoft, O. D., PAytopath., 87, Abstract (1947). 
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. Gen. Afwrobiol., 8, 111 (1917). 

* Sadasivan, T. 8., Proc. Ind. Acad. Sei, 83, 135 (1061). 

* Slykhuls, J. T, Oened. J. Res., (0), 85, 155 (1947). 
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Growth-Factor Requirements of 
Pellicularia koleroga Cooke In Pure 
Culture 


A PURE culture (isolate 1) of Pellioularia koleroga! 
(Corticium koleroga) was isolated from the basidio- 
spores found on Coffea arabica leaves, following well- 
known methods’. e fungus grew well on a number 
of agar media containing freah extracts of potato, 
onion, carrot, oat, bean and malt, whereas its growth 
was very poor on & dextroee nitrate medium. How- 
ever, when small quantities of malt, yeast, coffee leaf 
or fungal mat extracts were added to the dextrose 
nitrate medium, the made good growth. A 
culture of this fungus obtained from the Centraal- 
bureau voor Bchimmelculturee, Baarn, Holland, also 
behaved similarly, and ite growth was even alower. 
It was therefore felt that Pellicularia koleroga may 
‘have certain growth-factor requirements. 

That many of the filamentous fungi show growth- 
factor deflciencies when synthetic media are used 
is well known?*, Pure growth-factora were added 
singly to flasks containing 20 ml. synthetic medium 
prepared from analytical quality salts (composition : 
2 gm. KNO, 1 gm. KH,PO,, 0-5 gm. MgBO,.7H40, 
20 gm. glucose or sucrose, 1 litre i water). 
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The pH. value of this medium was 5:2; all cultures 
were incubated for 30 days at 20°-22° C. Both with 
ghfeose and with sucrose, a negligible amount of 
growth was made in the control medium to which 
no growth-factor was added, and in the media 
receiving any one of the followmy: riboflavine, 
pyridoxine hydrochloride, d-pantothenic acid (as 
calcium salt), nicotinic acid, and p-aminobenzoic acid 
at rates of 250 pgm. litre; inositol at a rate of 
100 mgm. per litre. The responses to thiamine hydro- 
chloride-and to biotin, which varied with the carbo- 
hydrate source, are shown in the &oecompenying 
table. 


~ MYGNLIAL Duy WAIGHTSE (mgm.) 








Thiamine hydrochloride (150 «gm. 


p pepe EM NET 
GEO (no gros d fé riot added) negligible | negligible 








A further investigation of these interesting effects 


of thiamine and biotin is m : 
I am indebted to Prof. T. S. Sadasivan, for his 
help &nd guidanoe during the oourge of this work. 
K. T. MATHEW 
University Botany Laboratory, 
-Madras 5. 


Influence of Mineral Nutrition on the 
Resin Content of the Hop Cone 


Tum influenoe of manuring on the resin content 
of the hop cone (strobile) has been the subject of a 
number of mvestigations. Doerell! concluded from 
German and Ozecho-Slovakian experiments that the 


resin content rose when potassium and phosphorus : 


were applied in excess of nitrogen, and more recently 
Zattler!, in Germany, has stated that phosphorus has 
& beneficial effect on resin content, t excess 
of potash, and especially of nitrogen, depresses the 
resins. The depreasing effect of nitrogen has also 
been reported by Keller and Magee* in the United 
States. 

Contrary resulta have, however, been found by 
other workers. In the Poperinghe district of Belgium, 
a detailed study of the chemical and physical com- 
position of the soil and its influence on the reain 
content of the hop was made by de Koker, Verbelen 
and Van dar Veldet; no relatio ip could be found. 
In England, Burgees', in a manurial trial carried out 
over & period of years, studied the affect of complete 
omission of nitrogen, phosphorus and potassium on 
of cones was markedly de- 


to the manurial treatments. 
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In view of these conflicting resulta, and as part of 
a programme devoted to the study of the mineral 
nutrition of the hop now being o&rried out at Wye, 
the question is being further investigated. 

In 1951, samples of cones were taken from a long- 
term factorial manuring i i ily de- 
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c experiment 
. signed to study the affect of different levela of nitro- 


gen, phosphorus, ‘potassium and magnesium on the 
yield of cones of the Fuggle hop. The samples were 
analysed for total soft peains and a-acid, and the 


B-fraction determined by difference. The results 
obtained are shown in the acoompanying table, the 
figures representing the mean values for totals of 
sixteen. plota. 






Rosin content as per cent of 
oven-dry cones 

















NI 300 lb per acre 4-06 757 
(as 400, ^, 4-09 7-46 
P 200, 4 » 415 7-55 
(as P0) 1500, » » 4 00 7:48 
200, , 402 7:36 

(as K,0) 1400, n 4:18 7 67 
98 now 4-01 7-40 

(as Mg) o 0 oe 414 7.08 


As will be seen from the table, the levels of nitrogen, 
phosphorus, potassium and magnesium applied to 
the plota differed widely; but the effect on resin 
content was igiple, none of the differences found 
being statistically signifloant. 

Band-culture experiments usmg the Fuggle variety 
were also carried out at Wye in 1951 to investigate 
the effect of nitrogen, phosphorus and potassium 
nutrition on resin production. As this was a pilot 
experiment, the nutrient-levels chosen were necessarily 
somewhat arbitrary, but they were selected to give 
wide differences in the levels of nitrogen, phosphorus 
and potassium as follows: — 

50 p.p.m. and 500 p.p.m. 


Ss 10 ppm. and 200 p.p.m 


Potamium £5 p.p.m. and 500 p.p.m. 


Under the low-potasaium treatment, the hop planta 
produced no cones; but samples were taken from 
all the other treatments and thèse showed no appreci- 
able differences in resin content with the exception 
of the high-phosphorus treatment; this produced 
cones which were low in resins, but which were 


abnormal in that they were amal and under- 
Ter dese iti 

To , theese experimenta lend to the 
earlier flndings of Burgess and the Be workers 


that mineral nutrition has little influence on reein- 
production in the hop oone. 
The experiments are being continued and will be 
reported in full elsewhere &t'a later date. 
F. O. THompson 
A. H. Buraxss 
Department of Hop Research, 
Wye Coll 
(University of London), 
Nr. Ashford, Kent. 
May 1.. 


1 Doerell, H. G., “Die D 
schaftliohen Anstalten fur Brauind 


1! Zattier, F., A. 12, 177 (1040). 
ahann Lab Comm TE, 160 (1950). ) 

* Keller, K. B., and Magee, R. À., Agron. J., 44, 93 (1082). 

* de cone Verbelen and Van der Velde, Pent J. Drass., 88, 1417 
1081). 

* Burgess, A. H., J. Inst. Brew., 83, 138 (1985). 
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A Factor in Hay inhibiting the Action of 
Vitamin D- + 


DuarN« our investigation on the vitamin D content 
of hay in Holland, started in 1950, the impression 
soon arose that hay contains a factor antagonistic to 
vitamin D. 

Ib was noticed repeatedly that the regression line, 
indicating the relation between recovery of rachitic 
rate and the logarithm of the dose of pure vitamin D, 
showed a higher—sometimes a subetantially higher— 
regreasion coefficient than the analogous regression 
line of the fat from hay under examination (see 
graph). Doubling the dose of hay fas scarcely ever 
resulted in'the recovery which would be anticipated 
from the initial dose applied. 





log dove 
— ———, Standard ; — — , hay fat 


Statistical oaleulation showed that the differance 
in alope of the linea for each individual experi- 


ment was not Bie per. qoe. in other words, 
the ion lines could be considered as running 
parallel — 

As more experimental resulta became available, we 
were able to find out whether the two groups of 
Tegression coefficients indicated real differences. The 
results are summarised in Table 1. Only those 
experimental resulta have been inserted for which 
it oould be assumed that they were on the straight 
peu the sigmoid curve indicating the relation 

the log-dose and recovery. 














. Table 1 
Regression coefficient 1 
Exp. Xo. Difference 
: Btandard Hay fat 

1 3 87 146 : i — 241 
6 6-12 1-99 —413 
T 5:31 2-99 — 2-32 

581 1-09 — 2:53 
8 0:10 43% — 1:78 
11 4-07 3-16 — 0:91 
18 6-56 3:46 — 8-10 

6-58 7 65 +109 
l4 5.27 2-09 — 8-18 








Mean diffrence, & — 2 12; standard error, ag = 0-50; Mexp.) = 
2 12/0-50 = 4:240; t(theor.) (P = 0-01) = 8-355. 


It was evident from this that there was e highly 
Eo difference between the regression oo- 

cients of the standard and the hay-fat regression 
lines. 

To prove in another way also that hay contains 
an anti-vitamin D substance, we have, from May to 
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-but also in petroleum-ether (b.p. 40—90? O.). 
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Ootober 1951, added to hay fat definite quantities 
of vitamin D and investigated whether these could 
be recovered. We have noticed in the meantime 
that we have followed thereby the same course 
as Grant!, and we arrived '&t exactly the same 
results. 

During a fortnight, a few groupe of eleven rata each 


were fed daily s quantity of hay fat, corresponding 


to 0-6 gm. of hay, contained in 0-2 o.c. of arachis 
oil. Other were given additionally 0-3 r.v. 
of vitamin Jin the hay-fat solution. We were never 
able to recover the extra quantity of vitamin D 


supplied in that way. The quantity lost varied from 


20 to 50 per cent. Neither was it recovered if the 
vitamin D and the hay fat were given separately at 
an interval of 8 hr., by supplying thé vitamin D in 
the morning and the hay fat at night, and allowing 
the rata to take food during the day (Table 2). The 
inhibiting action of hay, therefore, cannot be attrib- 
uted to a decreased absorption or destruction of 
vitamin D im the di ive tract, but is effective in 
the body after resorption from the gut. 

















Table 2 
T ] ] 
z Vitamin 
Exp. X-ray | D based t 
No. * Daily dose healing | on heal- | (per cent) 
T 
104 | Fat of 0-6 hay in 
020.0. 0 1:66 | 1-98 LU. 
Fatof0-6 hag wines 
LU. vit. Aho. oo. 8 33 528 p! 21 
10B | Fat of 06 bay in 
0 2 c.c. 2-80 $396 , 
Fat of 0-6 with i 1 
0 8 LU. vit. D In 0-2 c.c. 3-82 TH ,, 27 
16 | Hay fatin 0 200. oll 2-3 | $30 5. | 
Hay fat with 0-4 Lv. vit. 
D er 3 06 821 a i 
Hay fat 0-4 TU. vit. l 
D gtven separately | 367 [72 ap 3 
RAR! 





The antivitamin D factor (which we assume to 
be the same as that found by Grant) must be rather 
stable, as it has been found in hay as well as in driod 

Furthermore, it is not only soluble in ether 
The 
factor is reaistant to saponifloation, as we could 
demonstrate it in the unsaponiflable fraction of hay 
fat. 

The discovery of this factor inhibiting vitamin 
D may offer a partial explanation of the fact that 
some authors have not been able to find any 
vitamin D in fresh and artificially dried grass, 
whereas others could, and. also of the unexplainsble 
large differences in the vitamin D content sometimes 
noticeable in hay. 

It is too early yet to offer an opinion on the impor- 
tance of the anti-vitamin D factor as regards practical 
animal feeding. Our experiments with rata show in, 
any event that the action of vitamin D can be 
diminished by 20—50 per oent by the factor. It is not 
at all certain that with cattle, for exemple, the 
effect will be exactly the same. That the existence 
of the factor can raise difficulties in practical feeding 
is clear from the observations on sheep recorded by 
Fitch* and Ewer? in New Zealand. 


J. Writs 
Laboratory of Animal Physiology, 
Agricultural University College, 
Wageningen. 
April 28. 
1 Grant, A. B. Nature, 168, 789 (1061). 
1 Pitch, L W. N., Aus. Vet. J., 19, 2 (1048). 
* Ewer, T. K., Brit. J. Nutr., 8, 408 (1918); Nature, 168, 732 (1030) 
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Corticium praticola Kotila ; an Interesting` 
. Basidiomycete occurring in England 


Tas usual forms of Rhizoctonia when grown on 
agar culture remain sterile, and are differentiated 
mainly on the basis of vegetative characters. During 
& study of the occurrence of Rhizoctonia solani Kuhn 
in England, & number of isolates fi within the 
limits of the form genus Rhsirocioma regarding 
vegetative characters formed basidiospores freely 
on agar cultures. These isolates were afterwards 
identifled as OCortiotwwm praticola Kotila!, although 
the measurements of basidia, sterigmata and 
apor Wee all slightly larger than thoee given by 

o 

This is the first record of this fungus from Great 
Britain, and the first confirmatory record of Kotila’s 
original work. D. P. Rogerst, m dealing with the 
genus in 1943, failed to accept the species due to 
&beenoe of original material and lack of confirmatory 
isolations. 

The fungus was obtained from four widely sep- 
arated localities in England. At Slough and Bristol, 
soil was very heevily infested with the organism, 
and at Cheshunt and Leeds it was found causing 
foot rot of cucumber and rot of dahlia petioles and 
leaves respectively. It is probably of common 
occurrence and may have been isolated previously 
not only in England but also in other countries and 
included under R. solani. As supporting evidence for 
this suggestion, isolates closely ing with the 
English ones have been obtained from several soils in 
South Australia during 1951. Although these isolates 
have not yet been induced to form  baeaidio- 
To they have been temporarily classified as 

O. praticola. 


C. praticola differs from R. solani in its thinner 
hyphal diameter (6—9 u, C. praticola ; 8-12 u, E. solani), 
faster growth-rate (0-55 mm. per hour, C. praticola ; 
leas than 0-5 mm. per hour, R. solani), and by tbe 
white mealy appearance of ita mycelium later turning 
greyish-brown, in contrast to the felt-like cinnamon- 
brown of R. solani. 

C. praticola is pathogenic to sugar beet seedlings 
above 15° C. and to a wide variety of hosta, including 
lettuce, tomato, cabbage and dahlia, at tamperatures 
of 28?-25? C. and above. This fact, together with ita 
vigorous saprophytic growth, makes it a potential 
danger particularly if ib becomes established in 
vegeteble-growing areas. In South Australia the 
organism has caused severe losses of tomato seed- 
lings being raised under warm conditions in nur- 
series. 

As & laboratory organiam, C. priol Ae asefulifor 

purposes. When grown on & soil extract 
agar with 0-1 per cent added sugar, the fruiting 
structures can be clearly demonstrated with little 
visual interference from sterile hyphm. In view of 
ite olose similarity to R. solans, it may also prove a 


useful tool in siding our understanding of the various : 


isolates of R. solani and their relationship with 
Mei cai di solani. 
was isolated while working in Prof. 

a owns laboratory at the Imperial Oollege of 

Sens and Technology, London. 
N. T. FrswTJIE 

icultural Research Institute, 
niversity of Adelaide. 

April 17. 
1 Kotila, J. E, Pawepeth., 19, 1060 (1929). 
* Rogers, D. P., Farlowe, 1, 95 (1048). 
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Isolation of Triploid Saccharomyces 
* cerevisiae 


Tux production of tetraploids in a brewery yeast 
has been. rted by Subramaniam and Krishna 
Murthy! Mitra and Subramaniam’, following 
treatment with acenaphthene and chrysene. These 
authors did not present genetic evidence to support 
their claim, which was based mainly on colony and 
other gross observations. Oytological evidence has 
recently been ted for a tetraploid with four 
chromosomes, Norived from a ‘diploid two chromo- 
some . strain’. Tobias‘ studied a yeast isolated 
after acenaphthene treatment in terms of survival 
after X-irradiation, and concluded that the isolate 


visic as triploid and tetraploid, based on the shapes 
of survival curves after ultra-violet irradiation. A 
paper by Limd and Lindegren’ has recently 
appeared, deectibing the production of- tetraploid 
yeast by croases of diploids homozygous for oom- 
lementery mating types. We wish to give a pre- 
report on & procedure for the isolation of 

pure cag clones of S. cerevisias. 

A diploid clone was isolated (by the method of 
Pomper and Burkholder’) which required adenine 
and uracil for growth, that is, was homozygous for 
recessive alleles for adenine and uracil syntheses. 
This diploid was heterozygous for ee type (a 
and x of Lindegren and Lindegren?), and for genes 
involved in the syntheses of methionine and trypto- 
phane. Haploid alors of both mating types, requiring 
methionine and tryptophane for growth (the same 
loci for which the diploid was heterozygous), were 
available 2 us. The loid was mixed with both 
haploids ( Cae dens ) by the ‘masa manng 
procedure of and Lindegren’. 
Soe uum qus a quM 
washed &nd plated on agar containing carbohydrate, 
nitrogen, vitamins and buffer, but lacking adenine, 
uracil, methionine and i aes Under these 
conditions, neither the loids nor the diploid 
should be able to grow, i indeed, control plates 
had no colonies. However, & few colonies appeared 
on the plates from both ‘crosses’. These were isolated 
ag presumptive triploids. Sinoe it was le that 
we had merely isolated either doubly reverted 
diploids or -haploids, it was necessary to carry out 
further teste to evaluate the assumption that these 
isolates were indeed. triploids. 

Neither the hale nor the diploid employed in 
hese crosses co themselves sporulate under our 
test conditions. The observation that the ‘triploid’ 


‘isolates sporulated lent support to the belief that the 


test isolates were, at least, different from the origina 
components of the croas. Dissections were carried ou! 
on asci from ‘the ‘triploids’ arising from both crosses 
Examination of the mating-type behaviour of thr 

isolates revealed that & number of then 
did not conjugate with tester stoaka of either matin; 
type. 

In one a&ecug, two of the four spores mated 
and two did not. The latter pair were found t 
sporulate; the former did not. The sporulatin; 
ascospores behaved as typical diploids and segregatex 
for mating type, thus explaining the failure of the 
parental spores spores to mate. The conclusion appean 
ee p e roi culture had produced tw 
haploid and two loid clones, and further, that thi 
parent was probably a triploid or ita nuclear equiv 
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alent. Additional supporting evidenoe wil be 
presented in & subsequent, more detailed, report. It 
should also be noted that tetraploids have been 
isolated by an analogous procedure. 

It is & pleasure to acknowledge the assistance of 
Mrs. K. M. Daniels and Mrs. D. W. McKee. This 
work was performed under contract No. 1¥-7406-eng 
for the Atomic Energy Commission. 


Seymour POXMPER 
Biology Division, 
Oak Ridge National Laboratory, 
Oak Ridge, Tennessee. 
April 22. 
‘Subramaniam, W K. and Krishna Murthy, B. N., Proe. Ind. Acad. 
Ser, 30, 185 (1040). 
* Mitra, K. K, and Sobramaniam, M. K., La Cellule, b3, 7 (1049). 
* Subramnniam, IL K., La Cellule, 64, 145 (1051). 


* Tobtas, C. A., in Oberlm Sympostum on Radiobiology, June 1960 
(John Wiley and Sona, Ina, New York, 1952). 


* E., and Lindegren, C. C Deo, Proc, (Gist General Meeting), 
a (loei). » 


' Lindegren, C. C., and Lindegren, G., J. Gea. AfferobioL, 5, 885 (1061). 

Edo ww B. and Burkholder, P. B~, Pro. U.S. Nat dcad. Set, 
456 (1919). 

Eu and Lindegren, G., Ama. luwouri Bot. Garden, 

er wr C. O, and Lindegren, G., Proc. U 8. Nat. iad. Sa, 
29, 306 (1043). 


Apparent Fumigant Actlon of Non-volatile 
Insecticides In African Huts 


Dvxzine the course of experiments conducted by 
one of us (G. D.!) on the residual action of various 
insecticidal preparations applied to the interior of 
native-type African houses, a pronounced fumigant- 
type action was found 1n houses treated with prepara- 
tions of DDT and dieldrin. 

Since then, testa have been done (G.F.B.) by 
filtering the air in & hut sprayed with dieldrin wet- 
table powder five weeks previously. The apparatus 
used consisted of fumigant chambers made from 
1-lb. glass jars fitted with waxed bunge. Air was 
removed from the top of the jar through a tube by 
means of a filter pump; air entered through 
an upright funnel and was delivered at the bottom 
of the jar. The funnel had a screwed ring by means 
of which a disk of filter paper cut to size could be 
firmly stretched over the mouth of the funnel. The 
whole apparatus was sealed with paraffin wax. To 
reduce control mortalities, the jars were lined with 
a rough-surfaced popor and & piece of moist cotton- 
wool was put in the jar, the air passing over this aa 
it was delivered. The jars were also covered with & 
dark cloth. Owing to & breakage in transit, the oon- 
trol could not be run at the same time as the test, 
and was carried out separately in the fleld laboratory. 

Air was sucked through the single jar at 90 litres/hr. 
for forty minutes, and as a filter one thickness of 
Whatman No. 1 filter used. The house to be 
tested had been Soie ood den seeks before (November 
20, 1951) with dieldrin wettable powder to give an 
estimated deposit of 40 mgm. dieldrin per square foot. 

‘Twenty, to forty female 4. gambia and A. 
mosquitoes were used in each test. Of the four trials 
carried out in the treated house, two were done with 
the funnel leaning against the wall in the darkest 
and the quietest corner, and two with the jar sus- 
pended just beneath the roof. In each of these 
positions one trial was méde with the filter in position. 
The two other trials were done without filters ; for 
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the one near the wall, the filter-paper was simply 
removed, but when the jar was hung cloee to the roof 
the bung and funnel were taken off and the far 
covered with mosquito gauze, the suction tubo 
pesaing through this to the bottom of the jar. 

Deaths 18 hours after exposure are given in tho 
accompanying table. 














Number | Peroent- 

deed Total ago dead 
Dleldrm with filter in Wall af 9g + 3f 21 
b) Roof 2f 8g + 23 7 

Dieldrin without 

filter ini Wall | 29 + 21/ | 5e + 37f ! 5 
(b) Roof | 29g + 23f | 29 + 23/ 100 
Control bf Bg + 29f 15 





g= 4. gumbur. f= A. fanectus 


Thus the & 
particles too to pass the filter nae 

Further laboratory trials indicated that DDT and 
dieldrin wettable powders sprayed on to mud, ply- 
wood and glass all produce lethal particles. Thus 
an im t source of such iolee in & mud- 
walled hut may be the roof. However, mosquitoos 
caged close to the wall usually suffer higher mortalitics 
than those ded in the middle of the hut. Tho 
presence of le n npe) may help to explain why 
the efficacy of D insecticides on a practical scale, 
for example, against A. gambia and A. funestus in 
Magritius and A. darlingi in British Guiana’, has 
been greater than might be expected from laboratory 
and semi-fleld trialas*. Insects activated to flight 
by contact with DDT” either on the substrate or as 
airborne particles would pick up more airborne 
particles in & given time than if they remained at 
rest’. Dr. Q. Giglioli has recently informed us that 
in British Guiana he has been able to detect airborne 
particles of DDT for up to two years after spraying 
& house with non-absorbent walls. 

There remains the question of any possible danger 
to health from these particles when those of the newer 
ıngecticides are breathed in for & period of years. 
The manufacturers of dieldrin now take & more 
optimistic view than they originally did of its toxicity 
to human beings (information supplied by the Shell 
Chemical Co. of Africa). DDT has already been used 
for many years without reported cases of ill-effccts 
from inhaling drifting particles in houses. Dieldrin 
is applied at 20 per cent or lese of the rate at which 
DDT is used. Unless it is correspondingly more 
toxic, the risk of using this exceptionally efficient 
preparation appears small. 

Our thanks are due to the Colonial Insecticide 
Committee for permission to publish this note. 


G. Davmso0n 


rent fumigant action is due to solid 


Ross Institute, 
Gower Street, 
London, W.O.1. 
G. F. BURNETT 
Colonial Insecticide Research Unit, 
Arusha, Tanganyika Territory. 


Aug. 5. 
! Davidson, Q., Veture, 170, 702 (1052). 
1 Dowling, M. A. C., Malaria Eradication Scheme, Alguritiu-, Annuni 


Report for 1061. 
* Giglioll, G., “Malaria, Filariasis and Yellow Fever in British Qulana" 
(Georgetown, 1918). 


1 Hadeway, A. B., and Barlow, F., Bull Eni. Res, 40, 323 (1910). 
1 Thomson, R. C. AL, Nature, 163, 109 (1040). 
‘Kennedy, J, Bull Ent. Res., 37, 5903 (1047). 


' David, W. A. L., and Braeey, P., Bull. Ent. Ras, 37, 171 (1010). 
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An Extended Orcinol Test Specific for 
. Ketose Sugars 


Tum formation of coloured producta when sugars 
are heated with orcinol and mineral acids has long 
been known, and the reaction has been used for 
the detection and estimation of various sugars and 
related compounds. Thus Vasseur states that the 
abeorption curves for the products formed from pent- 
oges, aldo- and keto-hexoses and methyl pentoses all 
differ from each other, but that the colours are not 
stable. According to Nozoe‘, the colours formed are 
due to the formation of furfural derivatives, and 
several pigments are formed successively, the final 
result being dependent on the acid concentration 


loyed. 

ste ae now beon found that kotom or kotono 
, yield products which are soluble 

in aan with an intense orange-brown 
colour ; by out the reaction in the manner 
Sibe Pubs is i Taela vo distingeiah Goto 
ketoses and other and even between ketoses 
and keto-aldonio aci 

The most satisfactory procedure was found to be 
as follows: In a test-tube are mixed 5 o.c. of & 
0-5 per cent solution of orcinol in n-butanol, 1 o.c. 
of concentrated hydrochloric acid and about 0:2 0.0. 
of & 5 per cent solution of the sugar to be examined. 
The mixture is heated to boiling, allowed to stand 
for five minutes and then diluted with 10 c.o. of 
water. The diluted mixture is shaken, allowed to 
separate into two layers and the upper butanol phase 
removed. The colour of the latter is noted; the 
butanol layer is then shaken with 10 o.c. of .4 per 
cent caustic soda solution, the mixture allowed to 
separate, and the colour of the two phases noted. 

The colours obtained by this procedure, with 
various types of sugar, AES Bea ese aye 
table. 


























coloured than butanol phase. 
coloured than butanol phase. . 


* Aqueous phase much more strongly 
strongly 


t Aqueous phase leas 


Binoe 5-hydroxymethylfurfural was found to give 
the same colour reactions as fructose, and furfural 
the same reactions as the pentoses, it seems probable 
that these aldehydes are intermediately involved in 
the test, as claimed by Nozoe‘. In the case of 
5-ketoghuconio acid, is the moat 
probable intermediate, while with uronic acids and 
2-keto nio acid the conditions of the test are 
not drastio to effect their-conversion into 
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I am indebted to Prof. L. F. Wiggins for his interest 
in this work. 
J. HowanTH WILLIAMS 


Department of Sugar Chemistry and Technology, 
Imperial College of IM Agriculture, 
: May 9. 
1 Bial, M., Dent, Med. Wook. 28, 253 (1902). ` 
* Tollens, B., and Lefevre, K. U., Ber, 40, 4520 (1007). 


1 Vamour, H., Ada Chen. Scand, 8, 003 (1948). 
* Nozoe, T., J. OÀsm. Soc. Japan, 57, 708 and 818 (1830). 


A Sparing Effect by Formate or Methanol 


on-the Impairment of Creatine Meta- 
bolism In Folic Acid Deficiency 


Ix a recent communication! we reported on an 
involvement of dietary folio acid and vitamin"B,, in 
creatine metebolism. The observations suggested 
that deficiencies of these vitamins were interfering 
with the economy of labile methyl groups. It has 
been established that the methyl groups of choline 
and methionine may undergo oxidative degradation 
to formate? and that the utilization of such meta- 
bolically derived formate for serine synthesis‘ and 
possibly in other single-carbon addition reactions 
such as nucleic acid formation® involves mediation of 
folio acid; this vitamin is also directly concerned 
with formate production from glycine’. It seemed 
possible, therefore, that the influenoe of folic acid on 
creatine formation might in part at least. be due to 
& check on the drain of methyl to formate resulting 
in its increased availability for transamethylations 
(of. ref. 6). A direct proof of this was sought 
in the studies reported here on the influence by mass 
effect of administered formate on èn citro and in vivo 


' creatine synthesis in mice 


suffering from folic-acid 
deficiency and in normal iiss. Methanol was alao 
used in place of formate since it functions better 
(see ref. 2) in the reverse step of formate reduction 
to methylt**. 

Twenty-four adult mice (inbred Swiss strain) were 
maintained on & folio acid ~ free purified ration! with 
15 gamma per cent of vitamin B,, and 0-3 per cent 
iodinated casein. At the end of five’ weeks, when 
folic-acid deficiency could be inferred from observa- 
tions on red and white cell counts and hæmoglobin 
contents, the animals were divided into groups of 
four (see table) receiving as supplementa folic 
acid (10 ouse/day, orally) and sodium 
formate or methanol (1 mgm./mouse/day, intra- 
e) with correspon ing contro Animals 

each group were at the end of 5, 8 
A ace ee t of this grouping, 
for determinations of tn vitro and èn vivo creatine 
formation by earlier procedures. The date for creatine 





gz $ $385 
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synthesis in vitro are exclusive of any Jaffe-reactive 
product that may have been formed from the added 
methionine by the p-amino-acid oxidase of the liver 
homogenates’, since necessary controls! were run 
»oncurrently ; oreatine syntheais was further oon- 
ürmed on paper chroma Typical results are 
aresented in the table and were essentially similar in 
the three iods of sampling. 

It can geen that the impairment in creatine 
metabolism brought about by folic-acid deficiency is 
partially restored by the administration of methanol ; 
the effect due to formate is leas pronounced. Similar 
resulta have been obtained in other studies on the 
N'-methylation of nicotinamide’. z 

The relatively leas signifloant effect of methanol 
or formate supplementation in the groups receiving 
folio acid suggests that, if these compounds were 
fonctioning as methyl precursors, folio acid does not 
exert any direct effect on this synthetic step. This is 
in harmony with other observations (unpublished) 
on the probable direct non-participation of folic acid 
in methyl neogenems from administered methanol 
and serine. 

This work is supported by a grant from the Indian 
Council of Medical Research. 

PREMA FATTERPAKER 


Foods Section, 
Department of Chemical Technology, 
University of Bombay. 
March 18. 
at mer Pa Marfatia, U., and Breentvamn, A, Nehre, 167, 


4 See du Vigneaud, V., Verley, W. G. Ly Wilson, J. E, R J.R 
Remler, C, and ‘Kinney, J. x. Amer. Chom. B00., &T8$ 


* akami, W., abd Welch, A. D., J. Biol. 187, 367, 379 (1950). 
: 186, 276 


Biekewitx, P and Green D. M, J. 
(1060). Arnslein, H. B. V., J., 48, 27 (1061). 

‘ Pant, G. Y Ha Bothell J. J., and „H. A. J. Biol. Chem., 184, 
n 1966). Lascelles, J., and W D. D., Saure, 106, 49 


inc Va and Srientvasnn, A. Nature, 108, 1117 (1060). 


D. W., and B J. hem. Soo., 
yu X $a 20 (7051 Deia G. R., Plaut, G. W. E., 
A ; ; a G. I i 
and Lardy, eae duel Chem 193, 533 (1052). 
‘ Totter, J. R., Kelley, B., Dey, P. L, and Edwards, A. R~ J. Biol. 
388, 145; 187, 529 (1050). Totter, J. BR, Volkin, H., and 
Carter, C. ? Amer. Chem. Soo, TR, 1521 (1961). 


' Umbreit, W. W. and 'Tanhaxy, N. H, Arok. Biookem., 38, 06 (1001), 
aere P., Marfatla, U., and Sreenlvasan, À., Netwre [100, 
1096 (1063)]. : 


Response of the Vaginal Epithellum of the 
Ovariectomized Mouse to the Systemic 
and Local Administration of CEstrone 


Ix the ovariectomized mouse, vaginal cornifloation 
follows the administration of matrogens systemically 
(for example, by subcutaneous injection), or locally 
by their direct application to the vaginal epithelium. 
However, the median effective dose for all ‘true’ 
csatrogens is considerably lower for the local method 
of administration than for the systemic method!. 

Histological and histochemical obeervations on the 
process of corniflcation elicited by the two routes 
of administration have been made. No qualitative 
differences were noted. Freud’, in a similar investiga- 
tion with rats, also failed to detect any differences. 
However, there are temporal differences in the onset 
of cornification, and also its duration, between the 
two methods of administration. Emmens! has 
already reported that cornifloation is attained about 
a day earlier with local administration. His observa- 


NATURE 


895 


tions were obtained in assays in which the doses used 
were not expected to produce cornification in all 
animala, The phenomenon has been reinvestigated 
using two dose-levels both of which were calculated 
to elicit & positive response in all animals. 

(1) Onset of cornificaiton. 240 mice were used in 
two batches, the first of 95 and the second of 145. 
The mice were housed in boxes, five animals in each 
box. The boxes of each batch were divided at random 
into four approximately equal groupa corresponding 
to the four experimental treatments shown in Table 1. 
Half the animals received cetrone in nut oil ad- 
ministered bubcutaneously, and the remainder re- 
ceived cstrone in distilled water administered 
intravaginally. Two doee-lévels were used for each 
route of administration (Bee Table 1). The lowest 
doses in each case are about 7-10 times the modian 
effective doses reported elsewhere for this strain of 
mice’. A two-injection technique was used aa de- 
scribed by Emmens!. Smeara were taken night and 
morning, commencing the night after the second 
injection. The establishment of oornifloation was 
determined by the appearance of the first positive 
smear, that is, one consisting predominantly of corn- 
ifled cells, and no leucocytes. Each smearing time was 
given a number to provide a basis for classification. 
The resulta from each experiment were combined and 
are shown in Table 1. 


Table 1. TOO OF ESTAULISHEENT OF CORNINICATION BY THE BTB- 
CUTANBOUB AMD INTRAVAGINAL MIETHOD, BAGH AT TWO MAIIWAL 
DOSH-LEVELS OF OLFTRONA 














The results obtained with each route of administra- 
tion were as follows: (i) Subcutaneous. Owing to the 
low group numbers at ing times l and 4, 
adjacent groupe must be combined for the statistical 
analysis. This gives a 2 x 2 contingency table. No 
statistically significant differences were found between 
the groupe (xi = 0-44, P > 0-05), showing that the 
dose-level makes no difference to the time of onset 
of carnifloation. (ii) Intravaginal. In this analysis 
the results from amearing times 3 and 4 were groupod, 


E ban X 8 contingency table. No statistically 
igni t differences were found between the groups 
(x) = 0-00, P > 0-05), again showing that the doso- 
level makes no difference to the time of onset of 
cornifloation. 

Since the dose-level was without influence on the 
time of oornifloation, the resulta for each method of 
administration were added together for each smearing 
time. This gives a 2 x 4 contingency table allowing & 
comparison to be made between each method of 
injection. The combined figures are given as marginal 
totals in Table 1. A statistically signifloant difference 
was found between the two methods (xih = 15:70, 
0:01 > P > 0-001). The results are illustrated 

ioally in the accompanying histogram. They 
show that the onset of corniflcation in the intre- 
vaginal method is ximately twelve hours in 
advance of the onset in the subcutaneous method. 
This oonfirms the finding of Emmens!. 
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(2) Duration of cornsfloation.  Emrhens* showed 
that the durstion of cornifloation with the sub- 
cutaneous route of administration depends on the dose 
of weatrogen administered. The effect of dose on the 
duration of cornifleation in the intravaginal method 
has been investigated. Smears were taken from the 
intravaginal groupe in the second batch of animals 
throughout. the period of oornifleation. Table 2 
shows the times when negative smears returned. 


Table 2 Trew OF RNAFPRARANOR OF NEGATIVE SXHARS IN THR 
ANIMALS BREIG TWO MAXIMAL DOSE- 
I TRAVAGINALLY 


LEVELS OF CODETROXE 











Although there might be & slight tendency for the 
effect of the high dose to persist for a longer period 
Verbi gees tow Gee on statistical analysis 

o significant difference between the two distributions 
ima isiented (Git 3-30, P > 0-05). -On the evi- 
denoe available, Theria; there is no regaon for sup- 
posing that dose-level influences the duration of corn- 
ifleation by the intravaginal method. However, it is 
possible that with wider dose intervals, such as those 
used by Emmens, differences in the duration of 
cornification would become apparent; this question 
requires further examination. - 
J. D. Braazas 


Department of bx Physiology, 
University of Sydney. 
April 28. 
1 LL] , 
s e te Amay”, Shea ter 16 (Academie Piems, 
^ Freud, J., Aata bres. nseri. Physiol. 8, 11 (1989). 
* Bigger, J. D. (in the prem). ~ 
* Bmnmena, O. W., J. E»docritot., 1, 142 (1939). 


Two Forms of 1:2:3:5 Tetra-Acetyl 
D-Ribofuranose 


Ix a recent communication, Davoll, Brown and 
Visser! have described two forms of 1: 2:3: 5 tetra- 
acetyl p-ribofuranoee. The form first obtained had 
melting point 56°—58° and was probably identical with 
the compounds of Howard, Lythgoe and Todd’, and 
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of Bredereck and Hoepfner*. This substance changed 
spontaneously into another, melting point 88°, 
proved to be identical with the 1:2: 3 : 5 tetra-acetyl 
Dn-ribofuranose of Zinner*. The transformation was 
Teported to be accompanied by & change in specific 
zene from [aJ5 — 3-6° to — 18-5° (in meth- 
anol) 

Some time ago, I prepared this compound (using the 
method of Zinner*) in the lower- -melting form (melting 
point 56-5°-57°). When a comparison with the higher- 
melting form (generously'provided by Dr. Zinner, of 
Jena) was attempted, the whole of the materal 
isomerized, and the form of melting point 56-5°—57° 
can no longer be prepared in this laboratory. This 
isomerization, however, pco roceeded without any 
significant change in specific rotation; [a]p for the 
low-melting form — 18-2 + 1°; for the high-melting 
form — 12-0 + 1° (both in chloroform). The case 
thus seems to be a simple (though very striking) one 
of dimorphism, and the speculations of Davoll e£ al. 
regarding structural isomeriam are probably un- 


necessary. 

It would be of great interest, however, if workers 
in some laboratory uncontaminated with the higher- 
melting form would re-examine the transformation 
polarimetrically, since there is a definite contradiction 
between the results of Devoll e£ al.! and those I have 
obtained. 


VoL 170 


issues R. FABRAR 
Chemistry Department, 
University of Manchester. 
July 29. 


Der” Brown, G. B, and Vier, D. W, Nae, 170, 05 


Bcc Md and Todd, A. BP, J Om. Soc., 1052 
* Bredereok, H., and Hoepfner, E., Ber, 81, 51 (1948). 
‘Zinner, H , Ber, 83, 153 (1050). 


Disadvantages of Race Mixture 


IN the modifled Unesco statement on the nature 
of race, issued at the Fourth International Anthrop-~ 
ological Congress in Vienna on September 7, we find 
the incautious affirmation that “there is no evidence 
that race mixture produces disadvantageous results 
from a biological point of view’’. To cite a single 
cage, there 18 recent evidence! that sickle-cell ansamie, 
a fatal disease, occurs with much higher frequency 
in American Negroes having some white ancestry 


. than in African Negroes of pure descent, although 


the latter show & much higher frequency of the 
sicklemia trait, which is without sym, : 

Similarly, the RA-negative gene, which is responsible 
for the death of countless Caucasian infante and 
footuses, has been traced to prehistorio crossing 
between the Basques and peoples speaking the Indo- 
European languages. These crosses probably began 
at least as early as the Neolithic; but their effecte 
on the death-rate of European infante and fotuser 
(erythroblastoeis) are still unabated. Here is ample 
evidence that race mixture can be disadvantageous 
1n ita racial effects. 

R. RoaanLES GATES 


The Athengum, 
London, 8.W.1. 
Sept. 9. . 


lYehmann, Hn Mature, 187, 081 (1961). 
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FORTHCOMING EVENTS 


(Mestvega marked with on astcruk * aro open lo the public) 


Monday, November 24 


(at the Royal locety of Tr Toa!’ Medicine and Hygiene, “Manson 
e Trop cine 
House, A Portland oe, London, W.1), at 6.30 p.m.—Disewarton 
on 'Polymer-Balvont Interaction 

CHEXICAL SOCIETY, OXromgD SECTION (in the Phyaloal genu 
Laboratory, South Parks Road, Oxford), 8.15 pm.—Dr. D. A 


at 
Dowden. “Industrial Catalysis’ (Alembio Club Leetüre). (All Fellows 
nre Invited ) 


Tuesday, November 25 


ROYAL IX»TITUTIOX (at 21 Albemarle Street, London, W.1), at 
515 p.m —3Àtr. W. e Allon and Mr. P. H. Parkin. “The d ox m ad 
PR of Auditoria". (Furthor Lectures on December 2 9.) 

L BOCIETY O y ARTE, Cogo ONWEALTH SÜROTIOX (at Ded Adam 
sucer A Adelphi London, W.C.2), at 5.15 p m.—Dr. C. F. Hrekling . 
Expan-ton of Fnherles ín the colonia! Em Empire”, 

gett OT PUBLIO AWALYSTS AXD OTHER ANALYTICAL CHEMISTS, 
PHYFICAL METHODS GROUP (at the Chemion] Boolety, Buri on 
House, Piccadilly, London, W 1), at 6 p.m —Annual General MM H 
ut 030 p m —Papers on ‘ c Beleno”. 

SOCIETY or IRSTRUMENT T 
CONTROL BEOTIOX, at Manson House 
W.1) at 6.80 p m —Sympodum on "ontrol Valves 


Tuesday, November 25—Wednesday, November 26 


IxrTriTUTIOK OF GAB EXGIXBEES (at Church House, Westminster, 
London, R.W 1), at10 am. ench day —18th Autumn Research Meeting 


Wednesday, November 26 


L SOCIETY OF ARTS (at John Adam Atreet, de Lon 
don, WCB 230 p m —Hr George F. Underhay : “Raw aleriah. 


GEOLOGIUAL BocrIETY Or LOXDOX (at Burlington House, Piecadilly, 
London, W.1), at 5 p.m.—#clentifte [Aes 

INSTITUTION Oy ELDCTRIQAL EXOINHBRS (jolnt meeting of the SUPPLY 
and JMEASURENXEXTS SECTIONS, at Savoy Plnoe, Victoria Embankment, 
London, W.U.2), at 5 30 p.m —àtr. D. McDonald. “The El 
Annloguc m the of High- -Voltage Power Transformers” . 

E F Sander end Mr. J. G. Yates: '"The Aecurate Mnpping of Electric 
Ftelds with an Electrolytio Tank”. 

ILLUMIKATING BXGINHHRUXG Soorerr (at the Lighting Service 
Bureau, 2 Savoy Hil, London, W.C.2), at 6 p.m —DHecumuon on 
"Home Lighting”. 

MOCIKTY OF CHEMICAL [XDUETRY, LONDON BECTIOX (Johnt meeting 
with the Foop GROUP, at the Chemical Society, Bu on House, 
Piccad London, W.1), at 63) p.m.—Rt. Hom, the Karl of Hak- 
lence, Industry and Soclety’’. 


Wednesday, November 26—Thursday, November 27 


IRON AXD BHTuEL IXETITUTH (nt 4 Grosvenor (ardens, London, 
8.W.1) at 10 a m. each day.—Autumn General Moetmg. 


Thursday, November 27 
UNIVERSITY joe LOoxXpox pox (ln the Anatom 


int meeting with the 
and Pings, London, 


bury: * 


Theatre, Unfvermty 
E. 


College, Gower 8 London, W.C.1), at 1.15 „D m.— Prof. B. 
Hollingworth deaur Bulphur tn the Andes". * 

UNIVERSITY OF ODOR (nt the Institute of Psychiatry, Maudaley 
Hospital, Denmark H Rarer get §.B.5), at 8 p.m.— J Ekas: 
“Bore Uses and Limitations Pharmacological Method In Pxychtatne 

esearch” 


UNIVrEgTYY OF LONDON (in the Chemistry Theatre, pah en 
College Gower Btreet, Lond ae C. od at aa 
ER of baie C Gruriher 


Mott, “Dhlooations 
‘Lectures e 4 and 11 EH 
ROYAL AFROMAUTIOAL SOCIETY (at the Institution of Mechanical 
bach ela es s Gate, Bt James Park, London, B W.1), at 6 p.m. 
eop : ‘“Photoelasticity and Afreratt Research”. 


Friday, November 28 


PursidaL SocrkTr (In the Lecture Theatre, Bolenoe JIuseum 
Laat Bad. London, 8.W.7), at 5 p.m.— Presentation of the 20th 
Duddell Medal and Prize to Mr. C. aller, 
the 8th Charles Vernon Prize to Dr. B. B 


‘Bome Toples concerning he Prodnoiion and App ation of Nuclear 
eei E Dr. B. Bleaney: ''Paramagnetio Resonance at Low 


TXMIIIUTIOX OF QÍEOHAXICAL EXOINLLBS (at RU Gate, Bt 
James Park, London, 8.W.1), at 5.80 p.m.—atr. Addison 
*"]natruetion ond Research In Hydraulio Laboratories" 

ROYAL INBTITUTIOK (at 21 Albemarle Street, Tonpoi; w1) at 
0 p.m —Dr. Derek J. oe. ''Ohauoer's Asironom 


pei November 29 


BOTAXICAL BOCILTY OF THA BRITISH IBLES (ai the British Museum 
(Xntural His ) Cromwell Road, London, 8.W.7), at 230 p.m.— 
Annual Exhib: Meeting. 

BRITISH PSYCHOLOGICAL SOCIETY, SOOTTISH BRAXOU (In the Psycho- 

Laboratory, 12 University Gardens, Glasgow), at 2.80 p m.— 
Dr. Samh 8 AMeIn “A B of Natronal judioes’’: Arr. 
John H. Chaplin a Mr. Robert C. Vi or tifo Curiosity 
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APPOINTMENTS VACANT 


APPLICATIONS are Invited for the following appointment» off in 
before the dates mentioned . 

LECTURER IN M ATDEXATICS (preferably with n good honours di-m e 
and able to take lectures to bononrs de stondnaid}—Tho Kemstru, 
Technical College, Sunderland (Novem 29). 

ARBINTANT TEACHER ‘(Grado B) 1X Botaxy—the Clerk to the 
Governors, Chelsea Polytechnic, Manrem Koad, London, ».W.3 
(Deosm ber 1). 

CENSOR AMD TUTOR IK Solexom in Unlver«uty College and Pirt- 
TO LECTURER in the RA ends Secretary, Tho University, 


38 North -North Batley; Durham (Decem 
IK MECHANICAL EXOIXEKRIXO, and nn AMISIANT 
(Grade B) E B) iN EXGIXEERING, at Constantine Technlenl © oli ge— Tle 
irector of Education, W oodlands Road, Middlesbrough (D« : (nilx 1 5) 
JuxioR OBSERVER (with a honours degiee In a-tronomy, 
or pore Director, The Observatories, Cambridae 


SonnerisT (mithi a degree in engineering and M.I.M F) to take 
charge of & gro p reapers |b for applying the 1œults of s xntific 
cach to the niga a ental machines 1n conneilon with tli 
underground Chee Tr TT/500), and a SCIENTIST, Grade [I 
(preferably ten a a geologicn] background) to ast In res ated 


on basse underground mining pro es» involving the etructun and 
eder propert les of coal moasure rorks (Ref. TT/507), ut the Central 
esenreh ment, [alenorth, Mxkldx—The National Ced Hond 


Eeteabliachments (Personnel), Hobart House, Grosvenor Llar 
8.W.1, quoting the appropriate Ref. No. (December 5) 
SRMIOR LECTURER of LECTURER IX MATHMMATICS at Tourah Tus 
Sierra Leone  éenivendty of Durham)}—Lhe *Sertary Ad- 
visory Committee on Colonm] Colleges, 15 Victoria Street Lomion, 
3.W.1 (Deoember 8) 

ESTABLISHED GEB OUT In the Geological Rurvey—The Serek, 
a e ke Comnimuon, 45 Upper O'Connell Htreet, Dublin (Det eni- 

BIXIOR GEOPHY®ICIbT m the Burenu of Mineral Resources, Uidon 
and Geophysics, Melbourne, {pally to edit and attenu to pul- 
lleatson of onl maps and plans, alo to supe rv Fe 
the work of the Ing and library stafh —The Deputy Haigh Cmi- 
misuoner, Australin House, Strand, London, W ( 9, cmlor=d for 
nttentron of "The ita Representative, Dn hlon of Indu-til:i] 1» - 
velopment’ (December 

AMUBTANT (with ans degree In blochemhiry, amakultmal 
oh 4 os et engi qualifications) IX AGRICULIT RAL Dit MIM- 
Secretary, The Unrveruty, Aberdeen (Decenibter 12) 

Ansutirt T LEQIURER IX CHEWISIRY—The Registrar, Univeriuty 
College of North BtafTordshire, Keele, Staff. (I ecember 15) 

BAPERIAEYTAL OFFICHE (woman, with a University deme with 

mkrobiolgy n» a principal subject, or equivalent 
qualiica ton) IX THE DOXE*XTIC PREERYATIOX SECTION— The 9 ^r: 
tary, Long Ashton Rescnreh Station, Bristol (December 13) 

AGRICULTURAL ECOXOWIBT and AKEISTANT AGRICCLTURAI TLOONOM- 
ISTS, at Newton Abbot—Tho Registrar, The Univerity, Dugd 5 
(December 29). 

LECITRER IX ELECTRICAL EXGIXFERIXG at Canterbury Untyvi-its 
Collage, Christchurch, New Zealand— The e retary, Assx1ition. of 
Unrveraitieu of the Brithh Commonwealth, b Gordon Square, Fondon. 
W.C.1 (December 31). 

LECTURER IX DIOCHIWIBTRY 
the University of bydney—Tho 

Common 


Loudon 


Date in medicine or «iio at 
, Awoclation of Univ ritis 


of the Bntkh ealth, 5 Godon HKquare, London, W'C.I 
(January 3). 
ANT IN BoTAXY —The Registrar, The Unnct-ity, 
Manchester 13 (January 5) 
PRINCIPAL— retary, West of Scotland Agricultural Celle c, 
6 Blythswood Glasgow, C 2 (January 10). 
READER IX ANTHROPOLOGY at the Australen National 


London, V. The Administrative Ofhcer In the U K , 27 Hus-cll Spare, 
V.C ae January 19). 
EXIOR LECTURER IX BOTANY at the Lnivet-lty ot 
DD. E pipelines Recretary, Associntlon of Univer-itics of the 
Commonwealth, 5 Gordon Square, London, W.C 1 (anu, ry 30). 
BOrHNTIFIO ASRISTA AT (Voteripary Officer CAL REVS or ats equhy- 
alent and a knowledge of languages cxenttal).—Thoc Tuin ctor, Coininon- 
wealth Bureau of Anime] Health, Veterinary Laboratory Ncw Hum, 
Weybridge, Surrey (Janunry 31). 

OFESSOR ASD ADAD OF THB DEPARTMENT OF ORGANIC CHE"TI-1HY, 
PROFESBOR AKD HEAD OF THB DEPARTXBXT OF POKER LXGINDLHIN(G 
PREOFLABOR AND HBHAD OF THE DLPARTMLNT OF (TIEMICAL "nen- 
NOLOGY AND CHEMICAL EAD and a PROFESSOR OT MEIH- 
AMICAL KXGIXEERIXG— The Regnirar, Indian Imt!itoto of Mune. 


D 3, Indla (February 1). 
LOJI. HRr&HíARCH  FELLOWBHIPR IX BIOCHEMISTRY, ( HI^Il-Iuy, 


EXGIXIERIKO, PHARMACOLOGY or PHYSIC&—The feen(atv, The 
Unlveruiy, Edinburgh (February 28). 

ABSINTANT DPCTURER E m an onin degreo In agricultural 
E biochemustry or IN A ORIGELT CULTURAI (€ HIMISIRY 


1 of Agriculture, Proud Tho Rigistiur The 
Untvermty. KottInghnam 


ASBINTAKT LEOTURZA (with an honours degree, and inlcr sted in 


the physical nspeets of biochemistry) TO TRACH CHLAISTRA AND 
PHYBIOB, and to in the research work of the D partiucnt— 
The Secretary, Tt a 


Technical College. Glasgow 
BIOLOGICAL ASSISTAMT (with n. B.Bc. in ther blology or pliy -10lo tv) 
IN THD COURTAULD IXÉTITUTH OF Bioomnuwrer Tae SM Cretory, 
Middlesex He Bo ard Bchool, Bryn Wil A 
Ommusr . | o take part in on invi -troti 
of sterolds in clin pepe Dean, Guy's Tlospltal M dical 
L EXGINEL Tain rk larg 
on 6 capacity 11 KV 
and LT factory installations, and for work eed with steam boiler 
lant, compremed alr installations, cranes and machine tonli—The 
m ot of Atome Energy (Producthm), Hi-53, 
Warrington, quot 


898 


Bina mage OFFICERS at R.A.F. Signals Mana. =at M 
id mdi communication and 


and radar systems (th (three. posta) ; MES 


te aen equi pue tions 
i oer ga and ating: pecie 
(mx posts), for design of for radio reoeiving and 
stations (one post), for design of aerial and feeder 
(ane ), for design, ent or test of mobile and 
and (six ), for reconstra 
of a RUE anding: d a R: 2 experimental 
tons (one r Vatton, Ni for development of 
pa ona Cono paet radar oqduipmian ot 
and o Regrwter s 
House, 26 King 8 London, B.W.1, quoting D.41 
Haan BrATINTICIAM for the su e tron's varied 
etatisticol and mathematioa! out and reporting 


work, and carrying 

on anthropometric work, fleld trials of footwear, eto , and a OHRKINT 
(young) and a PHYsloUsT (young) for work on footwear production 
and FNIT DODGE and shos matarlals and oihar. produots, need in 
me maurai Tne Director, British Boo 

Research Amoelation, Rockingham Road, 

Ere oe Cmpnammay— The 

roblems in the oast 


of non-ferrous me The Research 
Besearch Association, 81-91 Huston 


PHYAIGAL OHXAIT for research sity to ap tylty and other 
phenomena related to detergents, e ab to ae experimental 
dy Tdi 


results to practical wool 
ool 


Berks. 

RESAARCH ASSIBTANTS (wi ih a degree in metallurgy or chemistry) - 

fo work on a eudyiof slag ne eee See or Other agreed 
Northampton: Potyteomuo, 


knowledge es cmentlaD)—The Director, Commonwealth 
Purean of Animal th, Wi Burey. 
* 


at Sap P, fr the gmoweient ofthe perfortemo d aE a 
Rogister (K), Almack Hc ri Br Bots ioe. Tochnteal 
Almack House, 26 King Street, London, 
B.W.1, errors 2875 


REPORTS and other PUBLICATIONS 


(not included (n the monthly Books Supplement) 
Great Britain and Ireland 


eret Experimenta] Station. Report for 1961. mue (Har- 
penden: Rothamsted tal Station, 1962.) 7s. 198 

Bolton m PT HE H ospital Management tte. R for 
the Period Sth July 1048 to 31st Pecmmber 1051. Pp: 6. ( : 
Bolton and District Hospital t Committee, 1962.) 198 

Bulletin of the British Museum (Natural H ) , YOL 1, 
No.B: The , to the Gulf of A 1 1049. 
Pp. 151-252 +plates 22-32. 254. , Vol. 1 o. 9: On the 
B ond Races of the aoe w eastern 


Brith a 
Tot, annary—A pril, p Publication 1 
NE io (London: H.W ki. Btationery O $ eae "T 
nited Etates Naval Observatory, 1062.) 105. 
Manchester Publio Libraries, 100th of © Libraries Com 

mittee, 1981—62. Pp. If--56-L10 plates, anohester : 
La rineopuleal 


hfoel Transactions of th 


Cambridge 
Untveralty of Birmingham : Institute of Education - 
Jue requi go u Feb. Mi Mae, 1062). Pp. 83. (B T - 


ren 
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City and County of Bristol: The Beport of 
Committee far tho Year ended 31 Deosnber L Pp.1 DER 


(Bristol : ) MI 

Fiora of Tropical Kast Afric. Editors: Dr. W. B. 

Ane-R (Published under the autbort deg M 
Btate for the Colonies.) Part 8. Maran 

Pp.12. (London: Orown Agents for the Colonies, 1062.) 1s. 84. [208 

Department of Bolentifio Ind the 
Food Board with ins He ae the. Diretor 
Investigation for the Year 1051. Pp.fv +39. (London: H.M. Statton- 
kr ere 1s. 04. net. ` 

of Chemistry. Lectures, Monographs and R 

1952, No. 3 : The Production ot 8ulphurlo Acid from Bulphate. 
By Dr. W. L- Bedwell, Pp.231. (London: Royal ot 

try, 1962.) 5s. not. 

Other Countries 

Indian Oounell of Medical Research. Technical of the 
Beientifio Advisory Board for the Year 1081. Pp. xil+ (Now 
Delhi: Indian Cound [198 


Research, 1062.) 1 rupee. 
‘Amoctation for the Cultivation of Scfence. Annual 
for 1051-52. Pp. 11-40. (Gelowita : Indian Association for the Oulti- 
thon Belence, 1962. 


Indian Forest Leafiot No. 127: 
end B's 


Borb. - 

re eran 

S. Sal ur and 
QUA Serien 0. 118) 


1l from the Wood of A 

. Varma. Pp. 1+8+6 plates. 
ap 8 annas ; Od 198 
of Mines 

eee Oana By T. H. Janes. 
Hos (Ottawa. Departmen: aes 
1 

tarum 


dum 


Quarterly EM META 
, o. ly 

Pp.128. (Den ag: Dr. be rk 1062) do Du Duich guilders per 
VoL [198 


beervatory of the University of Pittsburgh. Po 
Virgi pour latente Agr Agronomique a 


eu. ur 

[A Pp 321 +83 (Brurelles: Institut National 
Bade edo Congo Belge, 1952.) 180 francs. 108 
Sveriges vs Nr.21: Beskrivning 
Hunni karen Kopparbergs lin. Av Pp. 213. 
tala Tpm Taulet alia A. 1). 20 kr. [198 
d aeeoeia do ©, ù Moudon. Cartes 
ryoorligue ds ix chromonpbtre salu e des filaments de 
Ja couche supérieure. Par L. D'Azambuja ot R. Pp. 144. 
(rendon: Ob [198 


tolre de Parte, 1062.) 


Hi Gammel. irus Research Institute Annual 
neget 1061. rp ien (Nairobi : Govemment E TIR WE [196 
tate of Medicine and oe Science, 
Thirteenth Annual R dae Gonne I July L060 Tuns 951. Pp. 
is of Mediotne Veterinary ij 
1 v 


poe ee Edition in In de Bolence News 
Letter. D n No. 1, Julio. "Pp. (Washington, D.C. - 
Sctanoe 2 dollars’ per B [108 
Bulletin of d nire usum of Natural History. Vol. 99, 
4: Now and Little-known Fake fons ( - 
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A COMMONWEALTH INSTITUTE 
IN LONDON 


is olear from the Minister of Eduoation's foreword 

to the report of the committee of inquiry into the 
Imperial Institute* that no immediate action on the 
report is contemplated by the Government. Mr. K. G. 
Bradley (see p. 912) has been appointed director in 
succeasion to Sir Harry Lindsay, who retires at the 
end of this year, and one of the new director's first 
tasks will be to consider, in consultation with the 
Board of Governors and with the Government, in the 
circumstances then prevailing, on what lines the Insti- 
tute should be oarried on. The Minister gives no 
indication as to whether the Government is prepared 
to accept the essential conclusion and recommendation 
of Lord Tweedsmuir’s Committee that the aims and 
organization of the Imperial Institute need drastic 
revision, in order to bring them into line with present- 
day conditions in the Commonwealth; and to 
reflect the recent transfer of responsibility for the 
Institute from the Board of Trade to the Ministry of 
Education, with its corollary that the major respons- 
ibility for financing the Institute must be assumed 
by the United Kingdom Government. The publica- 
tion of the report should enable those immediately 
concerned to consider the proposals at leisure and to 
make appropriate representations in good time if 


necessary. 

It will be remembered that when, in 1949, by Order 
in Council, the control of the Institute was trans- 
ferred to the Ministry of Education and its purposes 
redefined on & mainly educational basis, the scientific 
and technical work of the Institute was transferred 
to the Colonial Office. The Institute accordingly no 
longer has the direct interest of the scientific worker 
or technologist which it formerly possessed, par- 
ticularly during the period 19v7-49. It is clear from 
this report, however, that in ita adaptation to meet the 
new needs and conditions, the reconstituted Institute, 
particularly in its exhibitions in the galleries and in 
the emema, and in its work as a centre for tbe dis- 
eemination of information and the discussion of 
problems relating to Commonwealth affairs, should 
continue to serve certain of their needs. 

The Tweedsmuir Committee believes that tho 
emphasis should shift from economic to social and 
cultural interests, and that the most important 
fonction the Institute could fulfil is to serve as a 
Commonwealth forum for the furtherance of mutual 
understanding among the members of Common- 
wealth countries by providing facilities for the 
presentation and exchange of ideas and information. 
To mark the change in outlook, it recommends that 
the name be changed to “(Commonwealth Institute”. 
To attein the new objective, it states that compro- 
hensive reorganization of the exhibition galleries is 
necessary. The galleries, it is thought, should be 
divided into two main sections, one regional and 
national, the other illustratmg the most important 
products and problems common to a number of 

* Almistry of Hduoation. of the Comm!ttee of DS into 
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Co th countries. Besides special displays 
in the entranod hall and elsewhere, and periodic 
exhibitions illustrating topios of current Common- 
wealth interest, there should also be development on 
the fine arta side and a considerable extension of the 
existing provision for cinema and related displays. 
Further, a programme department should be estab- 
lished to co-operate with the exhibitions and social 
staff of the Institute in a discrommating expansion 
of the programme of lectures, classes, conferences and 
projects for adulte as well as for school children. 

The lecture services contemplated here include 
extension of the travelling lecture scheme outaide 
London. in collaboration with the other agencies in 
this field, and, on the social side, provision of various 
amenities, including restaurant facilities, reference 
library and reading room, as well as the establish- 
ment of & social club for students and regular users 
of the Institute. Careful consideration has convinced 
the Commuttee that even when such well-sponsored 
plans like that for the International House for the 
University of London have been carried out and hostel 
accommodation also becomes available for all 
Commonwealth studenta through schemes concerted 
by the British Council with the support of the 
Colonial Office, the need will remain for & place or 
places where Commonwealth students can spend their 
leisure or carry on their wider studies, in comfortable 
and attractive surroundings. The reorganization of 
accommodation recommended by the Oommittes 
should also make possible the offering of accom- 
modation and facilities for meetings and discussions 
to outside responsible groups concerned with 
Commonwealth problems. 

The Committee’s proposals are imaginative as well 
as practical; and while the Committee is convinced 
that the provision of social amenities on & generous 
soale 18 vital to the success of the plan that is pro- 
posed, the main argument for it, and for continuing 
the Institute, is the urgent need for attracting and 
enlisting the interest of the ordmary citizen in the 
Commonwealth and ita affairs. For this reason, the 
greatly improved publicity which is listed as the last 
of the Committee’s proposals may well be the moet 
urgent, and same steps to develop this side may be 
imperative in order to obtain public support of the 
new proposals. Even as it is, tho Committee has 
been disturbed by the widespread ignorance of the 
aims and intentions of the Imperial Institute. The 
execution of the Committee's plans will involve 4 
considerable amount of goodwill and oo-operation 
whioh will scarcely be secured without full under- 
standing of their purpose and the reasons for the 
Committee’s recommendations, which are virtually 
for a new Institute. 

The proposals of the Committee involve strength- 
ening the technical and administrative staff, with a 
consequent increase of about £12,000 in the salary 
bill: the longer opening hours, including Sundays, 
and the higher standard of cleanliness, which are 
recommended, alao involve considerable additions to 
the number of attendants and cloaners, with a further 
increase estimated at £3,000. This estimate ignores 
any substantial economies in caretaking and general 
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upkeep which may well accrue from the modern- 
ization of the building and equipment, nor does it 
take account of increased cost of heating, lighting, 
eto., ’due to the use of a larger area and the longer 
hours of opening. It is anticipated that a loas of 
income of approximately £18,000 through disoon- 
tinuance of the present practice of letting sccom- 
modation, which the Committee strongly, condemns, 
will be partly offset by receipta from persons or bodies 
who avail themselves of accommodation or facilities 
offered in accordance with the Committee’s proposals. 

The 'Tweedamnir Committee’s proposals thus 
envisage an increased contribution from the Govern- 
ment, which is put at no more than £15,000, but 
whiob might rise to £20,000—£25,000 per annum if 
the expectation regarding revenue proved unfounded. 
This is not a large sum for purposes such as the 
Committee indicates; but whether at the present 
time of financial stringency it will be forthcoming is 
doubtful, unless more imagination and foresight are 
shown than has marked post-war government inter- 
vention in Commonwealth affairs. There is also a 
matter of capital expenditure for which the Com- 
mitteo recommends an initial five-year programme. 
The modernization of the existing premises, some of 
the equipment of which 1s regarded as more appro- 
priate for a museum of antiquities, will have to be 
put in hand in the near future, whoever may be the 
new occupants. Besides this, it is recommended that 
the re-conditionmg of the entrance hall, the re- 
grouping and reorganization of the galleries, the 
equipment of the Jehangir Hall, and the provision 
of amenities should be put in hand at the earliest 
possible date and completed within three years at 
the latest. - 

The Minister of Educstion’s foreword to the report 
does not suggest that any urgency is attached to the 
matter by the Government; but it would not be 
right to infer from thia that the comparatively amall 
amount required to support so important a project 
will not be forthcoming. The proposals, however, in 
regard to accommodation may well involve major 
difficulties, for they require the return to the 
Institute, for use for its own purposes, of accom- 
modation which’ has for long been in the hands of 
other bodies; and from ite restrained oriticimm. it is 
evident that the Committee is dubious as to the 
validity, let alone the desirability, of some of the 
arrangements made. The release by the University 
of London of the Central Entrance HaH and the 
Jehangir Hall is regarded as essential to the scheme, 
and could not wait on the re-building and re-organ- 
ization already proposed when the University vacates 
the part of the premises it now occupies. Neverthe- 
leen, the Committee hopes that, in view of the amount 
of new accommodation acquired eleewhere by the 
University in recent years, it will regard with sym- 
pathy any request for re-adjustment of floor space, 
and that the whole of the west wing will revert to 
the Institute in the near future. 

Finally, on the financial side, the Tweedamuir 
Committee adds its own voice to those that in the 
pest year or so have pleaded for some continuity of 
support for bodies engaged in research or in cultural 
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and educational activities. Any system of grant to 
the new Commonwealth Institute should be placed 
on & quinquennial basis. The scheme advocated in 
this report will be prejudiced from the start if those 
responsible for ita execution only know from year to 
year what amount of money they can count upon 
from official sources, and are limited to budgeting 
expenditure on & rigid annual basis. There is no 
surer means of ensuring waste of publio money than 
to adopt such & practice where research, cultural and 
educational activities are concerned. Nothing will 
indicate more clearly the sincerity of ita belief in the 
value of promoting Commonwealth i 
and relations than the way in which the Government 
responds to this particular recommendation of the 
Committee; and on ite main thesia, should the 
Government decide not to adopt the scheme, a 
reasoned statement and no mere non possumus is 
demanded by this carefully argued report. 
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ATOMIC COLLISION PROCESSES 


Electronic and lonic Impact Phenomena 
By ‘Prof. H. 8. W. Massey and E. H. 8. Burhop. 
(International Series of Monographs on Physics.) 
Pp. xviii+ 670. (Oxford : Clarendon Press ; London: 
Oxford University Presa, 1952.) 70s. net. 


I this volume, Prof. H. 8. W. Massey and Dr. 
E. H. 8. Burhop have provided an extremely 
complete compendium of results on the collisions of 
electrons and atoms. High-energy oollisions and 
neutron collisions are deliberately omitted ; but such 
problems as inter-atomio collisions, oontinuous X-ray 
production, and the collisions of electrons and atoms 
with solid surfaces are included, togethet with the 
more basio problems. of the elastic and radiative 
collisions of electrons with atoms and molecules. 
The subjects are treated from an essentially experi- 
mental int of view, although considerable 
theoretioal material is alao included. 

These topics were in the forefront of physical 
research in the 1920’s and ’80’s. Indeed, a 
deal of the material is that which did so to 
help conventional spectroscopy to establish the 
quantum theory of stoms and stomic processes 
to its present state of completeness. Nowadays 
research on these subjects is out of fashion. We 
tend to think that if we took the trouble to work 
out the answers, we could explain the resulta of 
any fundamental atomic experiment. It is open 
to question whether such an attitude is sound. 
Among all the detail about the fundamental collision 
processes, not everything by any means has been 
satisfactorily explained. The book shows that there 
are & good many loose ends to be cleared up by some 
tidy-minded person. It will do a great servioe if such 
work is encouraged, for, in this field, good experi- 
mental work in atomic physics can be carried out 
som: tively cheaply. Such research is also an 
axoellent i in acourate thinking on blems 
which ae shad orf simple. iii 

I worked on electron collision problems in the late 
[920's and early '80's, and it is a great pleasure to 
we work which I had almost forgotten (on the 
»olariraiion of radiation excited in a gas at low 
areasure by a directed stream of electrons, and other 
3roblems of light-excitdtion) faithfully recorded in 
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the volume. The work, though seeming elegant at 


„the time, did not prove to ‘be of any far-reaching 


importance, and is mentioned here merely as illus- 
trating the by-ways into which the rs have 
strayed. In the context of the book, experiments 
of this type are sean in proper proportion as a part 
of the whole subject. 

The work, besides presenting the fundamentals of 
a large part of atomio physica, also forms the basic 
raw material of applied work in gas discharges, in 
ionospheric problems and in astrophysics. The 
authors have been in the forefront of research in 
some of these subjects. This is ciated the reason 
why they have taken the le to put all the 
scattered experimental results on collision problems 
into so comprehensive & form. Others may now have 
the benefit of their labours, and I am sure the book 
will be of great value to all thoee doing research in 
these applied flelds. H. W. B. SKINNER 


THIRD EUROPEAN BREWERY 
CONVENTION 


European Brewery Conventlon 
i of the Congress, Brighton, 1051. Pp. 
x4-352. (New York &nd Amsterdam: Elsevier 
Publishing Co., Ino.; London: Cleaver-Hume Preeg, 
Ltd., 1951.) 48e. 
is the custom at the European Brewery Con- 
ventions to have one or more major themes for 
discussion: at the first Convention, which was held 
in Scheveningen, the subjects were of & gene 
character; but at the second, which took place in 
Lucerne, the two highly important brewing problems 
of proteins in beer and the production of sterile beer 
by means other than pasteurization were the principal 
matters discussed. At the third Convention, which 
was held in Brighton in 1951 and the i of 
which are here under review, the two main subjecta 
chosen for discussion were: primary fermentation in 
the brewery, with special regard to the flocculation 
of yeast; and various aspects of the economic 
functioning of & brewery. The quality of the various 
papers read at Brighton was, on the whole, of a high 
standard, and some of the discussions animated and 
us. 
subject of yeast flocculation is one of the 
utmost importance to brewers. In either*top- or 
bottom-fermentation systems, unleas a yeast is of a 
good flocculating type—that is, purges itself from: 
the wort—the brewer may well be confronted with a 
number of harassing anxieties. This is especially the 
case with the brewing of draught beers with top- 
‘fermentation yeasts. a yeast does not flocculate 
well, an unduly large and undesirable amount may 
be left in suspension in the beer, and thereby cause 
difficulty in fining and subsequent ‘frets’ in cask. So 
far as bottled ales are concerned, this question of 
yeast flooculation is not of such paramount import- 
ance, because the beer is submitted to a drastio 
process of filtration. Even so, when & poorly floo- 
culating yeast is used for the fermentation of bottled 
beers, heavy ‘bottoms’ in the storage tanks can lead 
to serious losses. 

The whole question of flocculation is bound up 
with the physical behaviour of a yeast in the fer- 
mentation vessel, whether the yeast be a top or 
bottom strain. Thus, & yeast which tenda to come 
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out of suspension rapidly is termed a flooculating 
yeait, whereas a yeast which separates slowly and 
tends to remain in suspension is called a non- 
flooculating or ‘powdery’ yeast. 

The two most outstanding papers which were read 
in this part of the Convention were given by R. 8. W. 
Thorne (Brewing Industry Research Foundation) and 
R. B. Gilliland (Arthur Gumnees, Bon, and Co., Ltd.), 
and ıt 18 difficult to do them adequate justice in a 
short review. Thorne, using the hybridization teoh- 
nique devised by Winge, showed that flocculation is 
under genetic control, having found that flocculation 
is dominant to non-flocculation. The genetic control 
of flooculence, however, is complex and, apparently, 
no leas than three pairs of polymeric genes are oon- 
cerned in the process, any one of which is sufficient 
to confer flooculenoe on & yeast which happens to 
pomes it. Thorne claimed also that the genes 
controlling flocculence apparently mutate spon- 
taneously at an astonishingly high rate to the non- 
flocculating type.  Gilliland's contribution to this 
subject was more concerned with flooculenoe under 
brewery conditions, and he was able to distinguish 
four types of yeast isolated from a mixture used in 
top-fermentation brewing, which differ in various 
characteristica— for example, times of flooculation in 
worts. Gilliland claimed that a single gene segregation 
controls flooculenoe. There is, however, no real 
conflict between. this observation and that of Thorne, 
because it may well be that these apparently con- 
flicting results are due to differences that exist 
between different strains of yeast. On the other 
hand, there was & real difference of opinion between 
these two workers on the question of the incidence 
of mutation, Thorne holding the view that mutation 
is rapid and Gilliland that his strains are stable. 

The foreign visitors to the Convention, which 
included such distinguished brewers and brewing 
chemists as Dr. B. D. Hartong (Holland), Prof. J. 
de Clerck (Belgium) and Dr. B. Trolle (Denmark), 
naturally enough discussed the question of yeast 
flocoulenoe from the angle of bottam-yeast fer- 
mentations. Unfortunately, it haa not proved 
possible up to the present time to hybridize bottom 
yeasts, and therefore the question of genetical 
control of flocculence in bottom-yeast ‘strains has not 
been elucidated. 

.The economic functioning of a brewery forms no 
part of a review of this nature, but a number of 
interesting papers on miscellaneous subjects con- 
ux S Daring safe sou Two outstanding 
papers of general scientific interest were given in this 
geotion of the Convention. Prof. I. A. Preece (Edin- 
burgh) dealt with the non-starchy polysaccharides 
of barley and their influence on wort composition, 
and Drs. G. Biserte and R. Scriban (France) dis- 
cussed the protems of worts. According to Preece, the 
bulk of these non-starchy polysaccharides are derived 
from the endosperm of the grain, and the proportion of 
cold-water soluble material obtained from barley 
appears to be a variotal character. Biserte and 
Scriban have made an elaborate study of the amino- 
acid and peptide fractions of wort, and have been able 
to separate by differential electrophoresis of the 
sodium chloride extracts of barley and malt a 
number of protein fractions which are also present 
in wort. 

In conclusion, it oan be said that this was & very 
good Convention indeed, and worthily maintained 
the high standard set by ita two predecessors. 

E. BARTON-WRIGHT 
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GMELIN'S HANDBOOK OF 
INORGANIC CHEMISTRY 


Gmelins Handbuch der anorganischen Chemle 
Achte völlig neue bearbeitete Auflage. 

Here vom Gmelin-Institut in Clausthal- 
Zellerfeld. System-Nummer 3: Sauerstoff. Lieferung 
2, Vorkommen ; Technologie. Pp. 83-800. 65 D. 
marks. ben vom Gmelin-Institut fur 
anorganische Chemie und Grenrgebiete in der Max- 


Planck-Geeellschaft _xur Ford der Wien- 
schaften. -Nummer 27: esium. Teil 
A:  Geschichtliches, Vorkommen, Bildung und 


Darstellung, Physikalische sus laa te Elektro- 
chemisches und chemisches Verhalten, Nachweis und 
Bestimmung, Legierungen; Lieferung 4:  Legier- 
ungen von Magnesium mit Zink bia Rhenium, 
Oberflachenbehandlung. Pp. xiv+ 483-818. 100 D. 
marks. System-Nummer 41: Titen. Pp. xxii+ 481. 
118 D. marks. System-Nummer 17: Arsen. Pp. 
xv--47b. 140 D. marks. 
(We i Verlag .Chemie, G.m.b.H., 
1951-83.) 
HE steady in the publication of 
“Gmelin” is & praiseworthy and pleasing event. 
The work has proved of the very greatest value, and 
new volumes are always welcome. A detailed review 
here of such & work is impossible, and only & few main 
features of the parts named above can be sketched. 
This should not be regarded as minimizing ita im- 
portance ; but since the treatise is Bo well known and 
highly regarded, it seems superfluous to enlarge upon 
ite merits. 
. The volume on oxygen, which deals with ite 
occurrence and technology, includes the occurrence 
of free oxygen and ozone in the atmosphere at all 
levels, and the distribution of combmed oxygen in 
the lithosphere. There is also a section on water from 
the same points of view. These will interest many 
kinds of readers besides chemists. The technological 
part deals not only with oxygen but also with ozone 
and with the purification of water and the production 
of ivo peroxide. Much patent literature is 
covered. e information’ on the technical production 
of pure hydrogen peroxide may be singled out for 
special mention. 5 
The volume on magnesium alloys includes a long 
section on surface treatment. This fleld is of. great 
technical importance; but a remark made in a 
previous review as to whether the completion of the 
purely chamical part of the book should be delayed 
by the issue of metallurgical and technical volumes 
may be repeated. 
The volume on titanium, which is preceded by & 
rtrait of Roger Adams and a dedication of the 
bo bin id fecogmition, of Bid ey eae 
deals with a subject of great present interest. ether 
the claims made for the ioal future of titanium 
will be justifled, time alone oan show; but to the 
chemigt the volume, which appears to be complete, 
will be of great interest. e occurrence of the 
element, the p tion of the pure metal and its 
compounds, and ipi of their physical and chemical 
p ies, are all covered to the end of 1949. The 
treatment is modern. The reader will perhaps be 
struck with the amall space occupied by the descrip- 
tions of the chemical pro ies as compared with the 
physical, and this tendency ahould not be carried too 
far. A book on chemistry should lay special emphasis 
on the purely chemical aspecta of its subject. On 
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titanium monoxide, for example, there are five and 
a half pages on physics. including nearly three on 
spectra, and only nine lines on its chemistry. On 
titanium dioxide there are twenty pages on physical 
properties and only four on the chemical. The 
writers should see if they cannot find something more 
to say on chemistry. 

The volume on arsenic is very detailed and com- 
plete. The sources are given fully, and ag much space 
18 given to some of little importance as to the main 
ones. Bome attempt should be made to condense 
in such sections. There are eighty-three pages on 
occurrence, which is too lavish. A little more could 
have been said on the allotropic forms, although 
pages 116-122 are good so far as they go. The 
physical properties again occupy much more space 
than the chemical throughout, but the latter are 
given in more detail than in some other volumes. 
The hydrates of arsenic pentoxide are adequately 
considered. The action of light on arsenic disulphide 
18 not sufficiently emphasized, and museum curators, 
for all they will find here, oan still wonder why their 
specimens do not keep. Optical properties such as 
principal refractive indices and axial angles do not 
scem to be given where they might have been 


expected. 


STUDIES OF SEVEN CENTRAL 
AFRICAN TRIBES 


Seven Tribes of British Central Africa 

Edited by Elizabeth Colson and Max Gluckman. 
(Published on behalf of the Rhodes—Livingstone 
Institute, Northern Rhodesia.) Pp. xx+410+28 
plates. (London, New York and Cape Town: 
Oxford University Prees, 1951.) 37e. 6d. net. 


"as book consists of the following seven eesays : 
Prof. H. M. Gluckman on the Lozi, Dr. E. Colson 
on the Plateau Tonga, Dr. Audrey Richards on the 
Bembe, Mr. J. A. Barnes on the Fort Jameson 
Ngoni, the late Godfrey Wilson on the N 

Dr. J. C. Mitchell on the Yao, and Dr. J. F. Holleman 
on the Hera, Rowzi and Mbire of the Zezuru tribal 
cluster of central Mashonaland. The tribes are 
Central African in & vague geographical sense, and 
all speak Bantu. 

"Our plan," the editors write in their preface, 
“was to produce a general description for each tribe 
which might be useful to officers working in the 
region and which could be used by students of 
anthropology who wished for some knowledge of the 
types of social organization to be found in the area.” 
This oollection of essays, which is intended to serve 
as a monument of the first eleven years of research 
planned and carried out by the Rhodee-Livingstone 
Tnstitute, addresses itself primarily to two small 
groups of specialists and not to the general reader 
with sociological interests; the latter would find 
hrmeelf i ciently equipped to deal with these, at 
times, severely technical easays in African tribal 
structure. As exceptions must be noted two essays 
which are slightly altered reprints of artioles by Dr. 
Audrey Richards and the late Godfrey Wilson—-the 
only eesays which are not written by the Rhodes— 
Livingstone research team, and its succeasive leaders 
since the Institute's expansion. The editors must be 
songratulated on having departed from a programme 
of uniform presentation so far as to include these 
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studies, the omission of which would have deprived 
the collection of its two fullest ethnographic accoynts. 
Dr. Richards's essay (first published in 1935), ın its 
admirable economy of exposition, is perhaps the best 
study of the Bembe, a tribe living on the plateau- 
land of north-eastern Rhodesia, to the study and 
description of which ahe has devoted many years. 

By far the longest contribution ia that of Prof. 
Glickman on the Lozi, the ruling tribe of the Barotse 
nation (in the author's use of the two terms) of the 
Barotse Plain in North-western Rhodesia, a semi- 
pastoral group, who have marked cultural affinities 
both with the Southern Bantu and the peoples of 
the southern Congo basin, and who, living in the 
curious habitat of & Central African flood-plain, 
developed a very complex horticultural economy. 
The easay is divided into three chapters—Barotseland 
and the Barotae people (which includes claw and 
tribal divisions); kingship, nation and land; and 
land, state, village and kinship—from which it can 
be seen how much the essay concentrates on the 
tribal political institutions. The centre of these is 
kingship, the main theme of the essay. Prof. Gluck- 
man has written on several levels of analysis what 
surely is one of the most important sociological 
monographs on Bantu kingship. 

Tonga as a linguistic term implies & main division 
of the zone of Central Bantu languages. Apari from 
the Il&- and Tonga-speaking population, ‘‘written 
material on any of these peoples is lacking’. As in 
the case of the latter this material was scanty, 
information is very welcome. Dr. Colson, Prof. 
Gluckman’s successor at the Institute, has selected 
for her research a part of these Tonga-speaking 
peoples, the Plateau Tonga, a population which has 
never formed a political group and which can be 
distinguished only in terms of their location and of 
the unita of the present admunistration. They arc 
one of the three matrilineal societies dealt with in 
this book, along with the Bemba and Yao. The 
description of the village unit 1s sketchy, that of the 
family and kin groupe informative, and the analysis 
of the linking of matrilineal groups has many points 
of interest. 

The Ngoni migrated north from Natal in 1830. 
Their state, of the type familiar from Zululand, was 
defeated by British forces in 1898, and this caused 
the decline of the central authority and of the 
regimental system, and some segmental autonomy. 
The breaking-up of political institutions, work on 
European farms and migrant labour are the back- 
ground against which Mr. Barnes had to study Ngoni 
life. Dr. Mitchell's Yao, too, represent a “changing 
culture” in that sense. His investigation, that of tho 
matrilineal system in particular, seems such a solid 
and imposing achievement that his book will be 
awaited with impatience. 

Dr. Holleman’s report on the Shona lacks the 
definiteness of the other contributions and might 
more suitably have appeared in & periodical. The 
report directs the reader’s attention to the fact that 
little is known about this up of tribes, even on 
the ethnographic level to which the report keeps. 

Each essay -is followed by & most useful biblio- 
graphy. . 

The collection is dedicated to Dr. Edwin W. 
Smith, co-author of the classico on the Ila-speaking 
peoples. The editors’ few and digniflel words of 
gratitude will be appreciated by all Afrioanists. The 
book seems worthy of bearing such & dedication. 

F. B. 8rrixER 


— 
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. NEW STUDIES ON DEFECTIVE COLOUR VISION* 


By Pror. W. D. WRIGHT 
Technical Optics Section, Imperial College of Sclence and Technology, London 


URING the past few yeers, there has been & 

very lively interest in the subject of colour. 
This has derived in part from ite increasing technical 
importance in the colour industries, while the intro- 
duction of the fluorescent lamp and the development 
of colour television have brought out new blema 
to be solved and new groupe of scientiflo Morkase and 
engineers anxious to solve them. POE os: 
there has been & great deal of interest in colour vision 
as & subject worthy of study in ita own right, and 
speculation is still rife regarding the visual proceasea 
responsible for colour a ire 

There is, unfortunately, plenty of room for specu- 
lation, since we are still ignorant of the visual 
mechanism by means of which an observer can 
distinguish one ooloured light from another. When 
an image is focused on the-retina, the reaction in the 
receptors must vary qualitatively when the wave- 
length of the light is ghanged; only thus oan the 
brain receive signals which can be interpreted in 
terms of different colour sensations. It is generally 
believed that the characteristic messages to the brain 
originate in different types of receptor in the retina, 
one type being most sensitive to one part of the 
spectrum, another type to another part of the 
spectrum, and so on. The pattern of activity in the 
receptor types would then provide an effective means 
for differentiating one coloured stimulus from another. 

80 far, however, it has been impossible to complete 
this picture with objective information about the 
receptors. The three main methods of attack— 
histology, photochemistry and electrophysiology— 
have provided clear distmotions between the rods 
and the cones; but although Granit has recorded a 
variety of spectral sensitivity curves on various 
retine using & micro-electrode technique, it has not 
been possible go far to link these up with different 
photo-sensitive substances in the cones or with 
different cone structures. It is not impossible, as 
Willmer has suggested, that the division of the 
receptors into rode and cones may itself form the 
basis of a colour-diseriminating mechanism; but the 
orthodox view is that colour perception is & purely 
cone function. We must hope that in due course the 
physiologists will be able to find ways and means of 
identifying different typea of cone; but we have to 
recognize that their taak is extraordinarily difficult 
and will require very refined techniques. 

Since we are ignorant about the processes respons- 
ible for normal colour perception, we can scarcely 
hope to explain its abnormalities; but a curious 
position exista in that & great mas of quantitative 
data, has been recorded on the characteristics of 
normal] and defective colour-vision. In some respects, 
indeed, a clear relationship has been established, 
and it is not to be able to link this relation- 
ship to ita physiological counterpart. 

Various kirids of colour vision test can be carried 
out, and my own axpérience has been largely con- 
cerned with measurements made on & colorimeter in 
which two halves of the field of view are illuminated 
by monochromatic radiations selected from two 
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spectra. In experimenta on wave-length discrimina- 
tion, for example, both flelds are illuminated with 
single monochromatic lighta of the same wave- 
length à; one of the wave-lengths is then changed 
by a small amount AA until a difference in hue can 
just be detected by the observer, the luminosities of 
the two beams having been kept equal. Or again, 
the sensitivity of the observer to lighte of different 
wave-length oan be tested by finding the energy eX 
required ın one half of the field to produce a light 
sensation of oonstant magnitude as judged by 
making & luminosity match against œ constant 
stimulus in the other half of the fleld, or by some 
other equivalent technique. In colour matching, one 
half of the fleld can be illuminated by & mixture of 
three monochromatic radiations taken from the red, 
green and blue perta of one of the spectra, and their 
proportions can be varied to give a colour match of 
the test oolour in the other half of the field derived 
from the other gpeotrum. 

Measurements of this type can take & considerable 
time and are unsuiteble for the routine testing of 
large numbers of people; but they bave the very 
great advantage that the light stimuli in the experi- 
ment are physically simple, and it is possible to study 
each variable of colour vision in turn. 

When the resulta for those with normal and 
defective oolour-vision are compared, one of the 
most important distinctions that is noticed is the 
relatively poor wave-length discrimination of the 
defectives. In an instrument in which the observer 
views & 2° field, the normal subject oan distinguish 
some 150 different hues through the spectrum, whereas 
the defective may see only half this number or less, 
depending on the degree of his defect. This is not, 
however, due to & general lowering of colour dis- 
crimination, but to & reduction or total absence of 
discrimination ın some perta of the spectrum, while 
in other regions discrimination is virtually unim- 
paired. Thus in the so-called gine d defeot, 
radiations from the red—yellow—green spectral region 
may appear identical when luminosity differences 
are eliminated. 

While poor oolour-disarimination is perhaps the 
feature which is pre-eminently characteristic of 
defective colour-vision and is also the cause of most 
of the practical disabilities associated with the defect, 
other significant characteristics also emerge from 
experiments with æ trichromatio colorimeter. The 
most striking is that, while & normal observer has to 
mix three radiations in order, in general, to make 
colour matches, it is found that some defective 
observers need to operate only two controls, while a 
very amall number of DC es 
their colour matching & single photo- 
metric oontrol. These DAD types of observer are 
known as trichromate, dichromate and monochromate 
respectively ; and, while & considerable proportion of 
colour defectives have vision intermediate between 
dichromatism and normal trichromatism, it is with 
the dichromats that this article is especially concerned. 

The natural explanation of these three forms o! 
colour vision is that the normal retina possesses threc 
kinds of colour receptor, the dichromatio retina two, 
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and the monochromatic one. If one of the three 
receptors were inactive, we abould expect that the. 
dichromat would show an abnormal spectral sen- 
sitivity, and indeed in protanopia (the defect which is 
usually attributed to the absence of red receptors) 
the sensitivity curve is very low at the long-wave 
end of the spectrum. In deuteranopia; the sensitivity 
curve is very similar to the normal curve, and the 
defect can be explained on the assumption of a fusion 
of the red and green proceases at some stage in the 
visual pathway from retina to brain. i 

This lanation of these two forms of defect is 
supported by a more detailed study of the protanopic 
mid dautarendnin colour confusions. The usual 
method of specifying a colour for & normal observer 
is based on the Maxwell colour triangle, which in ita 
modern form has co-ordinates and is 
termed a chromaticity chart. A colour is specified in 
this chart by the proportions in which defined red, 
green and blue stimuli have to be mixed additively 
to match it ; but for dichromatic vison the chart has 
one variable too many. Helmholtz investigated this 
subject theoretically and showed that, for an observer 
whose red receptors were missing, there should be a 
series of isochromatio zones across the colour triangle 
radiating from the red corner and that, for such an 


observer, all colours lying in a given rone would be: 


confused, while colours from different zones would be 
distinguished. Many years later Pitt showed experi- 
mentally that the protanope confusion zones do 
radiate from & point in the red corner of the 
chromaticity chart, whereas the deuteranope zones 
are more nearly parallel, a result that provides some 
of the strongest evidence that the former defeot iq 
due to & missing red process and the latter to a 
red-green fusion. Y 

Theoretically, various other forms of dichromatism 
might exist ; but only a form in which the blue process 
is believed to be inactive, and to which the name of 
tritanopia has been grven, has received much atten- 
tion. A few oases of tritanopia have been reported 
in the literature, but, as they have usually been 
associated with some pathological condition of the 
eye, the existence of congenital tritanopia has been 
a matter of doubt. Certainly no data on tritanopia 
camparable to the information on protanopia and 
deuteranopia have been available. 

I should, however, mention hero that in & sense 
we are all tritanopes, since, for some reason not yet 
understood, amall-fleld vision—that is, vision when 
viewi objects subtending 20’ aro or les and 
Mies when imaged on the fovea—tends to 
become tritanopic. Some interesting date on small- 


fleld tritanopia have been recorded 5 the past 
few years, following the redisco ilhmer in 
1944 of the phenomenon which had Arst, been investi- 


gated by Konig fifty years earlier. Nevertheless, 
where i18 still great theoretical and practical interest 
un the investigation of congenital tritanopes, if such 
are to be found. : 

That was the position in May of last year, and if 
Kritanopes were as rare as one in & million, as had 
bean suggested, normal methods of testing were 
unlikely to produce many of them in any reasonable 
space of time. Unexpectedly, however, an oppor- 
wunity for mass testing presented itself through an 
wticle on colour blindness which Mr. D. Wragge 
Morley was preparing for the magazine Picture Post. 
de intended to include some coloured reproductions of 
‘he well-known Ishthara charta which are widely used 
or detecting the red-green defect, and it happened 
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that Lieut.-Commander D. Farnsworth, from the 
Medical Research Laboratory of the United States 
Naval Submarine Base, had in 1947 given me a chart 
designed on the same principles as the Ishihara 
charts but in colours that would demonstrate gmall- 
field tritanopie. It seemed that this chart might 
also serve to detect congenital tritanopia, and, at my 
suggestion, Mr. Morley kindly included a repro- 
duction of it in his artiole. 

Readers were invited to report any difficulty they 
had in reading the Farnsworth chart, and, out of a 
Picture Post readership said to be more than nine 
million, some nine hundred letters were received. As 
it turned out, these lettera were in many cases from 
red-green defectives who were unable to read the 
ordinary Ishihara charts, while many more were 
from persons who were probably partial tritanopes. 
About forty, however, were from people who appeared 
to be genuine tritanopes. 

The selection of the tritanopes was based partly 
on the way they described their reaction to the 
Farnsworth chart and partly on other evidence they 
supplied about their defect. For example, a number 
of the letters mentioned that, when playing the game 
of snooker, the writers tended to confuse the brown, 

and red balls; these people were evidently 

defectives. | One ndent, on the 

other hand, reported that he sometimes confused the 

blue and green balls and sometimes, too, the yellow 

and pink; these'&re just the confusions associated 

with tritanopia, and subsequent testa proved that he 
was, in fact, a tritanope. 

For various reasons, in particular that of distance 
from London, not all the suspected tritanopes could 
make confirmatory testa in the laboratory, but 
seventeen oases were confirmed, and, of these, seven 
made a number of visita during the next few months 
for & series of obeerving sessions. Records were made 
of their curves of speotral sensitivity, colour mixture, 
wave-length discrimination and confusion loci in the 
chromaticity chart, the details being later published 
by the Optical Society of America (J. Opt. Soo. Amer., 
42, 608; 1952). The results confirm that tritanopes 
oan do all their colour matching by the additive 
mixture of a red stimulus with either a green or 4 
blue stimulus, wave-length discrimination disappears 
in the green to blue spectral region, and the colour- 
confusion zones tend to radiate from the blue corner 
of the chromaticity chart. All this is in agreement 
with the hypothesis that the defect is due to the 
&beence of blue receptors, although the mean spectral 
sensitivity curve did not appear to be aignifloently 
lower than the normal at the short-wave end of the 
curve. 

The incidence of tritanopia was evidently rather 
higher than one in & million ; but, if an estimate were 
to be made, it was necessary to guess at the fraction 
of tritanopes who had bothered to reply to the 
article in Picture Post. After discussion with Mr. 
A. J. Burkart, of Hulton Research, I felt it was safo 
to assume that probably at least 5 per cent and at 
most 25 per cent of the tritanopes might have been 
expected to respond, which would put the incidence 
of tritanopi& somewhere between 1 in 13,000 and 
1 in 65,000. This is very much leas than 2 per cent 
of red-green dichromats found among men and even 
the 0-12 per cent of women. 

Another interesting feature was the proportion of 
men to women tritanopes, which worked out at 1:6 
to 1-0, whereas in the red-green defect men out- 
number women by 16 to 1-0. Here the large number 
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of defective correspondenta were of value, 
for among them were 354 men and only 27 women, 
showing that the higher proportion of women 
tritanopes was not an artefact arising from any 
disinolination of men to write in and report on their 
vision. Evidently the transmission of tritanopia from 
one generation to another must differ from that for 
protanopia and deuteranopia. 

I should like finally to refer to the social aspects 
of defective colour vision, since the very interesting 
correspondence which I had as a result of the Picture 
Post article confirmed that æ real social problem 
exista. A few years ago the Physical Society Colour 
Group published a report on defective colour-vision 
m industry in which & survey was made of the 
occupations in which good oolour-vision 18 necessary. 
If a colour-defective person enters such an occupation, 
he may later find himself barred from promotion or 
even relieved of his job altogether—a misfortune 
which could have been avoided by a pre-vocational 
test. The industries affected are not merely the 
colour industries, such as dyeing, pamt and printing 
but many others, like radio and electrical engineering 
where colour codes are used extensively. Or 
in oocupetions such as agriculture and horticulture. 
the picking, and judging the quality, of tobacco 
tomatoes, apples, cotton, bananas, etc., has been 
shown to need surprisingly good colour-vision. 

My recent correspondence has re-emphasized the 
desirability of colour tests, not merely from the point 
of view of industrial efficiency, though this aspect 
should not be ignored, but rather as a form of 
vocational guidance to avoid personal distress and 
eoonamio hardship. If testing of the colour-viaion 
could be included as & regular item in the school 
medical inspection, as the Physical Society Report 
advocated, moat of the difficulties could be anticipated 
and avoided. 

Many people have been fascinated by the subject 
of colour, and smoe tbe basio problems of colour 
perception are still unsolved, its scientiflc attraction 
is hkely to be maintained for & long time to oome. 
Its social mploations make ita study even more 
worth while. 


, 
, 
, 
, 
, 


THE INTERNATIONAL: COUNCIL 
FOR THE EXPLORATION OF 
THE SEA 


By R. S. WIMPENNY 
Fisherles Laboratory, Lowestoft 


O* the twenty-fifth anniversary of the Inter- 
national Council for the Exploration of the Sea, 
the late Mr. H. G. Maurice, then in the mid-period 
of his long and lustrous preeidenoy, said that the 
Council was & plant sown in’ Sweden, which had 
germinated in Norway and flowered in Denmark. It 
18 therefore worth casting back to the origins of the 
distinguiahed and long-established international body 
which celebrated its jubilee early in October. 

To begin with, it must bo recalled that, throughout 
the ‘eighties and ‘nineties of the past century, there 
had been & great increase of fishing by the nations 
bordering the North Sea. Men lke Thomas Huxley 
had earlier expreesed views on the inexhaustibility of 
fish stocks, and these opinions were widely held. In 
spite ofthis, however, the fishermen working nearest 
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the shore had reason to disagree, and their doubte 
were beginnmg to reach their Governments. It was, 
then, this feeling of the possibility and even likelihood 
of impoverishment of the North Sea that provided 
the convenient seed-bed for the flower referred to by 
Mr. Maurioe. 

The initial in the Council's formation was 
taken by King IL of Sweden, who called an 
international conference in Stockholm in June 1899 
to consider international exploration of the “Arctic, 
UEM Sea and the Baltic, in the interests of the 

eries. Largely based on the King’s suggestions, & 
programme dealing with hydrography, biology and 
the organization of a central bureau was . At 
& further conference held in Christiania in May 1901, 
the Stockholm programme was confirmed and 
extended. 

The first establishment took place at Copenhagen 
in July 1902, when Germany, the United Kingdom, 
Denmark, Finland, Norway, Holland, Sweden and 
Russia were the foumder members. With the exception 
of Rusia, all these countries are members to-day ; 


‘but ın addition there are France, Belgium, Spain, 


Portugal, Iceland and Ireland. The Council was 
constituted of two delegates from each country and 
an executive committee. called the ‘Bureau’, con- 
sisting of the president (Dr. W. Herwig), the vice- 
premdent (Dr. Otto Pettersen) and the secretary- 
general (Dr. P. P. C. Hoek). Nowadays, the Bureau 
has s ‘first vice-premdent’ and three other vice- 
presidents; otherwise the constitution remains much 
the sams. . 

Under the Bureau at Copenhagen, there was 
&ppointed a hydrographical assistant, Dr. M. Knudsen, 
and & biological assistant, Dr. H. M. Kyle, while at 
Christiania there was set up a central laboratory 
under Prof. Fndtjof Nansen. The Christiania 
laboratory was to close down in 1907, but the post 
of hydrographic assistant continues to this day under 
Dr. J. Smed, successor to Dr. Knudsen. 

The first working committees were three in number, 
one under the chairmanship of Prof. J. Hjort to 
study the migrations of flah, the second under Dr. 
W. Garstang to study the question of over-flahing, 
and a third under Dr. O. Nordqvist to study the 
biology of the Baltic. In the course of time, however, 
the moreage in the area covered and the subjects 
investigated has brought about a considerable 
increase in these committees, so that at the last 
meeting there were in seasion sixteen committees 
and sub-committees, not to mention a steering com- 
mittee called the Consultative Committee. This 
latter is composed of the chairmen of the other 
committees and was established after the First World 
War in order to secure an orderly arrangement of 
business at the Council's annual meeting. 

From the start, or soon afterwards, the Council 
has been responsible for the issue of a number of 
publications. These were the series Bulletin Hydro- 
graphique, Bulletin Statistique and Bulletin Plank- 
tonique, Publications de Otrconstance and Rapports ei 
Procès Verbauz. The Bulletin Planktonique no longer 
appears, and the Publications de Carconstance were 
replaced in 1926 by the Journal du Oonsetl, but the 
remamder continue. 

Between the date of foundation and the outbreak 
of the Firat World War was & period of great and 
well-integr&ted mternational effort in the North Bea. 
This consisted of regular hydrographic, plankton and 
trawling surveys of great descriptive value. Tho 
trawling work in particular resulted in a knowledge 
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of the natural history of the plaice, to which little 
hag been &dded since. 

While up to that time no great advance had been 
made in our ideas on over-flahing, the confirmation 
that the European coastal grounds were nursery areas 
for plaice resulted in a p for their closure in 
the interesta of the plaice . A more striking 
result was the demonstration that young plaice from 
the coastal unds grew up to three times as fast 
when transplanted to the Dogger Bank. Although 
there have been repeated demands for putting plaice 
transplantation into effect on & commercial e, to 
make & substantial alteration to the fishery would 
involve doubling the population density on the 
Dogger Bank by moving about 15,000,000 small 
plaice. Up to the present, the practical difficulties 
of transport, particularly that of a ee 
in transport, have not been solved. e 
experiments have, however, been made by Denmark 
and are contemplated by Britain. 

As there was no agreement on conservation by the 
closure of young plaice grounds between the two 
World Wars, the idea of sparing young fish by using 
larger meshes gained ground. A special meeting 
dealing with mesh experiments was held by the 
Council in 1934, and at another in 1932 an old 
argument against the conservation of young fish, 
which held that their removal produced a compen- 
sating greater growth of those that were left, was 
demolished. 

Shortly before these meetings, Dr. E. 8. Russell 
published in the Journal du Conseil a simple formu- 
lation of the factors responsible for the behaviour of 
an exploited fishery as they had been described by 
earlier workers. This was followed in 1935 by a 
more mathematical exposition of these factors by 
Mr. Michael Graham, who deduced that in the year 
in which he wrote the same yield could have been 
taken out of the North Sea by substantially lees 
effort. 

As a result of this and other work, international 
conventions to regulate the sea fisheries were drawn 
up in 1937 and 1946. Both recommended increased 
minimum sizes of the mesh for trawls and seines, 
and that of 1946 would doubtless have gone further 
had it been possible to give equivalents for the 
various and different offers of relaxations on fishing 
made by the different nations. In order to help to 
provide some of this necessary information, the 
Council arranged & special meeting in 1948 on the 
comparative efficiency of fishing vessels, their gear and 
parts of gear. Thereafter, a ial sub-committee 
was set up to deal with the subject, and extensive 
and appropriate programmes were initiated, which 
are being carried out by several countries. 

A part of the programme just mentioned involved 
under-water photography of trawls and seines, and 
one of the most important features of the Counoil'a 
jubilee meeting in 1952 was the display of two films. 
One of theeo was from the Ministry of Agriculture 
and Fisheries and showed the behaviour of trawls 
under water near Malta. The other showed the 
behaviour of plaice about to be caught in the mouth 
of a Danish seine net used by the Fisheries Research 
Section of the Scottish Home Department in the 
shallow water of the Moray Firth. 

Of more than sixty papers presented at this 
meeting, one of the most relevant to the Council’s 
work was & contribution by Mr. R. J. H. Beverton 
on the principles of flahery regulation. This brought 
*he mathematical formulation of rational fishing up 
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to date with the inclusion of the post-war work of 
Beverton and Holt, and it is clear that more than a 
good guess as to how to obtain the biological optimum 
from the sea is now available. For the rest of the 
story of rational exploitation, shore economics and 
administrative policy will be ngible. 

It is now quite clear that elation of fishing 
effort can be weighed and made equivalent, go that 
any proposals made by North Sea nations on the 
new Permanent Commission, designed to be set up 
as soon as the 1946 Convention is ratified, will be 
understood and transformable into the means of 
getting tho same or a greater yield from the area 
with leas effort. 

There was much other material in the 1952 meoting 
which was in support of the main biological theme, 
but it is perhape more profitable to notice that the 
greater part of the hydrographio contributions wero 
offered to biological committees. This represents & 
desirable convergence between the long-established 
hydrographical and biological aims of the Council, 
which has become evident in the past few years. 

In the early days hydrography had much of its 
own story to establish and describe; although, 
even then, the long-term oycles of the Baltio herring 
flahery were thought to have a direct hydrographio 
cause. However, as time went on, the relation with 
biology became closer and more obvious. 

Slowly, in the period between the two World Wars, 
we had evidence of the warming up of the waters of 
the northern hemisphere, one of its consequences 
being the establishment of our great ood fishery in 
the Barents Sea, which only dates from 1928. Since 
the Second World War we have seen the cod spread 
and merease in Greenland waters so that, in the 
North Western Committee of the Council, Dr. Paul 
Hansen has been able to report that this species now 
breeds in west Greenland waters and does not rely 
on recruitment from Iceland. 

It is with matters of this sort, and also in the 
detailed analysis of water movements, such as those 
responsible for the distribution of plaice eggs and 
young fish from their spawning grounds in the south- 
west North See to the nursery grounds on the Dutch, 
German and Danish coasts, that the hydrographers 
of the Council are at present engaged. They will 
doubtless have much similar work in the future, and 
there is no doubt that the series of synoptic charta 
of the monthly salinity, temperaturo and wind values 
for the waters of north-west Europe, which the 
Hydrographer of the Council took over from 
the Ministry of Agnoulture and Fisherics at tho 
last meeting, will be of great help to fisheries 
biologists. 

Of special importance, however, will be the 
possibility of obtaining from the hydrographers 
information on winds, currents and tempcratures 
which will enable fishery biologists to obtain not 
only forecasts of good fish broods and their dis- 
tribution, but also the long-term prospects of a 
flahery. 

Will the newly established Arctic fishing area 
continue to grow in extent, or have we to anticipate 
ita recession ? What are the hydrographic conditions 
in the gea that govern the ahoaling and migration of 
fish ? If we loge a commercial species in ono area, 
can we find it again elsewhere or replace it by 
another ? These are the sort of questions related to 
hydrography to which we expect to see complote or 
partial answers given at future moetings of the 
Council, as well as the biological onos as to the 
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behgviour of a stock of fish in relation to ita degree 
of exploitability by man. 

Most of the great names associated with the 
Council's inception are those of men who are now 
only memories ; but it is happy to be able to record 
that Prof. H. H. Gran, who was responsible for much 
of the plankton work in the early days, was present 
at the jubilee meeting. The retiring president, Dr. 
K. A. Andersen, of Sweden, laid down his office as 
president after many years.of close association with 
the Counoil’s work. 

The new president is Mr. A. T. A. Dobson, of the 
United Kingdom, and the new Bureau includes Prof. 
Jean le Gall (first vice-preadent, France), M. Lienesch. 
(Holland), Prof. H. U. Bv (Norway) and Dr. 
Vedel Tåning (Denmark). . Michael Graham 
(United Kingdom), who resigned the chairmanship 
' of the Consultative Committee for reasons of health, 
has been succeeded by Mr. R. S. Wimpenny (United 


Kingdom). : 


FOOT-AND-MOUTH DISEASE - 


RESEARCH IN GREAT BRITAIN 


A” interim report’ on the research work carried 
out on foot-and-mouth disease at the Research 
Institute, Pirbright, has recently been published by 
the Agricultural Research Council*. The report deals 
only briefly with the many researches already done 
and the activities now m progress; this publication, 
however, is timely for, although some excellent 
scientific papers have been ublished from the Institute, 
they may not be available to the general public in 
Great Britain, who, naturally, are much interested 
in research work on foot-and-mouth disease. On this 
point the Lord President of the Council, in the fore- 
word, says, “I have instructed that this Report be 
published and widely circulated in the hope that 
public interest may be informed and stimulated 
about & problem to which scientists are earnestly 
seeking & solution”. We are promised a comprehensive 
report in the spring of 19538. 

The position now held by the Pirbright Institute, 
the reliance placed on rte work, the services rendered 
to other countries and the knowledge which 18 being 
built up, amply justify the existence of the Institute, 
which is generally conceded to be the moet pnportant 
centre in the world at which research work is carried 
out on this widespread disease. Mention may be 
made of only & few of the resulta of past and present 
work to justify this claim. It was at Pirbright that the 
complement-fixation test, now acknowledged widely 
as a reliable and rapid method of determining the 
immunological types of virus strains, waa developed. 
Improvements have been made on the test to an 
extent that “it is now poemble by this method to 
determine the type of virus involved, within a few 
hours of the receipt of material from a suspected 
outbreak”. The value of this work cannot be over- 
estimated, especially for countries in which & vao- 
cination policy is in operation, for the vaccine to be 
used will depend upon the type of virus recovered 
from the infected animals. The occurrence of varant 
strains or sub-types of foot-and-mouth disease virus 
was eatablished at Pirbright when the Institute was 
assisting a Mexican — U.S.A. Commission some years 

> Agrionitural Research Counail. Foot-and-Mouth Disease Research 
ML Ree Pp. tv+12 (London: H.M. Stationery Office, 1052 ) 
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ago in studying the widespread outbreaks in Mexico. 
The control of the recent outbreaks of the disease in 
Europe has been made difficult by the appearance of 
variant strains which show significant differences 
when vaccination is being considered. It was at 
Pirbnght that carefully controlled experiments on 
cattle showed that vaccine produced from virus 
cultured in tongues of healthy cattle slaughtered for 
food produced resulta as satisfactory as those with 
vaccine prepared from virus obtained from. the 
tongues of cattle artificially infected with the virus. 
Although this more recent method of preparing 
vaccine was not worked out at Pirbright, but in 
Holland, it was the workers at the Pirbright Institute, 
using the facilities there, who showed quite definitely 
the value of the vaccine. This method obviates to a 
large extent the use of living cattle, and thereby 
resulta in & very considerable reduction in the costa 
of vaccine production. 

The Pirbright Institute holds stocks of freeze- 
dried, diagnostic and typing sera and sends them on 

to any country ; smce 1949 the income from 
the sale of these sera has been 10,000 dollars. The 
rovision of such sera is an important part of the 
itute’s work. They are not easily produced, and 
their value to a country for purposes of diagnosis is 
great. In addition, it is possible by the use of rehable 
sera to differentiate not only between types and 
strains of foot-and-mouth disease virus, but also 
between these viruses and the agente causing diseases 
presenting somewhat similar olinioal symptoms. It 
was, for example, by umng Pirbright methods and 
sera produced there that a recent outbreak of disease 
in Canada was shown to be foot-and-mouth disease 
and not vesicular stomatitis, as was originally 
suspected. 

Work on the preparation of vaccines for the 
prevention of foot-and-mouth disease is also carried 
out at Pirbright. In all, 135 vaccines have been 
prepared there during the past ten years, by eight 
different methods. Although vacemation is not 
practised in Great Britain, any improvement on 
foot-and-mouth disease: vaccines ia of value and 
interest to other countries. The more efficient the 
vaccine, the better will be the control of the disease 
in countries which adopt a vacomation policy, and, 
therefore, the reduction of the risk of infection being 
introduced from them into Great Britain. It is of 
much interest to note that, from experiments at 
Pirbright, it can now be said that ‘‘Present evidence 

that full protection could be given for about 
four months. After this period an increasing pro- 
portion of vaccinfted animals would become sus- 
ceptible to the disease". 

A finding of much practical mnportanoe by the 
Pirbright workers concerns the survival of the virus 
in meat and offal. Precise i te have shown 
that some early observations that infection in an 
affected animal was largely confined to bone marrow 
have had to be revised, for ‘there is an equal risk of 
other tissues, inoluding the lymph nodes, blood in 
the large vessels, liver, kidneys and the rumen, 
remaining infective for long periods”. The sig- 
nificance of these findings is of the greatest importance 
to countries which import meat and offal from areas 
in the world in which the disease is endemic. 

The latest research work at Pirbright is the use of 
unweaned mice as experimental animals m the 
study of these viruses. Their use will obviate to & 
large degree the need for using cattle in some of the 
work. 2 
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Foot-and-mouth disease research can be carried 
out successfully only in & country relatively free from 
the disease and under elaborate conditions of isolation. 
Pirbright is ideally situated for this purpose. The 
resulta fully justify the existence of the Institute, and 
it ia encouraging to read that ‘‘a large expansion of 
the buildings and facilities 18 planned" and that 
“When the addrtional facilities are available, the 
staff will be strengthened and the number of animals 
used for experments at one time can be increased, 
with & corresponding speeding up of all the 
investigations’. 
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TECHNICAL AIDS IN 
ARCHAOLOGY 


OLLOWING the practice adopted at Edinburgh 
in 1951, a seesion on ‘Technical Aids for 
Archeology’ was organized by Section H (Anthropo- 
logy and Archmology) of the British Association 
at ihe meeting this year in Belfast. Being on 
the opening morning of the sectional seasions, how- 
ever, &nd held in duplicate with one on Irish 
&rohgology, attendance was disappointing. 

Mr. G. F. Mitchell, Fellow and lecturer in Irish 
archmology at Trinity College, Dublin, spoke first on 
vegetational environmental studies. It is now 
generally accepted that the paleobotanist oan be the 
arche»ologist's most valuable collaborator, giving him 
some chronological framework in earlier periods, and 
at all periods an insight into early man’s environment. 
The olassical work in this fleld in Denmark! has 
related the earliest appearance of plantain pollen in 
Neolithic levels in peaty deposits to the development 
of agriculture at that period, for plantain is a weed 
of cultivation. In Denmark also, the appearance of 
beech pollen at a Grenz-horizont, or recurrence surface, 
in the raised bogs demonstrates a change in climatic 
conditions about 500 5.0.*, and of rye and cornflower 
pollens at levels formed about a.D. 1200 indicates a 
change in agricultural activity?. In Ireland also, the 
rise of plantain pollen demonstrates the beginning of 
agriculture in Neolithic times, confirmed by the grain 
impressions on Neolithic pottery. There is also a 
well-marked recurrence surface, which, though not 
yet precisely datable in pollen terms, may lie at 
about 500 B.0.‘, although there is a gecond, higher 
surface, datable perhaps to about A.D. 400. 

In evaluating climatic changes the natural sequence 
of pollen proportions is required, and this must be 
sought go far as possible from mat's activities at that 
period, for these tended to destroy the natural wood- 
lands and, in some places, produced heaths which 
invaded abandoned fields. Study of the ratio of herb 
to tree pollen makes posmble some estimate of early 
agricultural aotivity, and the ahrinking of foreste may 
be traced as more skilled methods of agriculture were 
devéloped. 

The seeds, charcoals and woods associated with 
early human activity show that the wood of all native 
trees was used in some way, that blackberries, elder- 
berries, raspberries, strawberries and hazel-nuta were 
sollected’, that barley, oats, wheat and flax were 
xultjivated, and that weeds were very abundant in 
orehistoric fields. The stomach of a Beaker period 
yurial in the submerged clay of the Essex coast 
ontained a pint of seeds, mostly blackberry‘, and in 


hat of an n Age corpse recently found in &: 


Danish bog seeds of pale persicaria, white goosefoot, 
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corn spurry and black bindweed predominated. 
These planta were formerly cultivated, and, as hey 
also occur in deposits of the early centuries of the 
Christian era in Ireland, they may havo been 
cultivated for food there also. 

Mr. E. M. Jope, lecturer in archwology in Queon's 
University, Belfast, spoke next on ‘History, Arohre- 
ology and Petrology”. During the past fiftecn years 
the value of petrological examinations, especially of 
stone axes, has become fully appreciated by pre- 
historians. A number of axe factory sites are now 
known in the British Isles, and the petrologically 
determined distribution of their products is revealing 
wide, and sometimes unsuspected, contacts in 
Neolithic times. A lead was given by the Stone Axe 
Sub-Committee of the South-Western Group of 
Museums, which has published three reports’, ande 
more general view is emerging as studies appear from 
other areas’. But the petrological demonstration 
that the Stonehenge ‘bluestones’ were brought from 
the Presely mountains in Pembrokeshire® ncarly four 
thousand years still remains one of the most 
outstanding facts of British prehistory. 

The study of building materials, particularly those 
in medieval buildings, can illuminate the economics 
and organiration of the building trade; and as the 
material is bulky, when it is shown in use at & distanco 
from ita source reasonable transport facilities aro 
implied, ın many cases by road. Some valuable 
studies are already avauable"', but the rate of such 
work is usually determined by the availability of 
reliable petrology, without which it is valueless, and 
much remains to be done in this field largely ignored 
by architectural historians. Some materials are. 
however, recognizable macroscopically with small 
chance of error, and systematic study of somo of 
these is now showing the possibilities of this approach. 
Thus, Purbeck marble was extensively usod through- 
out the civil zone of Britain in Roman times! and, 
after & lapse of about 750 years, was agnin even more 
extensively used throughout the Middle Agos. The 
marble industries of the Mediterranean area in 
Roman times are being studied at the British School 
at Rome’. Granite began to be commonly used in 
Devon and Cornwall churches during the fifteenth 
century, particularly ag monolith arcade piers 
weighing often as much as five tons ; and ın & rocent 
survey these have been found in nearly three hundred 
churches, some of them twenty miles or more from 
the granite outcrops, requiring land transport, in 
some documented instances by cart. The medieval 
export of blue alate from Wales", and from Cornwall 
and Devon", has also been studied. A survey of tho 
medieval use of flne-quality building stone from tho 
area of Great Oolite extending up the Cotswolds from 
Bath to Burford is now in progress, and it 18 already 
clear that such work oen supplement surviving 
building &ocounte to give a more balanced estimato 
of the economic importance of such a stone industry’. 

An understanding of the variety of stones used for 
different purposes in historie buildings is of tho utmost 
importanoe as basic data for the architects and others 
responsible for maintenance, if the buildings are to 
be preserved in & condition ag near as possible to 
the designers’ and builders’ intentions". This aspect 
has, in the past, been much neglected, as many 
historio buildings, particularly in Oxford. boar witness. 

The third paper, by Mr. L. Biek, of tho Ancient 
Monuments Laboratory, Ministry of Works, was on 
“Antiquities, Ancient Monuments and Research on 
Materials". In it he discussed first tho rolation 
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between the soientiflo worker and the world's heritage 
of anaterial culture", A study of antiquities and 
ancient monuments by laboratory methoda not only 
helps field archseologiste by correlating the condition 
of finds with their environment, but also leads to 
better preservation and a fuller understanding and 
appreciation of objects by presenting them as nearly 
as possible in their original forms, as they were con- 
oeived by their makers. The benefits of such col- 
laboration may, moreover, be mutual, for men of 
Boienoe working in some fields, such as corrosion 
studies, may gain & new insight into their own 

blems. Such work requires properly staffed 
aboratories which are specially intended for the 
problems involved!*. 

Numerous illustrations of the resulta of such work, 
some with exoellent coloured slides, were then given 
by Mr. Biek. Much new knowledge of early orafte- 
men's techniques comes from the detailed laboratory 
examination of their handiwork. Thus, the use 
of mercury in gilding sixth-century Merovingian 
brooches has bean established, the mercury still 
being traceahle microchemically. X-ray shadow- 
graphs have been invaluable in the study of anti- 
quities, showing up even before cleaning, and without 
in any way altering the object, many details of their 
structure and decoration. 

Recent studies in the Ancient Monumenta Lab- 
oratory have shown that many of the rings used in 

ing chain-mail of Roman times, found at Rich- 
borough, were punched out of cast sheet bronze. 
From a purely scientific point of view, the extreme 
fragility of similar rings, which must on internal 
evidence be taken to have been cold-worked, suggesta 
that some ageing factor, as distinct from oorrosion, 
may be operative under certain conditions. The 
survival on such ri of traces of suspension flbrea 
{bast fibres, Se Deb) flax**) may possibly have 
‘been aided by the presence of corrosion producta. 
But the most definite pointer of scientiflo interest 
provided by archmological finds was given by some 
excellently preserved iron objecta of Roman and 
on origin recently found at Hungate, York. Here 
research*! showed that corrosion had been inhibited 
by phosphate and tannate, and the latter'a suppression 
of sulphate-reducing bacteria was demonstrated for 
the first time. Such work is of potential value in the 
rotection of present-day buried pipelines, for it has 
estimated that the cost to England and Wales 
is £5 million a year due to corrosion losses in water 
mans alone. i 

Mr. Biek discussed the detailed collaboration of 
the laboratory staff with the archmologists in the 
fleld, not only on excavations but also in the study 
and preservation of buildings. Preservation of stone- 
work has been much discuseed in the past, and the 
study of masonry and brickwork in relation to their 
environment and the mortars used remains of greatest 
Importance. It is also poasible to learn something 
about early timberwork in buildings, and evidence of 
‘soft rot’, @ condition only recently recognized™, has 
now been detected in the cavities left by bonding- 
timbers in the medieval masonry at Framlingham 
Castle, Suffolk. Apart from one very small piece of 
wood carrying this information, no trace of woody 
material was found in any of the several cavities, 
which originally contained timbers 15 ft. long by 
1 ft. in diameter. In more modern buildings, the 
copper roof at Lancaster House and the century-old 
cast-iron tiles on the Houses of Parliament have 
recently been studied. 
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It is in the nature of things that references ‘to 
Buch work should be widely scattered among many 
journals over a number of years, and only if there ig 
direct systematic contact between archmologista and 
other scientists can the difficulties ansing from such 
& state of affairs be reduced. 

These three pa demonstrated selected aspecta 
of collaboration aran the natural sciences and 
&rohsology, and emphasized how the whole scope of 
inquiry into the pest is being widened by thia 
approach to the material. More laboratory facilities 
are required, such as are already operating at the 
British Museum, the Courtauld Institute, the Ministty 
of Works Ancient Monuments Branch, or Dr. H. 
Godwin's Sub-Depar&ment of Paleobotany at Cam- 
bridge, and in them workers are needed who by 
inclination are interested in archmological and 
historical problems as well as in those of the natural 
sciences. Neither are surely unreasonable require- 
ments. It was encouraging to see that all three 
speakers at this session widely in time, 
treating the study of material remains in both 
prehistoric and historic times as & continuum, and 
emphasizing what is generally accepted in classical 
studies, that in the Middle Ages, and even in more 
recent periods, & complete historical picture is not to 
be derived from written sources alone. 
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OBITUARIES 


Prof. H. E. Roaf 


‘Wu regret to record the death of Herbert Eldon 
Roaf, profeasor emeritus in the Un:versity of Liver- 
pool, on September 21 st the age of seventy-one. 

Roef was a Canadian who graduated st the 
University of Toronto and went to Liverpool to work 
under the direction of Benj&min Moore as Johnston 
Colonial Research Fellow. This early association 
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with the famous biochemist 1s probably responsible 
for the interest in the chemical and physical aspects 
of physiology which Roaf sustained throughout his 
life, and which showed itself particularly in his earlier 
pepers and in the work on biological chemistry which 
he published in 1921. 

In 18060 Roaf was appointed assistant, lecturer in 
the Department of Physiology under Sir Charles 
Sherrington, with whom he collaborated in research 
on the central nervous system. In 1911 he left 
Liverpool to become a lecturer in physiology at St. 
Mary's Hospital Medical School, London, and ın 1920 
was appointed to the chair of physiology at the 
London Hospital Medical College. He returned to 
Liverpool in 1032 as George Holt profeseor of physio- 
logy—e post which he held until his retirement m 
1944. His chief interest ın physiological research was 
colour vision, in which field he made many important 
contributions ; but he was & man of wide and deep 
learning in his subject, and his ‘“Text-book of Physio- 
logy” showed this clearly. He was a gentle, modest 
man, well loved by his colleagues and studenta, to 
whom he was devoted. During the War he under- 
took research on vision for the Admiralty, besides 
bearing & heavy burden of teaching and admuinis- 
trative work, ın & department consi bly denuded 
of staff. 

He married Beatrice Sophie, daughter of Sir 
William Herdman, who survives him with two sons 
and two daughters. 


No. 4335 


Dr. Willlam Brown 


Dr. WiQirLiAM Brown, founder of the Institute of 
Expermmental Psychology in the University of Oxford, 
died in the early spring. Educated at Collyer’s 
School, Horsham, at Christ Church, Oxford, and in 
Germany, he had a wide preparation for psycho- 
logical work, having taken Mathematical Moderations, 
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final honours in physiology, and Greats. He was 
John Locke Scholar in mental philosophy in 1906 and 
received his M.D. in 1918. In 1930 he was made a 
Fellow of the Royal College of Physicians. His first 
psychological work was done with Spearman at the 
University of London. This association produced 
what is now known as the psg et alate formula, 
widely used in aaseeming the reliability of mental 
testa. In 1914 he was appointed reader in psychology 
at the -Univeraity of on, which post he held 
until 1921. From 1921 until 1946 he was Wilde 
reader of mental philosophy at the University of 
Oxford, and during 1925-31 psychotherapist at 
King's College Hospital. In 1936 he became director 
of the Institute of Experimental Paychology at 
Oxford, which was founded with the asmatance of a 
friend and patient of his. 

Apart from his early work on tho statistical 
treatment of mental measurement, which was of a 
high order, Dr. Brown’s main achievement was, on 
one hand, to have brought about the recognition of 
experimental psychology at Oxford; on the other 
hand, his clinical work was unusually successful in 
that he obtained within the medical profession the 
reputation for. meticulous care in excluding all 
physical causes before making & psychiatrio diagnosis. 

William Brown was very much interested in 
scientific societies. He was a member of the Mind 
Association, of the Royal Medioo-Paychological 
Association and of the Royal Institute of Philosophy, 
and was president of Section J (Psychology) of the 
Britiah Association for the Advancement of Science in 
1927. He was president of the Society for the Study 
of Addiction, and associate foreign member of tho 
Société Française de Psychologie. He had been & 
major in the R.A.M.O. during the Firat World War. 
Barely three month& before his death, at the age of 
seventy-one, he delivered an astonishingly vigorous 
presidential addreas to the British Psychological 
Society. 


NEWS and VIEWS 


Nobel Prize for Physics, 1952 


Tse Nobel Prize for Physics for 1952 has been 
awarded jointly to Prof. E. M. Purcell, of Harvard 
University, and Prof. Felix Bloch, of Stanford 
University, California. 

Prof. E. M. Purcell 


Prof. E. M. Puroell, who was born in 1912, graduated 
from Purdue University with a B.8e. in 1933 and 
spent the su year at the Technische Hoch- 
sohule, Karlsruhe. In 1935 he went to Harvard, 
where he obtained his Ph:D., and joined the teaching 
staff as instructor in phymos. Durmg the Second 
World War he was associated with microwave work 
at the Massachusetts Institute of Technology. In 
1945 he returned to the Lyman Laboratory of 
Physica at Harvard, and it was there that he made 
his discovery on magnetic absorption effeota. Many 
physicists had been lookmg for dispersion or &beorp- 
tion effects of the magnetic properties of matter 
similar to those observed in the case of dielectrics, 
but it remained to Prof. Puroell to flnd the right 
conditions under which they manifest themselves. 
The first experiment was performed by putting a 
lump of paraffin wax contained in a resonant cavity 
into & magnetic fleld and observing the change of the 


Q-value when the magnetic fleld, H, passed through 
the resonance point (hy = 24H). This absorption 
effect is very intimately connected with the mech- 
anism by which the spin system transfers energy to 
the orystal lattice, a point which is very clearly 
emphasized in his first paper. The method ıs also of 
great sensitivity and has been used for measuring the 
proton magnetic moment of hydrogen gas. Since the 
first observation, many papers have been published 
by Prof. Purcell and others on details of P 
importance, such as line shapes and the use of the 
method for structural studies of crystals. 


Prof. Fellx Bloch 


Prof. F. Bloch, who is professor of theoretical 
physica in Stanford University, was born in 1906 in 
Zurich, Switzerland," where he obtained his training 
(1924-27) in theoretical physics at the Federal 
Institute of Technology. He was awarded his doctor's 
degree in Leipzig (1928), where Prof. W. Heisenberg 
was pursuing his fundamental studies on quantum 
mechanics, and the following years were spent in 
Holland and in Copenhagen with Prof. Niela Bohr. 
In 1933 Bloch became Privatdozent under Heisenberg 
and was awarded, in the same period, a Rockefeller 
Fellowship which led him to Prof. E. Fermi in Rome. 
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During these years Bloch published papers on quan- 
tumetheory, the electrical and m io properties of 
crystals, and produced his basic contribution to 
ferromagnetiam. Also into this period falla his work 
on the energy losses of fast charged particles, a paper 
the resulta of which are still of great use to nuclear 
physicists. 

When the intellectual climate in Germany became 
intolerable, Bloch emigrated, in 1984, to Stanford 
University, California, where he became associate 
professor of mathematical physics. He continued his 
theoretical studies, mostly on problems about inter- 
action between radiation and matter and on nuclear 
physics, but became also interested: in experimental 
physica. In 1940, in collaboration with Alvarez, he 
was the first to determine the magnetio moment of 
the neutron. War research at Stanford University, 
at the Los Alamos Laboratory and at Harvard 
University occupied the years 1942-45. As soon as 
conditions permitted, Bloch returned to Stanford, 
takmg up theoretical and experimental research in 
physics. Papers on neutron polarization by ferro- 
magnetic media and studies of the behaviour of atoms 
in @ time-varying magnetic fleld followed. In 1946 
Bloch published his theory, and also, in collaboration 
with the late W. W. Hansen and M. Packard, the 
experimental method, which he called nuolear 
induction, of measurmg nuclear magnetic moments 
with greatest preciaion. The method resembles that 
of Rabi, of Columbia University, in 80 far as trans- 
itions are induced by a radio-frequency fleld between 
the sub-levels of & nucleus placed in a magnetic field. 
The great advantage of Bloch’s method hes in the 
fact that one can use bulk material and piok up the 
induction signal with a oo. The sharpneas of the 
resonance has permitted the attainment of & very 
high accuracy of the measurement of nuclear mag- 
netic moments, and the sensitivity of the method 
permits the study of nuclear species available in only 
small quantities, such as tritium. The nuclear 
induction method has spread to a great many 
laboratories, and its use for measuring magnetic 
flelds in terms af the proton nuclear moment 18 now 
à standard technique. Many new and uni 
features have been discovered, such as the fine 
structure of the proton hnes in organic compounds, 
an obeervation which may well open up a new tool 
for organic chemists: 


Principal. of University College of North Stafford- 
shire : Str John Lennard-Jones, K.B.E., F.R.S. 


Ir has been announced that Sir John Lennard- 
Jones, Plummer professor of theoretical chemustry in 
the Univeraity of Cambridge, has been appomted 
principal of the University College of North Stafford- 
shire, ın guooéesion to the late Lord Lindsay of Birker, 
formerly Master of Balliol College, Oxford, who was 
principal from the foundation of the College in 1950 
until his death in March this year. Born in 1894, Sir 
John studied in the University of Manchester and 
Trinity College, Cambridge. During the First World 
War be waa first a pilot in the Royal Flying Corps 
and then an experimental officer in the Armament 
Experimental Station at Orfordnees. His first 
academic post was as & lecturer in mathematics in 
the University of Manchester, and then he moved to 
the University of Bristol as reader, and later pro- 
fessor, of mathematical physiœ., Since 1932 he has 
been. Plummer professor of theoretical chemistry in 
Cambridge. During the Beoond World War he served 
in a scientific capacity ın the Ministry of Supply, 
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being for three years chief superintendent of arma- 
ment research and later director-general of acientific 
research (defence). Since 1947 he has been chairman 
of the Smentific Advisory Counoil of the : 
He has been president of the Faraday Society, and 
18 now & member of the Scientific Advisory Committee 
of the National Gallery. Bir John, who is dist: i 

for his work in various branches of theoretical physics 
and chemistry, particularly the electronic structure 
of molecules, was elected to the Royal Society in 
1933 and was made K.B.E. in 1946. Hoe thus takea 
to his new post in North Staffordshire a wide experi- 
ence of universities, scientific research and admunis- 
tration. 
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The Imperlal Institute : 
Str Harry Lindsay, K.C.ILE., C.B.E. 


Sra Haney Linpaay retires at the end of January 
1958 from the Imperial Institute, where he has held 
the post of director with great distinction since he 
succeeded Sir Wilham Furse in 1934. The major 
qualification for this post is a living and working 
knowledge of the British Commonwealth overseas. 
Prior to his intment, Sir Harry had been & 
member of the Indian Civil Bervice, serving in Indis 
during 1906-22 and finally as Indian Trade Com- 
missioner in London until 1934. Incidentally, his 
father, grandfather and great-grandfather had all 
served in India in various capacities, both civil and 
military. Recognizmg that the scientific side of the 
Imperial Institute waa in good hands, Sir Harry 
devoted his main attention to improving the exhibi- 
tion galleries and publicizing by lectures the mport- 
ance of the Commonwealth countries, both the 
Dominion and the Colonies. He himself has given 
many of these lectures, and his personal experience, 
gained by visita to South Africa during 1936-37 on 
the occasion of the Empire Exhibition and on & 
lecture tour of Canada in 1038, made them particu- 
larly valuable. The development of the Imperial 
Institute Galleries has always been handicapped by 
laok of funds ; but Sir Harry has managed to obtain 
much support from many of the Dominions and 
Colonies and also from mdustrial firms. As a result 
the galleries have been enriched by & valuable series 
of dioramas studied with pleasure and profit by the 

ies from schools which regularly visit them. 
ee eed eee, Sir Harry has maintained an 
active interest in the work of societies which have 
strong Commonwealth and educational ties. He was 
chairman of the Council of the Royal Society of 
Arta during 1947-49 and edited the ‘‘Britiah Common- 
wealth Objectives" for the Society. He was president 
of the Royal Geographical Society during 1948-51, 
of the Geographical Association in 1049 and of Aslb 
in ,1940, and for many years served on the Councils 
of the Royal Empire and Royal India, Pakistan and 
Ceylon Societies. : 


Mr. Kenneth Bradley, C.M.G. 


Ma. KENNETH BRADLEY, who succeeds Bir Harry 
Lindsay on February 1, has had wide and varied 
erperienoe in the Colonial Empire. He served in 
Northern Rhodesia aa an administrative officer during 
1926-39 and then as mformation officer until 1942. 
He laid the foundations of per wey oo 
inoludi the inauguration an velopment of a 
EROR RE service to the African population. In 
1042 he went as Colonial Secretary and Financial 
Secretary to the Falkland Islands and, while there, 
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took part in the establishment of bases for the 
Falkland Islands Dependencies Survey in the Ant- 
arctic. He received the C.M.G. in 1946 and early in 
that year was promoted to the post of Under- 
Secretary in the Gold Coast. He served there, acting 
as Colonial Secretary for most of the time, until 1948. 
In 1947 he was chairman of the Gold Coast Cornmittee 
which recommended the establishment of the present 
Gold Coast University College. In the following year 
he retired from the Colonial Service in order to 
become the first editor of Corona, the professional 
journal of the Colonial Service. Mr. Bradley has, 
since he came to London, particularly interested 
himself in the task of spreadmg knowledge about 
the Commonwealth and has given many broadcasts 
and lectures and contributed widely to periodicals in 
Britain and throughout the Commonwealth. He is 
& recognized authority on African affairs. He has 
published several books on African subjects, of which 
the two best known are “The Diary of a District 
Officer" (Harrap, 1942; Nelsons, 1948) and ‘The 
Colonial Service as a Career" (H.M.8.0., 1050), and 
has m the press a history of the Roan Antelope and 
Mufulira copper mines and of the early development 
of Northern Rhodesia as a whole under the title 
“Copper Venture”. 


The Oxford Synchrotron 


Tue Oxford 140-MeV. synchrotron has recently 
been undergoing preliminary trials at 60 MeV. This 
machine was built with funds supplied by the Depart- 
ment of Scientifico and Industrial Research. During 
the past year much trouble has been encountered 
owing to the charging-up of the orbit tube wall, but 
these difficulties are now being overcome. The X-ray 
yield so far obtained is moderate, a thin copper 
target irradiated to saturation at a metre from the 
target showing & oopper-02 activity of about 10,000 
counts per min. per gm. 


Sclence In the Unlversity of Glasgow 


For the present session there have been 225 new 
admissions to the Science Departments of the 
University of Glasgow, compared with 232 a year 
ago. There are about 179 research students. In all 
sections of the University the total number of 
matriculated studenta is now about 5,820. A new 
feature of the teaching of bacteriology in the 
University (under Prof. J. W. Howie as its Gardiner 
professor) is that it now ranks as a science subject for 
degree courses. It may be taken either as a single or 
double qualfying course for the ordinary degree, or 
as & princi subject of an honours curriculum, 
which includes courses in botany, zoology, chemistry 
and biochemistry. There is also & combined honours 
curriculum in bacteriology and biochemistry. 

The following appointments have recently been 
made in the University: Dr. F. E. Moon has been 
appointed senior lecturer in agricultural chemustry ; 
Imperial Chemical Industries Fellowships have been 
awarded to Drs. M. F. Grundon and H. J. E. Loewen- 
thal (for work in the Chemistry Department on curare 
and in the polycyolic field, respectively) and to 
F. O. Flack (gamma-ray spectroscopy in connexion 
with the high-tension set in the Natural Philosophy 
Department). 


Synthesis of Vitamin B,, by Rhizobium meliloti 


Ir has been shown by M. O. Burton and’ A. Q. 
Lookhead (Canad. J. Bot., 30, 5, 521; 1952) that, of 
seventy strains of mix species of Rhizobium, R. meliloti 
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is sharply distinguished from the others by its ability 
to synthesize signifloantly larger quantities of wita- 
min B,,, one strain producing 1,000 my gm. per ml. of 
liquid culture medium., No correlation was observed 
between the vitamin-synthesizing capacity of in- 
dividual strains and their effeotiveness in nitrogen 
fixation. 


Bristol Museum 


T=a annual report for 1951 of the City Musoum, 
Bristol, is & good example of how provincial institu- 
tions accepted the challenge presented to them by 
the Festival of Britain. In Bristol ıt was decided to 
stage an exhibition portraying to some extent the 
topography and natural history of the city in 1851. 
One part of the large gallery was arranged realistically 
with lay figures and furniture to simulate the essential 
features of & drawing room. ' In addition, material 
and Jay figures showed & hatter's and a sailm&ker's 
workshop, while side panels depicted aspects of the 
railways, shipping, natural history and geology of 
the Bristol area ın 1851. The report also doeoribes 
new developments at the Museum during 1951, chief 
of which was the opening of & room specially for 
children i use of the Museum’s service to 
schools. In addition, seventeen temporary exhibits 
were arranged as well as & series of winter lectures 
and conducted summer walks. 


Proceedings of the Glasgow Mathematical Association 


Dorma the past fifty years the numbers of those 
engaged in research in pure mathematics has increased 
many times; but there has been no corresponding 
increase in the number of British journals available 
for the publication of their work. We therefore 
heartily welcome the appearance of a new journal, 
entitled Proceedings of the Glasgow Mathematioal 
Association, but actually contaming papers not only 
from Glasgow but also from England, Canada and 
South Africa. Manuscripts from all parta of the 
world are invited, primarily, but not exclusively, on 
pure mathematics, &nd should be gent to the Editor, 
Glasgow Mathematical Association, Department of 
Mathematics, University, Glasgow, W.2. The 
Proceedings will be published each January and July, 
the first part having appeared in January 1952. 
Four parts will make up & volume of about two 
hundred pages. The prepaid subsoription for each 
volume is £2 (or 6 dollars) post free, and singlo perta 
may be obtained for 10s. 8d., from the publishers 
(Edinburgh and London : Oliver and Boyd, Ltd.) or 
from any bookseller. 


Plant Breeding Institute, Cambridge 


Tae Plant Breeding Institute at Cambridgo, for 
many years part of the School of Agrioulture, 
University of Cambridge, which was responsible 
for its administration with the aid of grants from 
the Ministry of Agriculture and Fisheries, haa now 
been constituted as an independent research wstituto. 
It will continue to be financed by grant-aid from the 
Ministry and to come under the scientific supervision 
of the Agricultural Research Council. The Institute 
now takes the form of a company limited by guarantee, 
and without share capital. The membership of the 
governing body is as followa: Sir Frank Engledow 
(chairman); Prof. G. E. Briggs; Prof. W. Brown; 
Mr. E. Cave; Prof. S. C. Harland; Prof. H. Ian 
Moore; Prof. J. W. Munro; Prof. T. G. B. Osborn ; 
Mr. R. W. Ward. 
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Earthquake near Kamchatka 

Ow November 4 at 16h. 68m. 20e. G.x.T., an earth- 
qu&ke oocurred with pens &ocording to oal- 
culations made at the U.B. Coast and Geodetio Survey 
in Washington, at lat. 524? N., long. 159° E., near 
the east coast of Kamchatka. It was recorded 
strongly at seismological observatories throughout 
the world and bad a magnitude of 84 on the Guten- 
berg-Richter logarithmic soale. This is a smaller 
magnitude than that of the great Sikang—Assam 
earthquake of August 15, 1950; but had the Kamn- 
chatka earthquake happened on land it would 
undoubtedly have occasioned great damage. Faulting 
probably took place in the sea bed near the epicentre, 
since & great tsunami or seismic sea wave resulted, 
and spread throughout the Pacific Ocean. It arrived 
at the coast of northern Japan about 20h. G.m.T. on 
November 4. The Hawaiian warning system was 
used, and the coastlands of several islands, including 
the Oahu coast, were evacuated in anticipation of 
the wave. When the wave arrived at Hawaii itself, 
it is reported to have been several feet high, and 
would have caused much damage had not pre- 
cautions been taken. Waves from one to three feet 
high arrived at the Whang&rei beaches in the north 
of New Zealand about 7 p.m. local time on November 
5. When these waves arrived at Wellington, they 
were 6-8 in. high. No news haa yet been received 
from the nearest town to the epicentre—Petro- 
paviovak on the Kamchatka Peninsula—nor from 
the International Seismological Association central 
station at Strasbourg. Immediately following the 
main shock, there were more than a hundred after- 
shocks. Further news 18 awaited. 

Provisional readings, all in a.Ar.T., of seiam 
at Pasadena were: aP, 17h. 08m. 236.; iP, 17h. 
08m. 87s. ; e(P.P), 17h. 11m. 0s. ; eS, 17h. 16m. 39s. ; 
iS, 17h. 16m. 488. ; $(SoS), 17h. 18m. lls. ; eG, 17h. 
28-2:51.; 14G2, 19h. 22m.; max. A, 2,000 y; 
and at Stuttgart: iP, 17h. 10m. 12:0. compression ; 
f$, 17h. 10m. 14-68. compression; 1$!, 17h. 10m. 
21-0e. compression; 4!(PoP), 17h. 10m. 34-06. 
dilatation ; «PP, 17h. 18m. 208. ; «S, 17h. 20m. 10a. ; 
eG, 17h. $1m. (T = 80 860.1) ; MQ, 17h. 40m. ; MR, 
lh. 41-42m. (Z — 5,400 u); MR, 17h. 50m. 


The Night Sky In December 


Furr moon occurs on Dec. ld. 12h. 4lm., v.T., 
and new moon on Deo. 17d. 02h. 02m. The following 
conjunctions with the moon take place: Deo. 12d. 
, 20h., Saturn 8° N.; Deo. 15d. 14h., Mercury 7° N.; 

Deo. 20d. 08h., Venus 2? 8.; Deo. 21d. 02h., Mars 
2? S.; Deo. 20d. 20h., Jupiter 7? 8. Mercury is too 
close to the sun at the begmning of December for 
favourable observation, but at the middle and end 
of the month ita times of rising are 6h. 05m. and 
6h. 50m., respectively, and it can be seen for a short 
time before sunrise; owing to ita large southern 
declination, it will not rise far above the horizon. 
Venus is an evening star, setting at 18h. 25m., 19h. 
OSm. and 19h. 50m. on December 1l, 15 and 31, 

tively. The visible portion of the ilummated 
disk vari varies from 0-75 to 0-05, &nd the stellar mag- 
nitude averages — 3.7. Mars, an evening star, sets 
at about 20h. 20m. throughout the month, stellar 
magnitude about 1:1. It is easily recognized during 
the middle of December close to y and 3 Capricorni. 
Jupiter is visible throughout the night, settang in the 
morning hours at 6h. 16m., 4h. 16m. and 8h. 10m, 
on December 1, 15 and 31 respectively, stellar mag- 
nitude about — 2:3. Saturn, & morning star, rises 


NATURE 


November 29, 1952 vor. 170 
at 3h. 25m., 2h. 40m. and 1h. 40m. at the 

middle and end of the month, neice stellar 
magnitude 0-9, and is visible for some hours before 
sunrise in the constellation of Virgo. Ooccultations of 
stars brighter than magnitude 6 are aa follows, 
observations ing made at Greenwich: Deo. 4d. 
Ih. 55m., 37 Qemi. (E) ; Deo. 6d. 5h. 11:7m., § Canc. 
(D); Deo. 6d. 6h. ]5:9m., 3 Cano. (R); Dec. 28d. 
Ih. 24:8m., 16 Taur. (D); Dec. 28d. lh. 31-4m., 
q Taur. (D); Deo. 28d. Ih. 50- 7m., 20 Taur. (D); 
Deo. 28d. th. 68-7m., 21 Taur. (D). R and D refer to 
reappearance and diaappearance, respectively. Winter 
solstice takea place on Deo. 21d. 22h. Observation 
of the Geminid meteors during the first week in 
December will be difficult owing to moonlight. 


Announcements 


Tum conference this year of the Universities of 
Great Britain and Northern Ireland, convened by 
the Committee of Vice-Chancellors and Principals, 
will be held in the Senate House of the University of 
London during December 12-13. There will be three 
sessions on the following subjects: halls of reaidance 
and student amenities; success and failure at the 
university ; and vacation employment. The Oon- 
ference is only open to delegations appointed by the 
universities and to specially invited guests. Further 
details can be obtained from the secretary of the 
Committee, J. F. Foster, at 5 Gordon Square, London, 
W.C.1. 


ON the occasion of the twenty-second annual 
meeting of the Printmg, Packaging and 
ied Trades Research Association, an exhibition of 
the Association’s work will be held at the Connaught 
Rooms, Great Queen Street, London, W.C.2, on 
December 4. The displays will illustrate the work 
carried out m the Association’s laboratories on the 
chemistry and physics of printing inks, papers, the 
testing of packages and containers, bookbinding, and 
the protection of against insect attack. 
New apparatus and new wash-up solvents will be 
shown, and the manner in which the Association 
endeavours to place ita findings before its members 
will be illustrated. Further details can be obtained 
from the Association at Patra House, Randalls Road, 
Leatherhead, Surrey. 


Tua National Science Foundation and the Univer- 
sity of Rochester are sponsoring & oonforenoe on high- 
energy nuclear physics to be hald in Rochester, N.Y., 
during Decembar- 18-20. The conference will bo 
financed by a 2,000-dollar grant from the Foundation 
and contributions from several industrial firms 
in Rochester. The conference will bring to 
about seventy nuclear physicists from the United 
States, Canada and Mexico to discuss recent research 
findings on high-energy particles and to plan future 
studies in this fleld. Further information can be 
obtained from the National Science Foundation, 
2144 California Street, N.W., Wi n 25, D.C., 


or from the Department of Physics, University, 
Rochester, N.Y. 


Ix the April ond May issues of L'Astronomte there 
Poe moe oe icri iue E den 
toum on February 25, with a number of paige 
taken by J. Leolero and E. Geneslay. Ay im 
ur is by several authors, and the Nu by 

Azambuja, of the Paris-Meudon Observatory. 
ates i dotnid descriptions will prove very helpful 
to everyone interested in solar eclipses. 


no. saas November 29, 1952 


NATURE 


916 


WOOL INDUSTRIES RESEARCH ASSOCIATION 


EXTENSION TO 


ST-WAR extensions of the laboratories at 

Torridon, Leeds, of the Wool Industries Research 
Association were opened on October 17 by Viscount 
Swinton, Chancellor of the Duchy of Lancaster and 
Minister of Materials. The nucleus of the Research 
Association was formed in 1915 when a ‘West Riding 
Research Committee’ of interested industrialists, 
under the guidance of the late Sir Michael Sadler, 
vice-chancellor of the University of Leeds, initiated 
co-operative research which was financed by the 
local industry. This Committee was able to take 
full advantage of the Research Association schame 
which was put forward by the Department of Scientific 
and Industriel Research in 1918. Indeed, the Wool 
Industries Research Association was the second to 
be formed under the sgis of the Department. The 
work of the Research Association was originally 
undertaken at the University of Leeds; but the 
need for separate laboratories soan became apparent, 
and in 1920 Torridon, & large residence standing in 
abous four acres of ground, was and this 
provided reasonable acoommodation for a limited 
number of laboratories and offices. In 1925 a shed 
was erected for woollen plant and later another was 
added for worsted plant, and in 1928 the adjoining 
estate of Longfleld was with a capitel 
grant from the Empire ‘keting Board. A new 
block was built for wet proceasing in 1989, and looms 


The 
laboratory accommodation together with more 
, extensive facilities for pilot-scale dyeing. This and 
three large new blocks have now been oompleted. 
The first contains pure and applied physics labor- 


LABORATORIES 


atories, including two large physical-testing labor- 
atories where the atmosphere is controlled to 65 per 
cent relative humidity and 68° F. (20° O.), a drawing 
office and machine shop. asa qb cicero 
sensitive to atmosphere changes, the whole of the 
block, other shan the testing laboratoris; id supplied 
with air maintained at 60 per cent ative 
humidity and 65° F., exoept when these conditions 
require the use of refrigeration. The second 
block to be finished houses woollen-carding and 
-spinning machinery, with & rew-wool 
scourmg plant in the basement. This block is aleo 
fitted with humidifying plant. The third blook is for 
research on weaving and is equipped with & full range 
Ad deus Bar npr mand a a and 
ith laboratory facilities. One room is humidified so 
that weaving can be done under & range of atmo- 
spherio bonditicris, The new buildings provide 
roughly sixty thousand square feet of floor area and 
with their equipment have oost about £250,000. 
Research in the past has tended to be fundamental 
rather than applied, due largely to the big floor areas 
needed to house processing equipment. The new 
buildings were designed pri ily to overcome this 
difficulty, and it should now be possible to undertake 
much more extensive research in flelds that lead 
directly to increased industrial efficiency. As Lord 
Swinton said in his opening speech: ‘Research is 
the eyes of industry, and corporate research, industry 
combining for research, is the best of all; here in 
the Wool Industries Research Association you are, I 
think, a model because it is in very truth & partner- 
ip en ise of & multitude of firms large and 
gmall. those combined operations in the common 
interest have proved in this industry, as indeed in 





New physics blook at the Wool Industries Hesearoh Association 
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others, to be no bar to individual initiative and 
competition.’’ The new buildings are visible evidence 
of confidence in the success of corporate research 
because co-operation from all member firms will be 
essential if these facilities are to play their full pert 
in promoting progreas within the industry. 

Wool is & moet versatile fibre ; there are in reality 
four wool industries—woollen, worsted, pressed felt 
and mechanical cloth, and the shoddy industry. The 
facilities now available provide for research ranging 
from the biology of wool growth to the finishing of 
fabrioa, and although it is impossible to have even 
one example of every type of machine used in each 
of these seperate industries, the methods and pro- 
ceases that are common to most of them oan be fully 


investigated. 

Perhaps the CEP E has been on the 
weaving side. Hi , facilities for work in this 
field have been negligible ; but it is now possible to 
follow every process in preparing yarns for the loom 
and in weaving them on any of & representative range 
of looms. This is almost a virgin fleld for research 
so far as wool is concerned, and one that is likely to 
lead to fruitful results because much of the appearance 
of & finished wool fabric depends on the care with 
which the yarn is handled and wound between spin- 
ning and weaving. 

Another aspect of the Association’s work which 
has been increased and will benefit further from the 
extensions is operational research. The Association has 
undertaken this work in & gmall way for very many 
years, and as far back as 1947 it published to members 
a booklet on quality control ın worsted spinning. 
The surveys now being made in mulls, together 
appropriate laboratory and pilot-plant work, provide 
information to members on the limita that can and 
should be worked to if optimum productivity and 
high-quality output are to be maintained with a 
proper economy in the use of consumable materials. 
The succeas of this work is shown by the increase in 
use of testing facilities in mills. It is worth noting 
that members installing these facilities often remark 
that only within recent years have test methods 
become available which are suitable for use ın mills ; 
and most of the examples they quote are the direct 
result of the Association’s work. 

The fundamental work of the Association, which 
has been so strikingly successful in the , 18 oon- 
tinuing. Paper partition chromatography’ was in- 
vented and developed in the Association's laboratories 
to determine the amuno-acid composition of wool 
hydrolysates, work for which Dr. A. J. P. Martin and 
Dr. R. L. M. Synge have been awarded the Nobel 
Prize for 1952 (see Nature, November 15, p. 826). 
Jt continues to be used in ihe laboratories and 
has been improved in & number of respects, par- 
tioularly wrth regard to the use of radioactive 
tracers to give a quantitative rather than & qual- 
itative reult®. Radioactive tracers are also in 
use to follow the diffusion of ions in keratin mem- 
branes, work which aims at elucidating the mechaniam 
of dyeing. It has already yielded the result tHat 
hydrogen ions diffuse more slowly than those of 
bromine at low concentrations of hydrogen bromide’. 
This result is consistent with measured membrane 
potentials which previously seamed to be anomalous, 
and it oan be quite simply explained on the theories 
of multimolecular adsorption and diffusion which 
have been developed for polymers at Torridon‘. The 
earlier work of the Association on the importance of 
moisture absorption for clothing comfort and on 
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the propagation of temperature and humidity changes 
through masses of textile materials’ 1s now univers- 
ally accepted and used throughout the world, as are 
the theory of water repellency of porous structures’ 
and the theory of the effect of salts on ionio detergents’. 

A subject more recantly studied, which has both 
practical and theoretical importance, is the dis- 
sipation of static electricity on fibres or polymer 
sheets. A solution has been found for the distribution 
of charge and the distribution of electric field in such 
systems, and the distribution of the fleld shows that 
conductivity in & liquid coating is much more effective 
in dissipating static charges than is conduotivity of 
the fibre or sheet. Another subject of academic and’ 
practical interest is the friction between fibres or 
polymeric surfaces. Recent work has shown that, in 
contrast to the behaviour of metals, elastic rather 
than plastic deformation determines the frictional 
force ; recognition of this difference between the two 
processes has explained many apparently anomalous 
features in the behaviour of polymeric materials 
during rubbing*. Thus, although the Association has 
planned for a large extension of work in the applied 
flald, it has not lost sight of the need for fundamental 
research which so often inspires new ways of loo 
at practical problems, leading to their su 
solution. 

Finally, ıt might be mentioned that the Associa- 
tion's shrink-remsting process haa been used by the 
Ministry of Supply since 1940 for Service socks and 
underwear. The Association has received £25,000 in 
royalties, and the increased life of the garments so 
treated uud bos a saving to the Ministry of at 
least £5 on, which is several times the total 
expenditure of the Association since it was formed 
in 1918. 
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BRITISH STANDARD OF 
RADIOACTIVE IODINE (?!I) 


N the autumn of 1048, at the requost of the 

Medical Research Council, provisional British 
standards of certain therapeutically rmportant redio- 
active isotopes were set up. The Atomic Energy 
Research Establishment! undertook the maintenance 
of standards of cobelt-00. sodium-24, and phos- 
phorus-32; the maintenance of the 10dine-131 
standard was undertaken by the Radiotherapeutic 
Research Unit of the Medical Research Council at 
Hammersmith’. It was intended that these standards 
should serve for one year; their use has, in fact, 
continued until the present time. 

Following an agreement between various inter- 
ested bodies in 1950 that the National Physical 
Laboratory should be formally responsible for 
standards of this kind in Great Britain, workers from 
the Radiotherapeutic Research Unit, the Atomio 
Energy Research Establishment, the Royal Cancer 
Hospital and the National Physical Laboratory have 
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met regularly to discuss standardization and to 
compare measurements on & number of isotopes. As 
a result of the improvements in standardizing tech- 
niques and of the more precise mformation now 
available about the 10dine-131 disintegration scheme, 
it has been agreed that a revision of the 1948 standard 
for the substance is necessary. 

In general, an isotope emitting B- and y-rays may 
be standardized by. counting methods which measure 
almost directly the number of nuclei disintegrating 
per second, that is, the number of curies present. 
An alternative method is the measurement of the 
y-ray ionization in air under oondrtions which permit 
the result to be expressed in rontgens per hour at 
l om. from & sample of radioactive material; which 
result can be converted to ouri per gram of the 
sample by means of & factor (r.fhr. at 1 cm. from 
1 mC.) deduced from a knowledge of the disintegra- 
tion scheme, of the y-ray absorption coefficients in 
air, and of the energy required to produce an ion 
pair in ear. The 1948 standard of iodine.131 was 
based on this latter procedure, which gave & oon- 
version factor of 2-64 r./hr. at 1 am. from 1 mC. of 
the isotope. Using subsequent information? about 
the disintegration scheme, and assuming that the 
energy to produce an ion pair in air is 
32-5 eV., the factor is deduced to be between 2:27 
and 2.29 r./hr. These, and all other values of this 
factor quoted, exclude the small contribution due to 
X-rays arising from internal conversion and to 
bremsstrahlung which is of the order of 1 per cent of 
the total. (Experimentally, virtually complete 
elimination of the X-rays and bremsstrahlung can be 
achieved by absorption in 0-5 gm./cm.* of copper.) 

Recently, samples of iodine-131 have been dıs- 
tributed among the above-mentioned laboratories for 
probum, Na counter methods, which include the 
defined solid-angle method using  end-window 
B-counters, the 4x solid-angle Geiger-Muller counter, 
the 4x liquid scintillation counter and the B-y 
coincidence method. The results by different labor- 
atories, different counter techniques and different 
equipment varied by + 5 per cent. The samples 
were also measured by three of the laboratories using 
the y-ray ionization method. For this purpose, 
graphite chambers were used which were calibrated 
with y-r&yB from standard radium sources, for which 
it was assumed that the dosage-rate at 1 am. from 
1 mgm. radium acreened by 0:5 mm. platinum was 
8-3 r./hr. The resulta obtained by the three labor- 
atories varied over a range of + 2:5 per oent. The 
measurement by the ionization method and by the 
counter methods were consistent with & value 
2-25 r./hr. at 1 om. from 1 mC. of iodine-181. 
Accordingly, it ia now proposed that a figure of 
2-25 r./hr. for the doeage-rate at 1 om. from 1 mO. 
of iodine-181 (excluding the contribution due to 
X-rays and bremsstrahlung) should be adopted as the 
new standard. This differs from the previous standard 
in that a quantity of iodine-131 hitherto estimated 
as 1 mC. will now be 1:18 mO. The maintenance- of 
the standard will be undertaken by the National 
Physical Laboratory ; measurements will be made in 
terms of y-ray ionization in graphite chambers, 
calibrated against a standard radium source (and 
using the conversion factor of 8-3 r./hr. already 
quoted), because of the greater convenience of this 
type of measurement ca with the direct 
counting methods. It is believed that values based 
on the new standard will not differ by more than 

- + 5 per oent from the true values. 


N 
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A more detailed account is being prepared of the 
interoomparisons on which this new figure is based. 

The meen energy emitted by iodine-131 in the 
form of B-reys and internal conversion electrons has 
been re-determined by the Radiotherapeutie Research 
Unit, using the lined-chamber method*. The value 
based on tho new standard is 0-107 MeV. Taking into ' 
account all sources of error, this value is regardod as 
correct within 5 per oent. 

E. C. BULLARD 


(Director). 
National Physical Laboratory, 
Teddington, Middlesex. 
1 Putman, J. L., Bri, J. Radiol, 23, 46 (1060). 
! Gray, L H., Bnet. J. Radiol, 82, 077 (1919) 
? Ca , P. B. Ph] Mag. 43, 221, 648 (1052) Ketele, B. Hw 
ca, H., Droal A B., and Dandi, R A, Rev, 84, 585 
19051). Verster, N. F. ugh, C. J., van Lieahout, B , and er, 
J., Physica, 17, 637 (1051). Bell, R. E, and Graham, R 1, 
Phys. Rev, 86, 212 (1062). 


Fornowisa the review described above of the 
British standard of activity for the radioisotope 
i0dine-131, the new standard will be used for dis- 
pensing this subetanoe supplied by the Atomic 
Energy Research Establishment, Harwell, as from 
January 1, 1953. The provisional Medical Resoarch 
Council standard, set up by Gray, which has been 
used for the assay of all consignments supplied by 
the Establishment from the beginning of 1949 until 
the present time, will be used for supplies dispensed 
up to midnight on December 31, 1952. 

It should be noted that, whereas 1 mC. of iodine- 
131 measured by the provisional standard (1949) 
emits gamma-radiation at the rate of 2-54 r.[hr. at. 
l am., 1 mO. of iodine-131 by the new standard gives 
2-25 r.[hr. at 1 om. A faotor of 1-13 therefore exista 
between the two standards, and the new standard 
millicurie will contain leas activity than the old one. 

No official intercomparison of standards for 
iodine-131 has yet been made between Great Britain 
and other countries. However, a-series of unofficial 
measurements, relating standards from Chalk River, 
Canada, National Bureau of Standards, U.S.A., and 
Oak Ridge, U.S.A., indicate that the new British 
standard 18 in agreement with these, at least within 
experimental error. __ 

Henry SELIGMAN 
JomwN L. PUTMAN 
Isotope Division, 
Atomio Energy Research Establighment, 
Harwell, 
Didcot, Berks, 


STRUCTURAL FEATURES OF 
ANTITUMORIGENIC CORTICOIDS 


By Das ELVIRA MARDCNES, R. IGLESIAS, 
F. FUENZALIDA, S. BRUZZONE and Pror. 
A. LIPSCHUTZ 
Department of Experimenta! Med'cine, National Health 
Service of Chile, Santiago 

HE antribromatogenic action of steroids is not 
related to any other known physiological action 
of the latter; it 1s an independent faculty’. ‘Thus 
it seems likely that ‘screening’ of antitumorigenio 
steroids may be based, tentatively, on the assumption 
that the antitumomgenic potency is concomitant 
with oertam structural features of these compounds. 
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Progress has recently been achieved on these lines 
in oug work on the antiflbromatogenic potenoy of 
various cortiooids in castrated female guinea pigs 
Menit. eias a period of three months, cestradiol 
as &baor from a suboutanooualy implanted tablet. 

Control with astradiol alons. Of 
twenty-three animals with an absorption of 16- 
70 gm. of œœtradiol a day, nineteen had abdominal 
fibroids (fibrous tumoral effect — 3-9). (This oon- 
trol series is not identical with that of our earlier 

paper’. Any series in which the antifibromatogenic 
potency of steroids w tested is always accompanied 
by & new control series.) 

(acet.; m.p. 159). Deoxy- 
corticosterone has long been known as one of the 
most potent antiflbromatogenic asteroids, being 
inferior only to progesterone*‘. In & new series of 
experiments, prevention of abdominal fibroids was 
again obtamed in all the eight animals in which 
1356-200 pgm. of deoxyoortioosterone acetate per day 
was absorbed from one tablet (2:0 + 0-1 pgm. per 
l sq. mm.) subcutaneously implanted. Only fibrous 
strands and some tiny nodules on the spleen were 
present (flb. tum. effect = 1-4). In a group of four 
animals with an absorption of 97-118 ugm. of 
deoxycorticosterone acetate Mud from half & 
tablet, the average fibrous was still conmder- 
ably diminished {= 2-5). E 

17-Hydrozy (Reichstein’a com- 
pound S acetate; m.p. 233)’. This substance differs 
from deoxycorticosterone solely by OH -—- Cj. Ina 
group of ten anmala, absorption from one to three 
tablets was as much as 150-750 ugm. per day 
(2-9 + 0-14 pgm. per 1 eq. mm.). All animals had 
abdominal fibroids (fib. tum. effect = 5 8). 

One may infer from these resulta that the anti- 
fibromatogenio potency of deoxyoortieosterone is 
considerably diminished by the substitution OH——C,y. 


Deh toosterons (K.endall’s compound A, acet. ; 
m.p. 176°). This differs from deoxyoorticosterone 
solely by O =0,,. In earlier experimenta of shorter 


duration (two months only), it was found to be anti- 
fibromatogenic, though probably legs than deoxy- 
corticosterone’. In a new series of nineteen animals, 
this was corroborated, though the differenoe between 
deoxyoorticoeterone and compound A was found to 
be more considerable than m former experiments. 
Fibromatogenesis was greatly diminished (fib. tum. 
effect — 1:7) by about 356-417 pgm. of A acetate 
per day absorbed from half a tablet (7-2 + 0:4 ugm. 
per 1 sq. mm.; this rapid absorption makes it 
necessary to implant & new tablet six weeks later); 
but there were fibroids with a dose of 90-110 pgm. 
of A acetate per day (fib. tum. effect = £:9; 1-8 
tablets containmg but 40 per cent of A acetate and 
60 per cent of cholesterol, permitting non-selective 
absorption™ ; figures not exact on account of the 
breaking up of the tablets). 
The above results show that the antifibromatoganic 
tency decreases due to O =C, though m & much 
ronounoed degree than with OH —— C';,. Cortisone 
is of conmderable interest here, because it differs fram 
deoxycorticosterone by both these substitutions. 
Ooriisone, or 17-hydroxy-dehydrooorticoaterone (Æ 
acetate; m.p. 237°). In former experiments, a&b- 
dominal fibroids were not prevented with 138 pgm. 
of E acetate per day absorbed from subcutaneously 
implanted tableta’®!*, In a new group of three 
animals, there was agam no prevention with 125- 
225 ugn. of E acetate per day (fib. tum. effect == 
3.9; 6 8 tablota containing 40 per cent of cortisone 
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and 60 per cent of cholesterol; absorption figures 
not exact). In a group of ten animals, as much as 
457-1,050 ugm. per day were absorbed from 1-2 
tablets (6-5 + 0-14 pgm. per 1 sq. mm.; & new 
moplantation was made six weeks later) Some 
prevention took place (fib. tum. effect — 2-3); but 
there were fibroids even with as much aa 1,000 ugm. 
per day (2 tablets). 

The difference between the antifilbromatogenio 
potency of cortisone and deoxyoortioosterone is very 
striking. But cortisone is also much leas active than 
compound A. These findings are in full agreement 
with the statement that antiflbromatogenio potency 
is diminished by OH ——C,,. However, contrary to 
expectation, cortisone was seamingly somewhat more 
potent than compound S, with which it shares 
OH--0O,. That is to say, O=C,,, which by itself 
certainly diminishes the antiflbromatogenic potency 
(A is ie potent than deoxycorticosterone), appeared 
to counteract, or to reduce, the negative influence of 
OH--0, when simultaneously present with the 
latter. In view of very considerable variations as to 
the fibrous tumoral effect in & group of animals, it 
would seem wise not to attribute too much importance 
to the difference between compound S and cortisone. 
However, the unexpected phenomenon of reduced 
negative effect was shown in an even more striking 
way when compound S (17-hydroxy-deoxycortico- 
sterone) was compared to compound F (17-hydroxy- 
corticosterone). 

17-H ydrozy-ooriicosterone (compound F, acetate ; 
m.p. 218°). In two animals, 160-235 pgm. of F 
acetate per day were absorbed from one tablet (a 
new implantation six weeks later); in three animals 
467-518 pgm. per day were absorbed from two 
tabletas (2-6 + 0-4 ugm. per 1 aq. mm.). There were 
no fibroids, only fibrous strands and small nodules 
being present (fib. tum. effect = 1:2). On the con- 
trary, in five animals with 67-95 ugm. per day 
absorbed from ten tablets containing 40 per cent of 
F acetate and 60 per cant choleaterol, there was no 
prevention of flbroids (fib. tum. effect = 3-6). 

It would thus seem that, thanks to OH—Ci, 
compound F diverges as to antifibromatogenio 
potency from compound S and approaches deoxy- 
corticosterone. 

Suppression of the negative influence of & sub- 
stitution by another one can be paralleled by older 
observations of ours. Whereas progesterone is the 
sae potent antifibromatogen, pregnanedione and 

BUD Preenanedicue: in which A‘ is lacking, are not 
bromatogenio’. On the other hand, dihydro- 
fast ouverte and methyl-dihydrotestosterone are as 
potent as testosterone and methyl-testosterone, or 
are more potent than theee!3, (One may speculate 
that the interference of A‘ is no longer neces- 
sary when the side-chain of two carbons in C4, is 
eliminated or reduced to CH,. (The OH in Cy, in 
these antifibromatogenic androgens is in the beta 
position ; on the contrary, the isomer of testosterone 
with OH. —— C, (formerly called cistestosterone) is not 
antiflbromatogenio!*. This is in full agreament with 
the above findings with compound S.) 

Our finding of a difference in antiflbromatogenic 
potency between compounds # and F can be com- 
pared also to the statement that the latter is thirty 
times more active than compound JE in inhibiting 
the growth of the chicken embryo and a hundred 
times more active than compound E in inhibiting 
the growth of the newly hatched chick”. The fact 
that such considerable functional differences exist 
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yetween these compounds is of great interest by 
teelf; the recent suggestion that the steroidal output 
X the adrenal cortex consists predominantly of 
xmpounds F and B (corticosterone) also should be 
nentioned here. We are fully aware of variations 
X the fibrous tumoral effect one meeta with in 
imlar experiments even when prolonged for a 
yeriod of three months, and which may lead to 
xontradicto resulta. Comparative work with 
xmpounds 5 and F is continuing in this De b. 

The accompanying diagram summarizes experi- 


nents discussed above and also additional experi- 
nents with Reichstein's compound S and Kendall's 
xompound F. Whereas the negative influence of 
JH--O,;,; (compound S) has been fully confirmed, 
ihe ‘protective’ action of OH — C,, against OH.- — O,, 
compound F) remains so far doubtful. 














fibrous strands Leng +, Animals with not more than 
E Ptr tome, : thon estradiol 
per day (-gm.); ordinates: absorption per 
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PASSAGE OF THE SPERM AND 
THE PENETRATION OF THE 
EGG IN MAMMALS 


By C. R. AUSTIN and A. W. H. BRADEN 
Division of Anima) Hea'th and Product'on, C.S.I.R.O., 


McMaster Animal Health Labora‘ory, Parramatta Road, 
Glebe, N.S.W. 


HE wealth of detail in a recent comprehensive 

review of this subject! bears witness to the large 
volume of information which is available on fertiliza- 
tion and associated phenomena in mammals. Although 
much of the information is rather disconnected in 
form, some underlying principles are becoming more 
clearly defined. In particular, it seems possible now 
to derive a logical concept of those processes which 
lead up to the fertilization of the mammalian egg, 
and it is with this object in mind that the present 
communication has been prepared. The specific 
aspects to be considered include the time relations 
of œstrus, ovulation and coitus, the distribution and 
rate of travel of sperms in the female genital tract, 
and the mechanism of sperm penetration into the egg. 


Number of Sperms In the Female Tract 


The number of sperms in a single ejaculate varies 
with the species of mammal but generally is of the 
order of 100 million-1,000 million. The semen may 
be ejaculated into the uterus, as in the rat, mare and 
sow, or into the vagina, as in the rabbit, ewe, cow 
and bitch. 


920 


In striking contrast, the number found in the 
Fallopian tube, and particularly the ampulla, which 
is the usual site of fertilization, is relatively very 


amall. Mean.figures for sperm counta, mostly at the. 


time of ovulation, are available for several species : 
from 5-48 in the ampulla of the rat**; 2,000 and 
3,000 in the whole tube of the rabbit®* ; 5,800 in the 
whole tube of the ewe*; and in the ferret about 900 
‘im the ovarian capsule, which is the probable site of 
fertilization in this animal’. 

The wide difference which existe between the 
number of sperms present in the uterus or vagina on 
one hand and the Fallopian tube on the other, can 
be imputed to the properties of the female tract and 
particularly to the utero-tubal junction. The influence 
of the utero-tubal junction on the distribution of 
sperms in the genital tract of the rat is clearly shown 
by the reeulta obtained by Blandau and Odor‘. The 
mean number of sperms found in both uteri soon 
after mating was 68 million, whereas the mean 
number in the tubes soon after ovulation was 882. 

Similarly in the rabbit, Braden (unpublished data) 
has found that the ratios of the numbers of 
in the vagina, uteri and tubes of twelve mated rabbita 
about the tmo of ovulation was 350: 450 : 1. 

A remarkable degree of selectivity has been 
demonstrated for the utero-tubal junction of the rat’. 
When rat sperms were mixed with those of the bull, 
Ly ae ce ee ee 
into the Fallopian tube was almost completely 
restricted to the rat sperms. 

Time Relations of Sperm Travel 


The interval between coitus and the arrival of the 
first few sperms at the site of fertilization is difficult 
to establish with certainty, and authorities vary 
widely in their estimates. The indications are that 
in many species this interval is remarkably short : 
times in the neighbourhood of 15 min. or less have 
been reported for the mouse’, rat’, bitch", ewe" and 
cow’. The brevity of the interval suggesta that, at 
least in, these species, the passage of the sperm is 
effected mainly by the movementa of the genital 
tract, and that the motility of the sperm is of 
secondary importance. 

The interval between coitus and ovulation also 
varies with species. A few animals, such as the rabbit, 
ferret and oat, exhibit the phenomenon of copulatory 
ovulation ; the shedding of the ig controlled by 
& neuro-hormonal mechanism for which the stimulus 
is the act of coitus. In most species, however, 
ovulation oocurs independently of mating, though 
the period of sexual reoeptivity begins some hours 
before ovulation. In either circumstance, and where 
full o ty exists, there will be an 
dead rdi coitus and aaa n a be 
as short as 10 hr. (rat and rabbit) or as long aa 30 hr. 
(cow,and ferret) or several days (mare). Owing to 
the rap.dity of sperm travel, sperma may be present 
at the site of fertilization for the greater of 
theee periods before the eggs become available for 

' penetration. 

It may happen that, through mischanoe or experi- 
mental intervention, the opportunity for mating 1s 
lacking for the early part, or for moet, of the period 
of receptivity. In these circumstances the females of 
many species will permit coitus shortly before or even 
& little after ovulation. It has been observed, how- 
ever, in the rabbit“, oow?*, ewe” and sow! that such 
delayed mating or late artificial insemination resulta 
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in @ reduoed incidence of pregnancy and number o 
young. The effect becomes the more evident th 
longer the delay; but is noticeable well before th 
end of the fertile life of the egg. 


Penetration of the Egg 


The mammalian egg consists of a vitellus enclose 
by a thiok transparent membrane, the rona pellucida 
In the ovary the mature is surrounded by a maa 
of follicle celle, in which two layers are distinguished 
an inner layer of densely packed, radially arrange 
cells, the corona radiata, and an outer layer o 
sparsely distributed cells, the cumulus oophorus. Thi 
cella of the cumulus are embedded in a hyaluroni 
acid gel which also fills the spaces between the cell 
of the corona. For & period after ovulation the egy 
continues to be surrounded by a variable proportioi 
of the follicle cell masa; the amount is large in thi 
rodents and rabbit, moderate in the bitch and cat 
and small in the ewe, cow and mare. 

To enter the egg, the must traverse thi 
cumulus, corona, zona, and the surface of the vitellus 
It appears to be well established now that the spern 
penetrates the gel matrix of the first two layers wit! 
tho aid of the enzyme, hyaluronidase, which i 
carries!*-**. The sperm is known to pass through th: 
apparently intact cumulus in the mouse, rat anc 
rabbit, so that actual denudation of is not : 
neoessary liminary to penetratioht*!3in, De 
nudation does oocur, but not until later stages o: 
fertilization’. Passage through the zona may also bi 

"effected by an enzyme, possibly associated with t 
structure on the leading surface of the sperm hegd P: M 
A small alit in the zona of the rat marks the poim 
at which a sperm has entered". The penetration o: 
the vitelline surface, on the other hand, seems rathei 
to be a function of the vitellus which, observed tr 
vitro, appears to absorb the sperm", 

It has long been known that in most invertebrate: 
and lower vertebrates only one sperm normally enten 
the vitellus and takes part in the process of fertuliza 
tion. In these species, the entry of more than ont 
sperm into the vitellus, ‘polyspermy’, has been founc 
to result in early degeneration of the egg. Polyspermy 
is rare in the mammalian egg, though no detailec 
study of the incidence or ultimate resulta of this stats 
appears to have been made. In a recent investigatior 
on the cytology of fertilization’, only four poly 
gpermio rat eggs were seen among & large series. Thi 
bar to polyspermy in mammals is thought to involv 
a change in the surface of the vitellus. It is certaiz 
that the zona offers no protection against polyspermy 
for supernumerary sperms are common in the thick. 
ness of the zona or in the perivitelline space. Hensen’ 
reported the presence of about fifty supernumerary 
sperms in the rabbit egg, and numbers of the ordei 
of 20-30 have been noted recently in a more detailec 
study*. In the rat, it has been found that 23 per oeni 
of eggs contain from 1 to 5 supernumerary sperms™ 
The smaller number seen in rat eggs i8 consisteni 
with the.emaller number of sperms in the Fallopiar 
tubes of this species. 

There is no unéquivocal evidence of chemotaxis 
between egg and sperm in animalsa™*". The chances 
of penetration may, however, be improved by othe 
mechanisms: the radially arranged coronal cells 
would tend to direct the movements of the approach- 
ing sperm towards the egg; the adhorence of the 

head to the surface of the sona, very evident 
with the rabbit egg in vitro, would have a trap-like 
action. 
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Capacltatlon of the Sperm 


Evidence is accumulating that the sperm must 
emain within the female tract for a period before it 
8 capable of penetrating the egg. If sperms are 
ntroduced shortly after ovulation into the periovarian. 
ao of the rat, they are Boon found about the egge in 
he Fallopian tube, but are not seen within any eggs 
mtil four or five hours after their introdustion™. 
limilarly, in rata which are not permitted to mate 
mtil after ovulation, sperms are found at the 
ite of fertilization one hour after mating, but no 
ænetrated eggs are observed until 2-2} hours after 
nating?!. 

Failure of penetration, within several hours 
ollowing the introduction of sperms into the 
Fallopian tube, has also been reported for the 
rabbit". 

The main obstacle to penetration appears to be the 
rona pellucida, and the indications are that the sperm 
nust undergo some form of phymological change or 
‘apacitation before it is able to traverse this mem- 
crane. Capacitation normally requires residance 
within" the female tract; but recent studies with 
‘abbrt eggs suggest that capacitation may ocour in 
"üro if sperms are incubated in the presence of tubal 
vecretions**. 


Conclusions 


The present trend of research on the processes 
eading up to fertilization in mammals permits a 
'uller appreciation of the significance of two phen- 
mena: the distribution of sperms in the female 
raot and the lapse of time between the onset of 
xual receptivity and ovulation. 

The weight of evidence now available indicates 
hat the number of sperms which gather at the site 
of fertilization may be regarded as no more than & 
sornpromise between two simple requirements. On 
ene hand, the larger the number of sperms at the 
ite of fertilization the better will be the chances for 
he meeting of egg and sperm. On the other hand, 
he danger of polyspermy, from which there is 
mperfect direct protection, will be reduced in the 
yresanoe of small numbers of sperms. The problem 
eems to be resolved by the presence under normal 
onditions of a small excess of sperms above the 
ninimum necessary to provide good chances for the 
»enetration of all the eggs. The actual number of 
perms involved will vary in different species, since 
the chances of meeting wil be influenced by the 
‘olumetric capacity of the genital tract and especially 
Ihe site of fertilization. This control of sperm number 
3 held to be an important and overt funotion of the 
amale genital tract, and particularly of the utero- 
vabal junction. 

The passage of the sperm through the cumulus 
ophorus is made possible by an enryme which it 
-rries, and a similar mechanism may enable the 
perm to pam through the zona pellucida. An 
nportant difference, however, exists between these 
wo processes ; for, although the freshly ejaculated 
perm is capable of traversing the cumulus, it 
pperently cannot penetrate the zona until it has 
ndergone some form of physiological change or 
mapacitation. 

Time is required for the passage of the sperm to 
“ne site of fertilization and for the accumulation there 
f adequate numbers to provide good chanoces for 
me meeting of sperm and egg. The lapse of time 
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between the onset of sexual receptivity and ovulation 
appears in many species to be well in excess of thgse 
requirements. The interval, however, is not unduly 
long when it is considered that time is needed also 
for the capacitation of the sperm, which may take 
much longer than the tranart of the sperm, and that 
some latitude is clearly advantageous as the oppor- 
tunity for mating may not exist at the beginning of 
ivity. It seems probable that the low fertility 
which has been observed in some species when 
mating or artificial msemination is performed about 
the time of ovulation may be imputed to a failure of 
completion of the capacitation process before the 
egg nears the end of ita fertile life. [May 13. 
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SITE OF ACTION OF MUTAGENIC 
REAGENTS 


Nitrogen Mustards 


ITROGEN mustards are of interest for the 

treatment of some types of cancer. We have 
endeavoured to find the site of action in the cell of 
one of these compounds (BB diehlorodiethyl methyl 
amine) by transfer of nuclei between treated and 
untreated &mobw. We have used Amaba discoides 
and A. proteus. The figures quoted below are for 
A. proteus. 

Amosbs were given an exposure of fifteen minutes 
to various concentrations of nitrogen mustard. It is 
possible to treat either normal amæœbæ or enucleated 
cytoplasm, but not isolated nuclei, with the drug. 
Transfers of nuclei may then be made between normal 
&mobse and treated amœbæ (or cytoplasm). From 
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examination of such transfers the following oon- 
elugions were derived. 

(1) The L.D.50 for nuclei is 0-00015 per cent 
nitrogen mustard. 

(2) The L.D.50 for cytoplasm is 0:0015 per oent 
nitrogen mustard. 

(8) The cytoplasm is independently damaged, that 
is, by & direct action of the drug. 

(4) The nuclei are probably damaged independently 
of the cytoplasm, that is, by a direct action of the 


(5) If the cytoplasm ig lethally damaged, cell 
division never occurs. 

(6) If the nuclei are lethally darnaged, nuclear 
division usually occurs unlesæ the nuclei are present 
in very badly damaged cytoplasm. Division of the 
nuclei is not necessarily followed by oytoplasmio 
division. If damaged nuclei are in normal cytoplaam, 
cytoplasmic division normally follows nuclear division ; 
but if the cytoplasm is algo damaged the probability 
of cytoplasmic division varies inversely as the 
amount of 

(7) Division of the Ein: is delayed to an in- 
creasing degree with to increasing concen- 
trations of nitrogen mustard. The first division after 
treatment is little delayed unleas lethal damage has 
occurred. The second division is much more sensitive 
than the first, and the delay increases more rapidly 
with increase in concentration. 

(8) Other abnormalities observed included: un- 
equal division; prolonged prophase with death of 
amosbe before completing division ; failure of nuclear 
reconstruction after mitoms ; division into more than 
two cells (up to seven), some of which may be 


anucleate. 
M. J. OBD 
J. F. DANIELLI 
Zoology Dept., 
King's College, 
London, W.O.2. 


- X-Rays 

Iw view of the results recorded in the previous 
communication it was decided to study the site of 
action of X-rays by o similar technique. Most 
experiments were made with & 400-kVp. machine, 
providing a dose-rate of 3,000 r. per minute. Some 
results were obtained using a 10-kV. machine 
a dose-rate of 27,300 r. par minute. Using the tech- 
nique of nuclear transfer, the followmg conclusions 
were reached with Amæba proteus. 

(1) The L.D.60 for nuclei is 120,000 r. 

(2) The L.D.50 for cytoplasm ie 290,000 r. 

(8) The oytoplaam is independently damaged, that 
is, vit a direct action of the radiation. 

) Cytoplasmic damage is of two types : reversible 
damage already maximal ei lem than 100,000 r.; 
and “lethal damage becoming prominent above 
280,000 r. 

(5) The nuolei are probably damaged independently 
of the cytoplasm. 

(6) If the cytoplasm is lethally damaged, cell 
division never occurs. 

(7) If the nuolei are lethally damaged, nuclear 
division seldom occurs. If division of a lethally 
damaged nucleus does occur, it is normally followed 
by cytoplasmic division. 

(8) Division of the cytoplasm is delayed and is 
normally by nuclear division. The delay 
reaches a maximum at 120,000 r. This delay is 
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prominent for the first division, and small for thi 
second division. 

The main differences obeerved between the action 
of X-rays and of nitrogen mustard were : 

(a) The nuclei are ten times more sensitive t 
nitrogen mustard than is cytoplaam, compared witl 
a ratio of 2-5 for X-rays. 

(b) The oe of the dosage-mortality curves bot! 
for nuclei for cytoplasm are steep for X-irradia 
tion and relatively flat’ for nitrogen mustard 
Consequently, a dose of X-rays which is just letha 
for all nuclei will not cause any lethal damage t 
cytoplasms, whereas an to nitroge 
mustard which is just lethal to all nuclei will ke 
cause lethal damage to same plasms. 

(c) Whereas with X-rays lay in division i: 
prominent for the first division and small for th 
second, with nitrogen mustard the delay is small fo: 
the first division and prominent for the second. 

(d) Lethal damage to nuclei by X-rays usually 
prevents nuclear division immediately, whereas witl 
nitrogen mustard nuclear division is usually possible 
after lethal damage. 


E. B. HARRISS 
L. F. LAWERTON 
cs De 
Royal ree Hospital, 

London, 8. A oe 
M. J. ORD 
J. E. DANINLLI 

Zoology Dept., 

EMIT 

on, W.O.2. 


'"AZIDINE' TRANSFORMATIONS 


By F. L SCOTT, A. KOCZARSKI and 
Pror. J. REILLY 
Department of Chemistry, University College, Cork 


HE carbamylazides, aa & group, were classified 
by Bertho! as resistant to the Curtius rearrange- 
ment. However, other work* showed that while 
some members of this group (1, E, or R, = H, R, or 
R, = alkyl/aryl) failed to become rearranged, other: 


(1, E, or R, = C,H,) did go. 
RyRy N—O—N, R,;N—C—N, 
a) (2) 
Hurd? explained this anomaly by ascribing a 


hydroxyurea structure (2, K = OH) to the carbamyl. 
azides which resisted rearrangement. Hurd's formule 
contains the aridine system, a characteristic oi 
which‘ is ready cyclization to substituted tetrazoles 
in the presence of bases. (By analogy with the 
nomenclature change of amide — amidine for” the 
structural change —CONH, — —O(=NH)—NH,, i 
is suggested that, for the structural —OON, > 
—O(=NH)N,, the nomenclature change should bt 
from azide + aridine. This latter term does no! 
Te cig Gees ea ton oe aad 

tion product from carbamylazide 
(2, sc H, K = OH) would be 5-hydroxytetrexol 
(3). Under a wide variety of reaction conditions, anc 
with & large range of basio reagente, we have founc 
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no trace of this cyclized material. Secondly, with 
ethereal diazomethans’, two solids were isolated, 
analyses i that one was a methylated 
carbemy: (probably O-methylated since N- 
methylation with this reagent is rare), the other, of 
whioh only traces were found, & polymethylated urea. 
Because of the structural changes caused by bases, 
alkaline methylation of the óarbamylaxide affords 
different products. 

From these observations, carbamylazide appears 
to display the following tautomeriam : 


NH :Y—0—N Pp NH=0—N, 
H 


This equilibrium is displaced irrevocably to the right 
in the presence of diazomethane. 

As the Curtius reaction is anionotropic’, an inter- 
pretation, different from Hurd’s, for the resistance of 
carbamylazide to such changes may be suggested. 
In general, with this type of transformation, the 
readiness of rearrangement depends upon the electro- 


philic powers of the migrating groups. Anionotro pave 
migration must exceed the velocity of the o 
changes which may occur—and competitive reaction 
may be envisaged, migration. velocity (Me) being 
necessarily ter than cyclization velocity (O+) or 
replacement velocity (Hy)—for reactions of the 
Ourtius type to take place. 

The electrophilic powers of the diphenylimino 
(C.H44N—, phenylamino, C.H,NH— and the amino 
radicals are in ratios to their basicities ; 
thus, while the first readily undergoes anionotropio 
rearrangement (Af, being greater than C, or Ey), the 
others, because of ‘their greater basicities, have 
O,/R, greater than M, and hence fail to undergo the 
intramolecular migration, 

Replacement of the &xide group alone is not 
sufficient proof of the absence of the axidine structure 
(vide infra). However, the observation that -no 
cyclization occurs in the presence of basio reagents 
too weak to cause replacement was taken as an 
indication of the absence of &xidine nature. 

With the azidines the two main courses of reaction 
which may occur in place of the Curtius type are as 
follows : 


Mode I 
ERA 
es 
Is 


| aene r 
RRONH 





RUN 
By 2 . 





E Rd —E,FE,N—0—H, 
NER R 


Guanylamide' with hydrexine hydrate reaots exclu- 
i by mode Y and with substituted hydraxines* 
by mode X, while nitroguanylaside*!* reacts prefer- 
entially by mode X in the presence of ammes—due 
to the.enhanoed aoidio of Ü-nitroamino- 
tetrazoles (4)—but in the presence of hydrazines by 
mode Y. Usually products derived from simultaneous 
reactions by both modes X and Y result. A third 
and rarer course of reaction may oocur!, namely, 
mode Z, BO(—K)N, 9 RO(=K)N< (followed by 
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various modes of decomposition of this free radical, 
for example, attack of the solvent, to give RC( = K)N— 
hydrocarbon); but only when the Curtius, or the 
alternatives X or Y, reactions do not, take place. 


H AR. INOXINBUOA - 
sud as C. 
o» (4) 


(5) (0) 


With coarbamylazide, reaction in the presence of 
bases is exclusively that formulated in mode Y, and 
offers & new route for the preperation of ureas (and 
semicarbazides). From the resulte of Lieber et al., 
the-acid strength of 5-hydroxytetrazole, the possible 
i nap product of carbamylazide by mode X, 

at least be comparable to that of 5-amino- 
tetrazole and henoe should not offer any a priori 
obstacle to the base-produced cyclization. The nature 
of the azide, then, is apparently the sole d 
factor in ita stability towards the Curtius trans- 
formation. 

With amines, reaction is rapid and resulta in high 
yields of the monosubstituted compounds. Towards 
diphenylamine, however, and towards amides and 
imides, the reagent is inert. With hydrazines, 
reaction ig rapid to yield the monosubstituted semi- 
carbazides ; only with hydruxine itself does a disub- 
stituted product, hydrazodicarbonamide (6), result. 
Towards 2,4-dinitropbenylhydrazine the reagent is 
inert. With amino-acids, under a wide variety of 
conditions, no hydantoins or hydantoio acids result, 
exoept in the case of isoleucine. 

The ammonolysis of l-carbamylpyraxoles (0) at 
present under investigation provides another route 
to these substituted ureas. 

With thiocarbemylaride? another mode of reaction 
takes place, desulphurization occurring as a pre~ 
liminary to reaction. The further stepe, in this oase, 
while not cyanamide formation, as earlier workera 
believed, are still under investigation. [May 17. 
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LETTERS TO THE EDITORS 


The Editors do not hold themselves responsible 
for opinions expressed by their correspondents, 
No notice is taken of anonymous communications 


Total Synthesis of Flavin-adenine-dinucleotide 


FLAVIN-ADENINE-DINUOLEOTIDE (FAD) is the co- 
enzyme of & number of flavoprotein enzymes 
functioning as oxidation-reduction catalysts in 
biological systems. Isolated in 1988 by Warburg 
and stian!, it was assigned a probable structure 
(I) on the basis of available degradative evidence, 
although ite preparation m & pure state has prob- 
ably been rarely accomplished amoe its original isola- 
tion. Flavin-adenine-dinucleotide is structurally 
related to several other equally complex coenzymes 
(for example, coenzymes I and II, uridine-diphos- 
phate-glucose and coenzyme A) in that all of them 
appear to be diesters of pyrophosphorie acid, in 
which one ester group embraces Gi haere or 
purine nucleoside residue, and ind the members 
of the group are usually described loosely as nucleotide 
ocanzymes. No chemical synthesis of any of these 
coenzymes has hitherto been achieved, altho both 
flavin-&denine-dinuoleotide and coenzyme-I have 
been prepared by enzymic reactions’. 

Over & period of years an extended series of in- 
vestigations has been undertaken in this laboratory, 
having as its object the clarification of structural 
problems in the general field of nucleotide chemistry 
using the methods of synthetic organic chemistry. 
These researches have led to the structural elucidation 
and total synthesis of the ribonuocleoeides, and the 
development of a range of flexible methods for 
phosphorylation and polyphosphorylation of nuoleo- 
sides’. Following the demonstration of the validity 
of our approach by the synthesis of adenosine tri- 
phosphate (ATP)‘, we have devoted moreasing atten- 
tion to the problem of synthesizing ical 
diesters of pyrophosphoric acid of the nucleotide 
coenzyme type by emi pd and generally 
applicable methods. As one of our initial objectives, 
flavin-adenine-dinucleotide was selected, since not 
only had riboflavin and &denosine been synthesized, 
but also we had devised convenient methods for the 
preparation of riboflavin - 5’ phosphate’ and adeno- 
sine - 5’ phosphate’, both of which could be regarded 
asg possible intermediates. 

Many attempts were made to apply methods 
involving disproportionation of polyphosphates and 
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other mixed anhydrides to this problem (notably by 
Drs. H. S. Forrest and H. 8. Mason 1); but these 
failed, partly owing to the adverse physical properties 
of riboflavin and its derivatives, and partly owing 
to the tendency of the basic catalysta employed to 
disrupt any flavm-adenine-dinuoleotide which might 
have formed. Arising from this work, however, came 
an understanding of the behaviour of mixed anhy- 
dndee of the oxy-acids of phosphorus, and this pro- 
vided & novel method for preparing mixed diesters of 
phosphorous acid which could be applied to the nucleo- 
aides. Using it, we were able Pi synthesize 2 : 8- 
isopropylideneadenosme-5’ benzyl phosphite, and 
from it in turn 2’: 3’-isopropylidencadenosine- 
5’ benzyl chlorophosphonate*’. Condensation of this 
chlorophosphonate with the monosilver salt of ribo- 
flavin-5’ phosphate under carefully controlled con- 
ditions yielded the monobenzyl ester of the 2’: 8’= 
isopropylidene derivative of (I). Debenzylation, 
followed by removal of the isopropylidene remdue 
by treatment with acid under conditions which 
minimized fission of the pyrophosphate linkage, 
furnished P,-riboflavin-5’ P,-adenosine-6’ di-hydro- 
gen pyrophosphate (I), identical with flavin-adenine- 
inuclootide from natural sources in chromato- 
graphic behaviour (two solvent systems), chemical 
roperties and ultra-violet absorption spectrum. 
combined with the flavin-adenine-dinucleotide- 
free apoenzyme of p-amino-acid oxidase, the syn- 
thetic maternal gave s fully active reconstituted 
enzyme!*; in the test solution used the value of 
91 per cent was obtained for content of flavin- 
adenine-dinuclectide as expressed in terms of 
intensity of light absorption at 450 mp1. We are 
indebted to Prof. D. Keilin and Dr. E. F. Hartree 
for carrying out these experiments. 

This synthesis of flavin-adenine-dinucleotide not 
only establishes the correctness of structure (I), but 
it also opens the way to the’ synthesis of several other 
nucleotide coenzymes, and iments in this direc- 
tion are i rogreas. Full of the synthesis 
herb reporte will wil be publiahed elsewhere. 


8. M. H. OnnreSrIR 
Q. W. KuswH&R 
A. R. Topp 
University Chemical Laboratory, 
Cambridge. Nov. 6. 
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Evolution of Animal Fats 


Usmo the theory of evolution as & general 
background, Hilditch and Lovern! have directed 
attention to the gradual simplification in the fatty- 
acid composition of animal fats aa ane proceeds from 
the lower forms of life to those that are more highly 

organized. In particular, they have noted the striking 
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differance between the complexity of the fata of 
aquatic animals, which contain, in addition to Cis 
C, and C,, saturated acids, a wide range of un- 
saturated acids of the Cis Cis, Cio Cao and Cas 
series, as compared with the fata of the more highly 
evolved land mammals, which generally contam 
as major components only three acids, palmitic, 
stearic and oleic. 

From consideration of the resulte? of the Fats 
Research Laboratory, New Zealand, together with 
those of other workers, however, it is suggested that 
the observed increasing simplicity of animal fate, as 
one proceeds from the lower to the more highly 
organized forms of animal life, is largely due to the 
forturtous influence of the diet and only in part to 
the animals themselves. Thus, for example, aquatic 
mammals or birds deposit fata which are of the 
complex aquatic type, whereas land mammals or 
birds, which feed on fate of relatively simpler com- 
position, deposit simpler types of fats’. On the other 
hand, it is now suggested that the major trend of 
evolutionary development on fats is discernible with 
respect to the fat metabolism of animals aa follows : 

(a) In the early stages of evolutionary develop- 
ment of fata in animals, the organism, as exemplified 
by fishes, is able to assimilate the dietary fat and so 
deposit it in ite tissues more or lees in the form 
present in the diet, subject, of course, to minor 
modifications induced by hydrogenation, dehydro- 
genstion and in some instances to lengthening or 
shortening of the carbon chains. At this stage of 
development, the organiam is apparently unable to 
make fat‘ (here termed ‘synthetic’ fat) from the non- 
fatty (protein and carbohydrate) constituents of the 
diet. 

(b) In the next stage, as exemplified by amphibians, 
reptiles and most mammals, there is acquired, in 
addition to the ability to deposit the dietary fat 
mainly in rts original form in the depot fat, an ability 
to make ‘synthetio’ fat. Such ‘synthetic’ fat is more or 
leas of & uniformly simple composition and contauns, as 
ite main componenta, palmitic, steario and oleic acids. 
The final composition of the depot fata of these ani- 
mals will largely depend on the relative proportions 
of the dietary and of the ‘synthetio’ fats. 

(c) In the final stage, the organiam, as exemplified 
by certain ruminants, ly loses the power to 
deposit the fat from the diet, the constituents of 
which are broken down by the bacteria of the rumen 
before assimilation by the animal. The dietary fat 
no longer has any appreciable influence on the oom- 
position of the depot fat, which now consiste ahnost 
entirely of ‘synthetic’ fat, with palmitio, stearic and 
oleic acids as the major constituents. 

From the above conception of the factors which 
determine the fatty-acid composrtion of the depot 
fate of animals, it follows that the: complexity of 
the fats of the leas highly o zed animals, such 
as fishes, is largely due to the -acid composition 
of the diet, as, indeed, is indicated by the fact tha. 
fish, when fed unusual diete, will deposit in their 
depota fata which are different fram the usual equatio 
type. For example, grass-fed carp deposit in their 
fatty depota the diene and triene acids, characteristic 
of the grass lipids, but not characteristic of the fata 
of other aquatic species’. Eels, when fed fats of 
fatty-acid composition different from that originally 
present in their depote, have been shown to modify 
their depot fat to resemble more closely the dietary 
fat‘. Further, it follows that if the dietary fat was 
similar m fatty-acid composition to that of ‘synthetio’ 
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fat, all groups of animals would tend to lay down 
fata of somewhat smilar fatty-acid oompositfon ; 

but if fed a dietary fat of different fatty-acid com- 
position as, for example, linseed oil, then differences 
in fatty-acid composition of the depot fata would be 
observed as follows. Animals whioh had reached 
the first stage of development in regard to fat mota- 
boligm (a) would have fat in their depote of which tho 
fatty-acid composition resembled that of linseed oil. 
Animals 1n the second stage of development (b) would 
lay down fata consisting of & mixture of ‘synthetic’ 
fat and hnseed oil, the proportions of the latter in 
the depot fata depending on the proportions in the 
diet and on the rate of growth (of. Callow’), whereas 
animals in the third stage of development (c) would 
show in their depots no appreciable evidence of lin- 
seed oil, but their fat would consist almost entirely 
of the ‘synthetio’ type. 

From the work of Anderson’, it is apparent that 

bacilli are able to synthesize lipids from non-fatty 
sources. The fatty material in this instance, however, 
is non-glyceridio in nature and, moreover, contains, 
for the most part, branched-chain fatty acids in 
contrast to the straight-chain even-numbered carbon- 
atom acids characteristio of the rest of animal and 
plant life. 
: Consideration of the nature of the bacillary lipids 
in relation to those already described above suggoeta 
that the evolution of fatty substances has com- 
menced and ended with forms that are capable of 
making fats from non-fatty sources but incapable 
of depositing the dietary fat in their depots. The 
complexity of the fatty materials synthesized by 
bacilli from non-fatty sources, however, contrasta 
strikingly with the relative simplicity of the fata 
synthesized in the depota of ruminants. The evolu- 
tion of fata thus appears to illustrate the loes and 
recovery of function, albeit in & somewhat changed 
form, durmg the development of the organism from 
leas-specialized into more-specialzed forms, and the 
discovery of branched-chain fatty acids in fate of 
ruminants’ may be evidence of & vestigial character- 
istic carried during development from 
bacteria to the more specialized forms of life. 


F. B. BRORLAND 
Fata Research Laboratory, 
Department of Scientifico and Industrial Research, 
Wellington, N.Z. 
July 19. 
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Dr. F. B. SuonrAND's letter on this subject may 
serve to direct &ttention to the large number and 
variety of animal fats the component acids of which 
are now known with adequate quantitative accuracy. 
This number is nevertheless still small in comparison 


. with the large number of species of which the fats 


await similar study. 
Dr. Shorland’s conclusions in regard to the pro- 
greasive changes in the capacity of animals to produce 
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comparatively simple ‘synthetic’ fata consisting 
mainly of See ES pabmitio; stearic and oleic acids 
as well aa, or i of, merely assimilating dietary 
fat are constructive and broadly accord with the 
general trend of the facts so far elicited. At the 
same time, a8 one would expect in so complex a 
fleld, many animal fata do not appear at first might 
to fall smoothly into place in his classification. A 
few instances may be mentioned here which suggest 
that Shorland's outline is, as he would do eea 
agree, iri the nature of & preliminary statement which 
will require in due oourse further elaboration or 
modifloation. 

(a) The variation of fatty-acid composition within 
the complex types of marine animal fate is probably 
es great as that which characterizes fats of his 
second and third classes (amphibians, reptiles and 


mammals). This is seen in an extreme degree in the’ 


diverse fata of such species as the balmnic whales, 
the sperm whales and the dolphin and porpoise 
family; but it also obtains to a leeeer extent in 
those of many species of fish. This leads one on one 
hand to feel thst Shorland may attach leas import- 
ance than is to the effect of species and 
too much to the “fortuitous influence of the diet", 
and on the other hand to inquire whether it is 
adequately established that marine animals derive 
all their fat from preformed dietary sources. Pro- 
found modification of dietary fat would appear 
essential to produce, for example, the characteristic 
wax-esters of the Physeterids or the isovaleric 
glycerides of the Delphinidaw. 

(b) Shorland’s intermediate stage (b), at which 
animals may acquire the ability to make ‘synthetic’ 
fat, more or leas of & uniformly simple composition 
with palmitic, stearic and oleic acids as its main 

nente, would seem to include a variety of 
species, but at the same time to exclude others which 
are at an equivalent or parallel stage of development. 
Thus fata of the type indicated, and usually rich in 
stearic acid, are deposited not only by ruminants but 
also by a wide range of other animals, including the 
feline tribe, the kangaroo’, hippopotamus‘ and 
elephant’. In oontrasb, other equally developed 
animals, such as bears’, apes? and human beings’, 
produce fats with much higher proportions of oleic 
(and sometimes hexadecencic) acid than the former 
group, but containing comparetively small amounts 
of steario acid and sometimes leas itio acid than 
the ‘normal’ animal fat figure’ of 80 + 8 per cent 
(mol.) of the total acids. 

(c) It is clear that whereas ruminants produce to 
& major degree the simpler type of ‘synthetic’. fat 
' rich in pahnitio, stearic and oleic acids, the pig also 
normally synthesizes* similar kinds of ‘synthetic’ fat 
(poorer in stearic and richer in oleic acid) but is 
oqually oapeble of assimilating in addition fata 
present in its food’. Tt has recently been shown!* 
that the body fata of & pig fed freely on whale oil 
consisted substantially of mixtures of almost un- 
changed whale oil gtycerides with typical ‘synthetic’ 
pig fat glyoerides. 

horse presenta another instanoe which seems 
not to ftt in Shorland’s eralization, for as he! 
and others!" have shown, fat of pasture-fed horses 
contains notable amounts of linolenic acid apparently 
abeorbed from the grass ides. It is indeed & 


striking example of species influence that fate of, 


entirely different ition are produced by a 
horse, an ox, and & sheep feeding on the same fleld 
of pasture. 
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(d) Lastly, it should not be overlooked that the 
very amall amounts of branched-chain acids 
shown to be present in certain animal fata may 
arise, not from the true fat, but from sweat gland 
waxes or similar sources which have accidentally 
passed into the fat during its preparation from the 


T. P. Hiprrog 
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Anti-mutagens 
WHILE studying the mutagenic action of various 
purine derivatives on bacteria, we came across a 
new phenomenon: we found that certain nucleosides 


‘can act as anti 


-mutagens. . : 
Following the discovery! that oaffeine—& purine 
derivative—increases the mutation-rate in fungi and 
in beoteri&, we & quantitative study of the 
mutagenic action of purine derivatives. Such a study 
has been made possible by the use of a constant flow 
device, called the ‘Chemostat’*-‘, which maintains a 
stationary bacterial population growing at a fhred 
rate that can be set at will. The concentration of 
the bacterial population maintained. in the growth 
tube of the ostat’ is determined by the in 
concentration of one of the required nutrients, ed 
the controlling -growth factor, and the growth-rate 
is fixed by the rate at which fresh nutrient flows into 
the growth tube. P 
A variety of different mutations will occur at 
different rates in such an otherwise stationary popula- 
tion, and if one plots the concentration of one 
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particular type of mutant against tıme, one should 
obtain & straight lme which rises with & slope that 
18 determined by the mutation-rate. This holds for 
each type of mutant which grows at the same rate 
as the parent strain, that is, if there is no selection 
for or against the mutant. If there is selection 
against & mutant, the concentration of that mutant 
will remain stationary after an initial rise. 

In the ents to be reported here, we used 
a strain of E. colt (B/1t) requirmg tryptophane, and 
used tryptophane as the oontrollmg growth-factor. 
This iam is sensitive to the bacteriophage 7'5. 
Mutants resistant to T5 present at any given tme in 
the population growing in the ‘Chemostat’ can be 
soored by colony count simply by adding & amall 
quantity of the virus 7'5 to an aliquot at the time of 
plating; in the presence of-the virus, only the 
resistant mutants will grow out into colonies. 

As we reported earlier’, mutation to 7'5 resistance 
occurs at a constant rate independent of the rate at 
which the bacteria grow, that 1s, independent of 
the generation-time of the bacteria. By plotting 
against time the number of 7'5-resistant mutants pres- 
ent in the growth tube of the ‘Chemostat’, one obtains 
curve A of Fig. 1. The slope of this straight line gives 
& mutation-rate y = 1:4 x 10°*/bacterium/hr. 

When the nutrient medium contains theophylline 
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(a dimethylxanthine) in a concentration of 150. 


mgm./l, the number of mutants rises very quickly, 
corresponding to the straight line O in Fig. 2, giving 
a mutation-rate of 10-7 x 10% i . This 
represente & seven-fold increase in the mutation-rate, 
which we attribute to the mutagenic action of theo- 
phyllime. However, if the nutrient contains, in addition 
to 150 mgm./L of theophylline, 50 mgm./l. of the 
nucleoside guanosine, the number of mutants mses 
mueh more slowly, as shown by line D in Fig. 2. 
The slope of this line corresponds to & mutation-rate 
of about 1 x 10-*/bacterium/hr., indioeting that 
guanosme, in the concentration used, completely 
counteracts the mutagenic action of the theophylline. 

In the experiment mentioned earlier, which is 
deecribed in the upper curve in Fig. 2, the bacterial 
population is first grown (at & generation-time of 
3-2 hr.) in the presence of 150 mgm./l. of theophylline 
with no guanosine present. After 53 hr., guanosine 
is added to give & concentration of 150 mgm./l For 
the first 53 hr. and for & short time thereafter, the 
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number of mutants follows the straight line O, which 
gives a mutation-rate of 10-7 x 10+ i n 
but afterwards the number of mutants follows another 
straight line which gives & mutation-rate of lees than 
1:5 x DU T inu The two straight linea inter- ' 
sect, not at the time when the guanoerne is added, but 
about 12 hr. later. 

In order to explain this 12-hr. delay in the fall of 
the mutation-rate after adding guanosine, we do not 
have to assume that it takes that time for the 
guanosine to counteract the mutagenic effect of 
theophylline, but may attribute the delay to the fact 
that mutations are not immediately expreesed in the 
phenotype of the bacteria. When the guanosine 18 
added, the mutations induced by theophylline may 
very well cease to occur; but the mutations induced 
prior to the addition of guanosine continue to be 
expressed phenotypically for & pend of about 
12 hr. 

The results shown in Fig. 2 have to be interpreted 
as an actual reduction of the mutation-rate by 
guanosine; that is, they cannot be attributed to a 
selection against the bulk of T'6-reeistant mutants 
resulting from the presence of guanosine. It is easy 
to show that if such & selection were responsible for 
the low mutation-rate shown by line D in Fig. 2, 
then in the upper curve in Fig. 2 the number of 
mutants resistant to 75 should fall steeply after 
adding guanosine at the 53rd hour. 

The concentration of guanosine needed to counter- 
act the mutagenic effect of 150 mgm./l. of theo- 
phylline 18 quite low. For a concentration of about 
2 mgm./L of guanosine, the rate of mutation induced 
by theophylline falls to one-half. 

The other normally occurring purine ribosides were 
examined for anti-mutagenic action at concentra- 
tions of 5 mgm./l. At this oonoentratión adenosine 
and inosine are strongly anti-mutagenic against 
theophylline, whereas xanthosine has no such ao- 
tivity. In contrast to inosine iteelf, its components, 
that is, the free purine hypoxanthine and the free 
sugar ribose, are not anti-mutagenic even at oon- 
centrations of several hundred milligrams per litre. 

A concentration of 500 mgm./l. of guanosine gives 
practically complete suppression of the mutagenic 
action of the following purine derivatives (at con- 
centrations of 150 mgm./l.): theophylline, caffeine, 
theobromine, paraxanthine, and 8-azaguanme. But 
tetramethylurio acid and benzimidazole retain more 
than half their mutagenic effect. 

One may ask what effect guanosine has on the 
spontaneously occurring mutations. As can be seen 
from line B in Fig. 1, 50 mgm./l. of guanosine gives 
a routation-rate of 0-6 x 10+/bacterium/hr., that ig, 
one-half to one-third ss much as the spontaneous 
mutation-rate derived from curve A. This shows 
that guanosine in the concentration used reduces the 
mutation-rate to 7'5 resistance appreciably below the 
spontaneous mutation-rate. 

AARON Novick 
LEO SZILARD 
Institute of Radiobiology and Biophysics, 
University of Chicago, 


Illinois. 
July 80. 
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Agglutination Reactions in Human Red 
> Cells Fragmented by Heat 


Murray and Clark! have shown that, if red cells are 
heated to 50° C., substances can be obtained from 
the surrounding fluid which, even ıf derived from 
Rh-negative cella, can give rise to antı-D agglut- 
ining when injected into pigs. Temperatures 
in the neighbourhood of 50°-56° produce extensive 
modifications of the human red-cell surface, namely, 
fragmentation, development of myelin forms, and, 
at the higher tamperatures, hsmolysis*. It is there- 
fore likely that the substances found by Murray and 
Olark in the fluid gurrounding the heated cells are 
the products of the fragmentation phenomena and 
the changes in the red-cell surface which accompany 
them. 

Thrice-washed human red ocells (group O, ODE 
positive) are heated for 10 min. at 50°, 52°, 54° and 
56° O., and then tested for their reactivity with anti-D 
serum at 37? O. As the temperature is increased, the 
fragmentation and hsmolytio. phenomena become 
more and more pronounced, ss already described’, 
and as can be sean by ining the suspensions 
by phase contrast. At the same time, the serological 
reactivity of the red cell surface becomes modified. 
Agglutmation by ‘complete’ (saline agglutinin) anti- 
body becomes progressively weaker aa the tempera- 
ture to which the cells are heated is increased, and 
is almost lost after heating to 56°C. However, cells 
which have been heated even to 56°C. will react 
with ‘incomplete’ (blocking) antibody, as shown by 
& positive indirect Coombs reaction. The cell surface 
is not modifled to such an extent, however, aa to 
give & positive direct Coombs reaction. 

Brmnil&r experiments show that heating 
decreases the trypsamizability of red P cea oe and Had 
gressively decreases the reactivity of red cells which 
have been trypsimzed before the heating. 

The material obtamed by ultracen the 
heated preparations, that ıs, the material which 
Murray end Clark find to be antigenic ın the guinea 
pig, consists of tiny fragmenta and myelin forms. 
The reactivity of their surfaces, however, is so reduced 
that no aggiutinatuon-like phenomena can be pro- 
duoed by the addition of anti-D sera. 

Roura PONDER 
Erio PospbHR 
Naeseu Hospital, 
Mineola, N.Y. Aug. 5 
‘Murray, J. M., and Olark, B. O., Netvre, 100, 887 (1952). 
* Ponder, B., J. Bap. Brol, 8, 85 (1040); 97, 108 (1960). 


Pseudo-Cholinesterase of Brain 


SHORTLY after the distinction had been made 
between the true cholinesterase and the peeudo- 
cholinesterase’, rt was claimed that the brains of 
vertebrates contain true cholinesterase only’. ` This 
latter statement has proved to be incorrect; when 
large amounts of tissue are used for cholinesterasb 
determinations, the presence of a small amount of 
peeudo-cholinesterase in brain oan be demonstrated*. 
Experimente with selective inhibitors of peeudo- 
cholinesterase have rendered it highly improbable 
that this enzyme would have any important role in 
the hydrolysis of acetylcholine released at nerve 
endings'*. However, the pseeudo-cholinesterase in 
brain appears to be associated particularly with the 
myelinated fibre tracta of the central nervous system, 
and it has been suggested that the activity of this 
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esterase may be connected with processes occurring 
in the myelin sheaths or neuroglial elementa of the 
nervous system. 

This suggestion is especially interesting ın view of 
the fact that tri-ortho-cresyl phosphate (TOCP), 
which is known to be & selective inhibitor of pseudo- 
cholinesterase’, causes paralysis m many species with 
demyelmation of the peripheral nerves, degenerative 

changes i in the anterior horn cells, and fatty Ta 
tion in the white matter of the spinal cord’. Studi 

on the inhibrtion of the cholinesterases by iion: 
cresyl phosphate in viro have been carried out 
recently by Earl and Thompson”, who suggested 
that inhibition of the peeudo-cholinesterese by this 
substance might play & part in the dernyelination and 
consequent paralysis. We have also investigated the 
significance of the pseudo-cholinesterase in brain 
along two lines in our laboratory. 

First, & very detailed study on the cholinesterase 
activity of o brain failed to reveal the presence of 
any pseudo-cholinesterase, thus confirming a previous 
report! on the absence of pseudo-cholinesterase in 
various other tissues of this species and of the sheep. 
The absence of pseudo-cholmesterase from the tissues 
of rummante shows that the paralysis duo to tri- 
ortho-cresyl phosphate, which oan also be produced 
in ruminanta’!*-4, is not likely to be due to inhibition 
of o-cholinesterase. 

evertheless, we thought it necessary to sub- 
stantiate this conclusion by inhibiting the pseudo- 
cholinesterase in & species the brain of which does 
contain this ensyme. Three groupe of young male 
rats of a crossed Wistar-piebald strain, weighing 
between 75 and 85 gm., were used in this expen- 
ment. One group served as controls, the second 
group was injected subcutaneously with 0-5 ml. 
tri-ortho-cresyl phosphate, while the third group was 
injected intramuscularly with 0-05 ml. and after aix 
weeks with 0-1 ml. of this substance. The injections 
were repeated every four days for three weeks, and 
from then on once & week for & total period of four- 
teen. weeks. Animals were sscrifloed at various tomes 
to determine the cholinesterase activities of the tissues 
by the methods described by Mendel e$ al.* and 
Thompson e£ al.51*. The cholinesterase activities of 
tea were determined mano- 
metrically with 0:03 M aoetyl-p-methylcholine' as 
specific substrate for the true cholinesterase, and 
0-006 Af benzoylcholine? and 0:08 M butyryl- 
aholine*!^ as speciflo substrates for the peeudo- 
cholinesterase. Esterase activities are expreased as 
ul. carbon dioxide produced per hr. per 100 mgm. 
tissue or per ml. serum (see table). The rate of 
group II were injected subcutaneously with 0-5 ml. 
tm-ortho-cresyl phosphate and those of group III 
intramuscularly with 0-1 ml. In both groups of 
rate treated with tri-ortho-cresyl phosphate, the 
peeudo-cholinesterase of brain was almost completely 
inhibited from the seventh day until the end of the 
experiment. 

During this period of fourteen weeks, each of the 
seven remaining rata of the second group gained about 
160 gm. on the average, those of the third group 
800 gm. and the control animals 320 gm. Despite 
the complete and prolonged inhibition of the pseudo- 
cholinesterase in brain, none of the animals showed 
any signs of paralysis. The rata of the third group 
were indistinguishable in appearance fram the con- 
trols; histological examination of the brain, spinal 
cord and sciatic nerves of these animals did not 
reveal any demyelination or other abnormalities. 
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INHIBITION OF THE CHOLINROTHRASES OY Rat BRAD AMD OTHER 
TINSUEM AFTER INJECTIONS OF TRI-ORTHO-CRESYL PHOSPHATA FOR 
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14 WAKES 
True Preudo-cholm- 
Group choim- esterase activity 
Tisuo No. esterase | Benzoyl- Butyryl- 
| activity | eholine | c 6 
Oerebellum control 06 8 38 
Il 28 — 0 
mW 52 — 0 
Oerebrum control 476 - 7 52 
Ii 133 — 0 
TII 218 — 0 
Thalamus, pons and control 26 146 
medulla II 0 0 
M 186 0 2 
Heart control 155 880 
II 11 0 10 
III 16 10 64 
Liver oontrol — 37 210 
II — 0 5 
III — 2 18 
Small mtestine control — 181 900 
II — 0 18 
III — 26 148 
Berum control 160 78 416 
I 102 6 38 
II 150 16 82 














Two conclusions can be drawn from these experi- 
menta. First, tbe integrity of medullated nerve 
flbrea does not seem to depend on the activity of 
the peeudo-eholmeeterase in the myelin sheaths; 
secondly, the peeudo-oholinesterase is not required 
for the hydrolysis of acetylcholine released by nervous 
activity in the brain. 

B. MENDEL 
D. K. Myxng 
Pharmaco-therapeutic Laboratory, 
University of Amsterdam, July 21. 
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Isolation of a Soluble Fibrinolytic 
Activator from Animal Tissue 


ANIMAL tisuo contains a fibrinolytic activator 
(fibrinckinase) which cannot be brought into aqueous 
solution by the usual procedures for extracting 
biologically active substances’. This observation was 
confirmed by Tagnon* and by Lewis and Ferguson’, 
who found that the microsome fraction of the dis- 
integrated tissue was particularly active. 

When bovine lung tissue was treated as described 
for the preparation of fibrinokinase, no flbrinolytio 
activator was obtained, but the tissue acted as a 
powerful inhrbrtor of trypan and plasmin‘. Reoently', 
we succeeded in isolating from this tissue a soluble 
protease inhibitor by extraction with potassium 
thiocyanate, performed as desorbed by Snellman, 
Jensen and Sylvén' for the isolation of heparin from 
animal tissue. - 

We have now found that a similar treatment of the 
infbluble flbrinokinase preparation yields the flbrino- 
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stock solution Tongue naL) of o soluble fibrinolytic activator, 
reoorded as ihe uci two diameters of the 
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lytic activator in & water-soluble form. Thus 4 
fibrinokinase preparation made in the usual manner 
from pig hearts was treated for one hour with M 
potassium thiocyanate. The tissue was removed by 
preesing through and the solution was dislysed 
against diethylbarbiturate buffer (pH. 7-8, u = 0:05). 
The reeulting solution showed a high activating power 
on plasmmogen. The substance was obtained B8 & 
dry powder by precipitation with acetone and drying 
with acetone and ether, yield about 100 mgm. per gm. 
of crude material. 

The product obtamed was not completely soluble 
in the er, but ite solution showed-s high fibrino- 
lytic activity when tested by the usual fibrin plate 
method, where plasminogen is prebent in the sub- 
strate (gee graph). On fibrin plates oonteming no 
plasminogen (prepared as described elsewhere’) no 
activity was found. 

In view of this successful isolation of a soluble 
fibrinolytic activator from animal tissue, it might be 
interesting to investigate the possibility of using & 
solution of potassium thiocyanate in the extraction 
of other enzymatic substances which are found to 
occur preferably in the so-called mitochondria and 
microsome fractions of disintegrated tissue’. 

This work was aided by a grant from Det tekniak- 
videnskabelige Forskningsraad, Copenhagen. 

TAGE ASTRUP 
AGNETE STAGE 
Biological Instıtute, Carlsberg Foundation, 
Copenhagen. May 30. 
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Rapid Restitution of the Rat Pancreas 
following Acinar Cell Necrosis 
Subsequent to Ethionine 


ONLY rarely has the suggestion been made that 
the pancreas, human! or animal’, possesses the faculty 
of complete regeneration. Ethionine, & metabolic 
anslogue of methionine, produces acinar cell necrosis 
of the pancreas’. Rats show within one to two weeks 
after pancreatic acinar oell necrosis & relatively com- 
plete restitution of the organ. 
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Thirty-eight fasted Wistar white rate, both sexea, 
160-490 gm., havmg access to ‘Purina’ chow and 
water were used. Fourteen were each given 50 mgm. 
of D-L ethionine daily in distilled water intre- 
peritoneally for 14 days. Sixteen each received 
100 mgm. of ethionine  intreperitoneally daily 
for 10 days. Six rets were used for controls. 
Animals were sacrificed at 2, 4, 6, 7, 8, 10, 14, 21 
and 28 days and nine months after the initial 
injection. 

Animals sacrifloed during ethionine administration 
showed the characteristic effect". On the lower 
dosage, complete acinar cell necrosis was sean by the 
tenth day. Ducts and isleta were not involved. 
Regeneration, indicated by cells in mitosis, or cells 
with deeply basophilic cytoplasm and large nuolei, 
was noted on the seventh day. At the fourteenth 
day regenerating oells were frequent and lobule 
formation beginning. Seven days after cessation of 
ethionine, normal architecture was demonstrated by 
discreet lobules, well-formed acini, and symogen 
granules in the apical cytoplasm. Seven days later, 
a few cytoplasmic vacuoles in the acinar cells were 
the only abnormality. Weakness, and severe loes of 
weight, progressing from the fifth day, were followed 
by alinical recovery within & day or two after cessation 
of the drug. 

With the higher dosage, effeots were similar but 
more pronounced. By the eighth day, acinar oells 
had disappeared and only intact duct and islet cells, 
inflammatory cells and small groupe of ting, 
spindle mononuclear cells were present. Four days 
after cessation of ethionine, many mitotic “figures, 
moipient lobule formation and acinar cells with 
basal basophilia were noted. At eleven days after 
treatment there was restitution of normal archi- 
tecture, with zymogen granules present in the acinar 
cell cytoplasm and frequent mitotic figures. One 
animal sacrificed 18 days after drug cessation showed 
only mmimal restoration. Al other animals killed 
one to two weeks after the cessation of the 
drug showed restitution of the gland. Two animals, 
each of which received & second course of ethionine 
after recovery fram the initial dosage, revealed no 
pancreatic abnormalities nine months later. Control 
animals had normal organs. 

The high protein and enzyme content of the pan- 
creas, and the significance of these substances in 
problems of growth, differentiation and neoplasia, 
suggest a possible experimental use of the pancreatic 
recovery from the effect of ethionine in these flelds. 
Morphological destruction and restitution of a specific 
cell-type following the use of an analogue provides 
a means of exploring faceta of methionine santi- 
metabolites. ; 

PATRIOK J. FITZGERALD 
MARIO ÁLVIZOURI 


Division of Pathology, 
Memorial Hospital, 
and Department of Physics, 
Sloan Kettering Institute, 
Memorial Hospital Center 
for Canoer and Allied Diseases, 
New York, N.Y. 
July 21. 


1 Parker, F., jun., J. Hed. Res., 40, 471 (1919). 
d BR. Rn “Harvey Lectures", 1014-1915, 250 (J. B. Lippincott 


Co , Philadelphia, 1915). 
* Farber, E., Erp. Biol qnd Aed Mere 


H., Proc. Soc. 
(950) Cadben dt d., Ohaikoff, I. L, Dodge 
860 (1950). 


NATURE 


November 29, 1952 Vot. 170 


Acquired Resistance to Colchicine In a 
Strain of Trichomonas vaginalis 


Trichomonas vaginalis Donné, 1837 can be made 
resistant to a variety of chemical compounds and is a 
suitable organism for the study of resistance, partiou- 
larly as it can be maintained indefinitely in bacteria- 
free cultures. Moreover, 1t poaseases a cytostome and 
ingests Sa AA granules (for example, rice 
starch), and probably acquired resistance in the case 
of this flagellate does not depend on non-transit of a 
particular compound thro the surface membrane 
as is apparently the case in resistant trypanosomes. 
Thus a strain of T'. vaginalis was made resistant to 
4.4’-diamidino stilbene. Initially the strain tolerated 
not more than l in 70,000; but by culturing re- 
peatedly on gradually increasing concentrations, & 
strain was obtained which grew in & concentration 
of 1 in 5,000. 4.4’-Diamidmo stilbene fluorescea in 
ultra-violet light, and it was easy to demonstrate its 
presence in the cytoplasm of resistant tes 
grown on & concentration of 1 in 5,0001. On the 
other hand, we failed to make an Indian strain of 
Leishmania donovan and a Sudan strain of L. infantum 
resistant to this drug by the usual method of sub- 
culturing in gradually increasing concentrations. 

In view of the well-known effect of colchicine on 
mitosis, ıt was considered interesting to attempt to 
make T'. vaginalis resistant to colchicine. Initially 
our strain grew in a concentration of 1 in 16,000 
colchicine incorporated in the medium, but there 
were only a few survivors in flagellates inoculated 
into medium containing 1 in 11,000. duc dee 
on gradually mcreasing concentrations for a perio 
of almost twenty-six months (September 9, 1049— 
November 22, 1951) & strain was obtained which has 
grown on & concentration of l in 600 during the last 
four months (in thirty-two passages). 

During this work a number of strains, after having 
been established on particular concentrations, were 
maintamed on colchicine-free medium for various 
periods and were then tested to determine whether 
they still maintained their resistance. The resulta 
were a8 follows : 

Four strains were made resistant respectively to 
l in 3,000 (fist grown on December 27, 1950, and 
maintained on this concentration for forty-five pass- 
ages until May 17, 1951), to 1 in 2,000 (frst grown 
on February 18, 1951, and mamtained on this oon- 
centration for twenty-four passages until May 17, 
1951), to 1 in 1,600 (first grown on May 11, 1951, 
and maintained on this concentration for only two 
passages until May 17, 1951), to 1 in 1,800 (first 
grown on June 6, 1951, and maintained on thie 
concentration for twenty-seven passages until Septent- 
ber 24, 1951), and were all kept on oolohicine-froe 
medium after the second of the above indicated dates. 

On February 7, 1952, after the first three of the 
above strains had been grown for almost nine months 
(seventy passages) and the fourth for four and & half 
months (thirty-six passages) on normal medium, they 
were tested on their respective concentrations of 
colchicine and all gave rich normal cultures. 

In the early passages, after transition from a lower 
to a higher concentration, cultures contained, apart 
from normal flagellates, large round multmuolear 
forms about 30 u ın diameter (these forms oocur rarely 
m normal cultures); but in further passages the 
flagellates appeared normal in every respect. The 
temporary appearance of large round multinuclear 
forms in considerable numbers during the process of 
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selecting resistant strains by subjecting T. vaginalis 
to progressively increasing concentrations is not 
peculiar to colchicine, for it also occurs in similar 
circumstances in the case of 4.4’-diamidino stilbene. 
The above observations show that a strain of 
T. vaginalis was made resistant to concentrations of 
colchicine far beyond the maximum tolerated original 
dose, and that the resistance persisted after a oon- 
siderable period of growth on colchicine-free medium. 
We have to thank Dr. Anna Weizmann, of the 
Weizmann Institute, Rehovot, for preparations of 
pue colchicine from Colchicum  hierosolymitanmum 
einbr. 
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Department of Parasitology, 
Hebrew Univeraity, 
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Mode of Action of Chloramphenicol 


ACOORDING to Woolley!, chloramphenicol inhibits 
the utilization of phenylalanine in E. coli, due to its 
structural reeemblanoe to that amino-acid. Truhaut, 
Lambin and Boyer’, on the other hand, have con- 
cluded from experimenta with E. typhi that the anti- 
biotic interferes in the early stages of the synthesis 
of tryptophane, which Fildes’ hes formulated as 
follows : . 
&nthranilio acid — indole 
indole + serine — tryptophane. 


In an attempt to elucidate the mode of action of 
chloramphenicol, ite effect on E. colt, wild type, and 
on & number of its mutants, has been investigated. 
The inhibition caused in E. colt, wild type, can be 
fully reversed by indole and Dpr-tryptoph&ne, less 
easily by rr-phenylalanine and L-tyrosme ; it is not 
re by anthranilic acid. This result tends to 
show that chloramphenicol interferes with the syn- 
thesis of indole from anthranilio acid. The study of 
the mutants of F. cols clarifies the point still further. 

In the anthranilic acid mutant (121-35), small 
quantities of anthranilic acid reverse the inhibition 
caused by chloramphenicol (up to 60 per cent of full 
growth), whereas larger doses inhibit growth (see 
graph). In the indole mutant (19-2), the inhibition is 
reversed by indole. In the tryptophane (19-2), phenyl- 
alanine (M88-5) and tyrosine (88-9) mutants, the 
inhibition is only revermed by the respective amino- 
acids if it is caused by low concentrations of chloram- 
phenicol (1:2 y/ml.). 

The completeness of the reversal effects decreases 
from the indole mutant to the tyrosine mutant ; this, 
incidentally, appears to point to a scheme for the 
interrelationship of the aromatic amino-acids 

RWVERAAL OF CHLORAMPHENIOOL 
OM atorials added ` Anthraniile acid, 4 y/ml.; vitamin 








(yim) acid 
28 15 17 
24 33 u 
20 45 45 
i 1:6 50 51 
1-2 70 69 
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Anthranilic acid (y/ml.) 


Revermal of chloramphentool inhfbttlon by anthranilic acid m 
E. coh mutant anthranillo acid. Ineubated: 18 br. 
at 37°. Oune 1: no pbeniroi ; curves 2, 3,4. 1:2, 1-6 


and 2 0 yfmL. of chloram phenlool, respecttvety 
in which phenylalanine and—=still more—tyrosine are 
further ramoved from the point of the attack of the 
antibiotic than tryptophane, that is: 


precursor — tryptophane —- phenylalanme — 

tyrosine’. 

The question of the mechanism by which indole is 
synthetized from anthranilio acid does not seam to 
have been investigated. The hypothesis that N- 
formylanthranilic acid is the intermediate product 
has been tested in view of previous experience with 
4-formamido-imidazole-S-carboxamide’ and of the 
observations of Knox and Mehler’ on the trangforma- 
tion of tryptophane into kynurenine via formyl- 
kynuranine; however, N-formylanthranilio acid was 
inactive. In BE. coli, wild , the inhibition by 
ahlorem iool is overcome by the combination of 
an jo acid with methionine and vitamin B, (Bee 
table). Folic acid was inactive, and p-amino-benxoic 
acid showed a negligible activity, when used in oon- 
junction with anthranilio acid and methionine. All 
other—normal—'methyl donors’ were completely 
ineffective, only histidine showing a very slight 
activity. ^ 

Analogously, the inhibition caused by chloram- 
phenicol in the anthranilic acid mutant could be 
reversed by the addition of vitamin B, or methionine, 
or the system vitamin B,, plus homooystein; the 
latter &lone proved comple ineffective. 

us Taste Grote of maelliónine bas alio! Doi 
found to be the sole source of a ‘lone’ carbon atom in 
the biosyntheais of purines’ and in the biosynthesis 
of nicotine in the tobacco plant’. 

The observation that larger quantities of an- 
thranilic acid inhibit the growth of the mutant 
requiring anthranjlio acid suggests that this amino- 
acid is not the immediate precursor of indole. The 





DL-methionine 


Pato 
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possibilities that N-methyl-anthranilic acid, an N- 
glyogsido-anthranilic acid, or a peptide of antbranilio 
acid are intermediates in the conversion of an- 
tbranilio acid to indole, are now being investigated. 
The ability of the cell to synthetize peptides of 
anthranilio acid is demonstrated by the structure of 
certain alkaloids, for example, of the antimalarial 
alkaloid in Hydrangea’ and of delsemin in Delphinium 
oreophihim'*, 
The mutants used in this investigation were kindly 
supplied by Dr. B. D. Davis. 
Enmsr D. BARGMANN 
Scientific 


Israeli Ministry of Dess 
Tel-Aviv. 
Sanan Bronne 
Weizmann Institute of Science, 
Rehovoth, Israel. 
May 17. 
1 Woolley, D. W., J. Biel, Chem., 18%, 193 (1960). 


ar [MD M., Bull. Soc. Cmim. Diel., 
* Fidos, P J. Eup, Path, S1, 315 (1040); 33, 203 (1041); 
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baro; Rer T orton, Jun., 8., co OT LR d. H., J. 
Org. 17, 14 rte die: 
u Yunnsow, B., and Airutaktrov, M. K., hem. Abar, 48, 516 (1068). 


Hypotensive Alkaloids of Veratrum album 


INVESTIGATIONS on alkaloids of Verairum viride 
necessitated the preparation of & pure specimen of 
protoveratrino and prompted an examination ofthe 
alkaloids which could be isolated from commercial 
samples of Veratrum album. As & result of these 
studies, we now report the isolation of two new 
hypotensive ester alkaloids which have been named 
‘germitetrine’ and ‘veretetrine’. 

Extraction of commercial Veratrum album and 
crystallization of the crude product from ether accord- 
ing to the method described by W. A. Jacobs and 
L. C. Craig! yielded & crystalline fraction which was 
subjected, without further purifloation, to a 24-plate 
Craig oounter-current distribution, using benzene 
and 2 M acetate buffer at pH 5:5 as the immiscible 

haaee. 

p From tubes 17-24 of the above Craig distribution, 
protoveratrine was isolated (m.p. 270-271° with 
decomp. (cor.) ; [a], — 85-9? (oon. 1-0 in pyridine) ; 
[x], — 10-9? (con. 1-0 in chloroform); calculated 
for C4H,,0,4,N; O, 62:28; H, 8-18; found : 
O, 61:70; H, 7:78 per oent). The material was further 
identiflod as protovoratrine by degradation studies. 
Hydrolyms at room temperature in presence of 
methanolic sodium hydroxide yielded the alkamine 
isoprotoverine (isolated and characterized by melting 
point, analysis and ultra-violet absorption spectrum) 
and an &oidio fraction. The acidic poorer was treated 
with enyl phenacyl bromide, an resulting 
Menta e ted chromatographically into the 
p-phenyl p ‘esters of &oetio acid, a-methyl 
bubyrio adid and methyl ethyl glyoollio acid, using 
methods similar to those described by J. Fried, H. L. 
White and D. Wintersteiner’. 
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The material reoovered from tubes 10-15 was 
from benrene and yielded germitetrine 
(m.p. 228-230? ; [a], —74° (con. 1:0 in pyridine) ; 
[a], — 12° (oon. 1:0 in chloroform) ). Analytical 
data indicate the empirical formala C,,H,,0,,N; 
(calculated, ©, 62:00; H, 7.02; N, 1:80; found: 
O, 62-01, 61-88; H, 7-89, 7:77; N, 1:87, 1-97 per 
cent) ; calculated equivalent weight, 704; found, 
780. | Germitetrino has a characteristic ‘infra-red 
spectrum which differs from the spectra of proto- 
veratrine and veratetrine. Alkaline hydrolysis of 
e and examination of the hydrolysis 
peas by the methods indicated above has yielded 
the alkamine germine, together with the p-phenyl 
phenacyl esters of acetic acid, a-methyl butyric acid 
and a third unidentified acid. The p-phenyl phenacyl 
‘ester of the unidentified acid from ethanol 
in white needles (m.p. Spo (oor.)). Volatile 
acid determinations 2.8-8-02 equivalent of 
volatile acid and. woul: "indicate that the unidentifled 
acid is non-volatile, since other evidence suggests 
that germitetzine is a tetra-ester containing two moles 
of acetic acid, one mole of «-methyl butyric acid and 
one mole of unidentifled acid in combination with 
one mole of the alkamine germine. 

From tubes 0-9 of the Craig distribution, veratetrine 
was isolated (m.p. 209-270? (dec.); [a]4, — 32? 
(con. 1-0 in pyridine); [a«]'g, — 6-8? (oon. 2-0 in 
chloroform). The analytical data indicate the 
empirical formula OH Ou ; (calculated, O, 60-7; 
H, 7-58; N, 1-6; equiv. weight, 850-5; found, 
E 60-1; H, 7-50; N, 1-4 per oent; equiv. weight, 

889). Alkaline hydrolysis of veratetrme and examina- 
tion of the hydrolysis products by the usual methods 
has afforded isoprotoverine and the p-phenyl phen- 
acyl èsters of a-methyl butyric acid, acetic acid and 
an unidentified acid. 

This work will be described in greater detail in a 
forthcoming publication. 

Wuarnm L. Guan 
Gongpow 8. Myuns 
RICHARD BARBER 
PauL MonozoviroH 
GORDON A. GRANT 
Research and Biological Laboratories, 
Mers. Ayerst, McKenna and Harrison, Ltd., 
Montreal. 
July 4. 
1J. Bii. Ohem., 148, 427 (1942). 
"J Amer. Chem. Sec., TR, 4621 (1060). 


Transport of Substances through the 
Tentacles of Leaves of Drosera capensis L. 


Ir was found by Darwin! that the tentacles of 
Drosera secrete a viscous liquid with their glands, 
that they curve after stimulation and that they 
&beorb substances from the animals caught. The pro- 
cesses of uptake and transport have been extensively 
studied in my laboretory**". The marginal tentacles 
of a out leaf are put between strips of agar which 
contain the substance to be absorbed. The tentacles 
translocate it in their ioels to the leaf. The 
of the tentacles which would move them out of the 
agar can be prevented by adding an osmotic sub- 
stance (sugar or salt) to the ager. This reduoeg the 
turgor of the tentacles so that they cannot curve. 

The uptake of different substances was determined 
with simple methods : phosphate colorimetrically and 
nitrogen by micro-Kjeldahl method. The uptake 
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of all substances depends more or lees on the presence 
of oxygen. The resulta given here relate only to a 
class of actively absorbed substances, by which we 
understand that in the absence of oxygen no abso 
tion takes place at all (this is only valid in sufficiently 
low concentrations). 

Two groups of actively absorbed substances have 
been investigated: (1) inorganic phosphates; (2) 
ammo-acids (asparagine and glutamine). The sub- 
stancea are only absorbed at low concentrations. A 


No. 4335 


maximum level of uptake is attained at a rather low. 


concentration. Experiments with simultaneous up- 
take of two substances show that, if substances 
of the same group are combined, summation resulta 
until the maximum level of uptake for that group is 
attained. If substances belonging to different groups 
are combined, the summation goes on until the max- 
imum level is attained for each substance. This 
indicates that in the uptake of the two groups of 
substances different Sra Vip are involved. 
These resulta have been co by new observa- 
tions with enzyme inhibitors. The inhibiting sub- 
stances were applied in the agar which contained the 
transport substance. Substances inhibiting respira- 
tion (cyanide, azide, iodoacetate and arsenite) 
diminish the of substances of both groups. 
Likewise, 2-4 dinitro ol has an unspeciflo in- 
hibitory funotion le 1). Some inhibitors were 
found to be more specific. For example, phloridzin 
inhibits the transport of phosphate but not that of 
asparegine, whereas penicillin inhibits the transport 
of inne ay but not that of phosphate (Table 2). 
The specific action is in good agreement with the 
assumption that the absorption of phosphates de- 
pends on different metabolic processes from that of 
amino-acids, but both ead on respiration. 
HFFEOT OF INHIBITORS ON THA UPTAKE OF ASPARAGINB AND PHOS- 


FHATB BY YEA TEXTACLES OF LBAVES, IX PARTS PHE 1,000 
Parts OF FRESH WHIGHT OF THE LYAYMA 





1. Mon-apearfio Inhibltcr (2-4 dinttropher ol) 
24-hr. uptake of | 24-hr. uptake of 














1/100 asparn-| 1/80 AY pot. dfhy- 
phosphate 
( phosphate) 
Without inhibltor 100 0-50 
2-4 Dinitrophenol 1077? Ar 0-74 0:40 
2-4 Dinitrophenol 10™ ar 0-19 007 
2-4 DInitrophenol 10 * Af —0 01 —0 0T 





- (2) Bpeetfie inhibitor (penlelllin) 


24-br. uptake of | 48-hr. uptake of 

1/100 Af aspar- | 1/200 Af Pe et 

agine hydrogen P 
(nitrogen) (phosphate) 
[without fahfbitor 135 0 75 — 

Pentotlin, 1 O.U./mL 116 0 75 
PenteMin, 2 O.UjmL 0 74 0 TT 
s 0 58 0 76 


The speciflo action of penicillin on amino-acid 
by Drosera tentacles reminds us of the in- 
hibition investigated by Gale of the uptake of glutamic 
acid in growing cells of Staphylococcus aureus”. 
W. H. Anisz 














Botanical Institute, 
Groningen. 

July 20. ; 

‘Darwin, O., "Inseot!vorous Plants” (John Murray, London, 1878.) 

1 Arlaz, VW. H., Pros. Ned. Akad. Vet, 45, 2 and 701(1042) ; Verslagen 
Ned Akad. Wet. afd. Nat, 68, 236 (1014) (Dutch). 

*Gale, E. F, Bwll Johns Hepkins Hesp., 83, 110 (1048). 

t Arm, W. H., "Ann. Rev. Plant Phyxio.", 8, 109 (1963). 

Eit H aat oudman, J. Prec. Ken. Ned. Akad. TTet., 40, 431 
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.Sex In Pieris rape L. and the 
Pteridin Content of their 
Wings $ 


Waan Pisris rapa L. was photographed under the 
illumination of ultre-violet light passing through the 
filter U Y-D1 obtained from the Matsuda Lamp Co., the 
wings of female butterflies, in accordance with the 
description of Frank Lutz!, showed a white image, 
for they reflected the light, whereas those of male 
butterflies gave & black shadow because they ab- 
sorbed the ultra-violet light strongly, as seen in the 
accompanying photograph (Fig. 1) ; this is in striking 
contrast to photographs taken in daylight (Fig. 2). 

iments carried out to elucidate the mechaniam 
of this phenomenon showed that it is due to the 
difference of pterin content between the male and 
the female wings. 

Under ultra-violet light passing through the filter 
UV-D1, the male insects showed an intense dark ver- 
milion fluorescence, whereas the female wings gave 
only a very faint pale fluorescence. 


oup € Lauceplerin 


y € Lewcopferin, 





When an aqueous suspension of & small quantity 
of powdered leucopterin waa filtered through a small 
filter and the residue with’ the filter paper was 
photographed under the illumination of ultra-violet 
light, it showed the same black shadow as that of 
the male wings (see Fig. 1). The leucopterin had under 
ultra-violet light the same vermulion fluorescence as 
the male wings. 

A chemical analysis of the wings of Pieris rapa L. 
was then carried out. Equal numbers of the wings of 
female and male insects, after washing with ether, 
alcohol and then with water, were extracted with 
dilute ammonia. The extracta were then evaporated 
to a small volume, when two kinds of white deposits 
settled out from the extract of male wings, while a 
very small amount of ipitate was found in the 
case of the female wings only after concentration to 
& very small volume. The first precipitate from the 
extract of male wings was identified as a mixture of 
eucopterin with a «mall quantity of urio acid by 
comparison with the synthetic samples on paper 
chromatography*, and by ultra-violet &bsorption 

while the second (& small quantity) consisted 
of uric acid and xanthopterin a*. The precipitate 
extracted from the female wings consisted of xantho- 
pterin b, which was identified by its Rr and & deep 
purple fluorescence under ultra-violet light on paper 
ahromatography?. 

The filtrates of the above precipitates showed on 
paper chromatography in the case of male wings 
spota of leucopterin, xanthopterin a and a trace of 
xanthopterin, and in the case of female wings 
spots of xanthopterin b and a trace of xanth- 
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Generally speaking, the pterin content of female 
wings is very small in contrast with that of male 
wings. 
KATABEI MAKINO 
Krroo arom 
Masanixo Koms 
$ NAOMIOHI Uso 
Department of Biological Chemistry, 
Kumamoto University Medical College, 
Japan. 

July 25. 

1Cf. Yagı, Skures (Japanese), 7, No. 1, 69 (1052). 

* Good. and Johnson, Naiure, 163, 31 (1949). 


Diurnal Variations. in the Blood Picture 
of Cattle 


CATTLE bloods were examined at intervals during 
the course of the day at Kabete, Kenya, altitude 
6,300 ft., the maximum temperature at the season 
of the ie perra greater than 75° F., the 
minimum less than 52°F. The cattle were Zebu/ 
European cross. Water was given them at one point 
while the experiments were in progreas but did not 
affect the resulte. Blood was drawn from the jugular 
vein into oxalated tubes, prepared sccording to 
Wintrobe!. The neck was constricted with a rope 
while the vem was entered, but released while the 
blood sample was being drawn. Blood was drawn at 
hourly intervals between 9-0 a.m. snd 3.0 pm. . 

- Hemoglobin figures (estimated by Sahli) varied 
little and may be regarded as usually constant. The 
normal variation did not exceed 1 gm. per 100 o.c. 


3 Plasma sp, gr. 


11 60 £7 


10 40 £29 





Hours 
(2) 


1. No. 3237. (1) Bpecifio gravity of plasma ; red blood 
etin ie cim]. Gy hectoatbln ging 56); (4) mean 
corpuscular volume (Ou 


The red-cell oount varied over two million on initial 
counta of seven million to ten million. Maximum 
variations of the packed cell volume ooourred of 
6 per cent (that is, per cent red oells of whole blood) 
on initial figures of 37—48 per cent ; mean corpuscular 
volume showed variations m most cases, the greatest 
change being from 47 to 59 op. Mean corpuscular 
hemoglobin showed variations of as much as 3 yy on 
initial readings of 12 yy and mean corpuscular hemo- 
globin concentration of 3 per cent on initial of 
21-27 per oent. Plasma specific gravity varied within 
wide limita, a fall from 1-028 to 1-025 being recorded. 
Blood specific gravity figures had no significance, 
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owing to the ohanges of specific gravity of plasma ; 
the differenoe between the Peur gravity of the 
blood and plasma, however, showed wide variation. 

Estimations of dry weight of plasma samples have 
shown that plasmas of high apeciflo gravity contain 
a greater percentage of dry matter. The fall of 
speciflo gravity is therefore due to dilution of the 
plasma with fluid. 

The following correlations were found : (1) between 
the red oell count and the specific gravity of the 
plasma; (2) inversely both between red blood cells 
and mean oorpuso hemoglobin, and between 
packed cell volume and mean corpuscular hmmo- 
globm concentration ; (8) between packed ocell volume 
and the specific gravity of the plasma; (4) inversely 
between mean corpuscular volume and the specific 
gravity of the plasms; (5) the’ difference between 
blood and the specific gravity of the plasma is w- 
versely related to the red cel] count. 

Bome of these changes in the case of one animal 
studied are shown in the accompanying charta. 

The key to these changes must lie with the varia- 
tion of the speoiflo gravity of the plasma. The 
hemoglobin content of the blood is maintained at a 
constant level; but fluid added or abstracted alters 
the retio of cells to plasme. In many cases, the fall 
of plasma spevifle gravity is greater than that of red 

, Showing that in spite of a reduotion of tho red 
cell count there are more red cells in the circulating 
blood. Changes in the sire of the red cells are pre- 
sumed to be due to alterations of oamotio preasure. 
Some change of mean corpuscular hemoglobin con- 
centration would be expected, due to changes of size 


8 Blood-plasma sp. gr. 





(yy); 
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gravity and plauna 


of 


of red cells. Changes of mean corpuscular heamo- 
globin, however, reveal a mechaniam in which the 
quantity of hæmoglobin in the individual cell may 
be varied. The mean corpuscular hæmoglobin ig in in- 
verse proportion to the red cell count, bub related to 
the differance between the specific gravity of the 
blood and plasma. It follows that the weight of the 
red cells is proportional to their hæmoglobin content. 

The object of this work was achieved when the 
diurnal variations were demonstrated, and it will 
probably not be further pursued. It is evident that 
workers should not attach too much weight to varia- 
tions in the blood picture of cattle under African con- 


` 
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ditions. Other implications are involved, namely, 
the variation of the ftuid content of the circulating 
blood. This may be due to the action of the liver 
an water metaboliam, and reference may be made to 
Lichtman’s work’, who describes this effect. 

It is poasible that a study of the control of water 
metaboliam, suggested by this work, may be of 
importance to an understanding of the physiology 
of cattle in hot climates or in times of drought. 


R. N. T.-W.-Frennas 


P.O. Kabete, Kenya. 
July 15. 


r miota i Maxwell, “Clinical Hematology'', 218 (London Henry 


Kim 1940). 
“Diseases of the Liver, Gell Bladder and Bile 


tman, B. » 
Duots", 106 toons Henry Kimpton, 1940). 


Vapour-Liquid Equilibrium Relationships in 
Extractive Distillation 


Tre advantages of using binary data to calculate 
the effect of a high-boiling solvent on the volatulity 
of & pair of liquids have frequently been emphasized. 
Recently, a thermodynamic method of calculating the 
average value of the logarithm of the volatility ratio 
of the low-boiling pair (components l and 2) at & 
constant mole fraction of the high-boiling solvent 
(component 3) under isothermal conditions from 
binary date has been advanced’. A treatment of 
this type has now been developed for single liquid- 
phase systems under a pressure of one atmosphere 
and the following epproximate expression obtained: 


[log Zim] «,.mobare ^ 4-559 [AT,, + 
(AT,, — AT ,,)/2./T (1) 


These terms have the following significance’ 
[log Giexle,teobario is the average value of the 
l I of the volatility ratio of component 1 
with to component 2 at & constant mole 
fraction, #,’, of the high-boiling solvent taken from 
the composition c, — 0 to az, — 0 under isobaric 
conditions. Thus this quantity is defined by equa- 
tion (2), where the integral on the right-hand side is 
to be taken for a pressure of one atmosphere and for 
a constant mole fraction, 2,’, of component 8. 


[log Biazal, obaro = ~ log axed, |/(1—24') (2) 


AT,, is the normal boiling point of pure component 
2 minus the normal boiling point of pure oo nent 
1, m degrees Celsius; AT, is the normal boiling 
point of the Eisen of components 2 and 3 contain- 
ing & mole ion x,’ of the extractive solvent 3, 
minus the normal boiling point of pure component 2, 
in degrees Celsius; AT, is the normal boiling point 
of the mixture of components 1 and 3 containing 6 
mole fraction z,’ of the extractive solvent 8, minus 
the normal boiling point of pure component 1, in 
degrees Celsius ; T isthe moan ot he norme R 
pointa in degrees absolute of the mixtures (1,3) an 
(2,8) containing & mole fraction x,’ of component 8. 
For many systems the value of [log iss Ie, Je birio 
vil be found to be nearly equal to that of the 
Sogarithm of the volatility ratio of component 1 with 
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respect to component 2 in the mixture containing 
equal mole fractions of componente 1 and 2 and 4 
mole fraction s,’ of component 3. ° 

Previoualy, it was shown’ that for isothermal data 
the most satisfactory third component will, m general, 
be that material which yields the largest numerical 
value of the fanction [log aj: — log Sal, where 
the pure substance 1 is the component with the 
highest vapour pressure and where log aj, is the 
average value of log ais for the binary (1,2). From 
expression (1) it follows that, subject to the approxi- 
mations used, the most satisfactory third component 
at a given mole fraction 2,’ is that material which 
gives the largest numerical value for the expression 
(AT a3 Ga AT,,)/T. 

The derivation of expression (1) is based on & 
rigorous thermodynamic treatment, but it involves 
many additional assumptions, of which the following 
are some of the more mmportant. The vapours have 
been assumed to behave as ideel gases and the molar 
volume of the liquids has been assumed to be neg- 
ligible compared with that of the vapour. The vapour 

of the extractive solvant has bean assumed 
to be igible at the normal boiling temperatures 
of the mixtures (1,8) and (2,3) containing & mole 
fraction z,’ of component 3. The activity coefficients 
in the binary (1,3) have been assumed to obey 
the relationships log yi = Cio; log Yi 
O,(1 —2,)*, where C, is & constant. Equations of & 
simuar type involving & constant C, have been 
aasumed to be applicable to log Ya and log y, in the 
mixture (2,3). A term on the right-hand side equal to 


Tis 
[ | (AH|T*àT |/2-3032(1 — a.) has been neg- 

Tr 
leoted in the derivation of expression (1), where AH 
is the molar heat of mixing of the mixture containing 
wi, 2, and 2,’ mole fractions of components 1, 2 and 3, 
and Tia» Ta ate the normal boiling pointa on the 
absolute soale of mixtures (1,8) and (2,3) containing 
& mole fraction 2,’ of component 3. The latent heats 
of vaporization of the pure components 1 and 2 and 
of these materials from the binary mixtures (1,3) and 
(2,8) have been assumed to gatisfy Trouton’s rule. 

Application of expreasion (1) to the experimental 

ta. for seven systems and a total of nineteen 
concentrations of third component where the experi- 
mental values of [log &isz,]s,.sobirto Varied from 0-05 
to 0-44 showed a standard deviation of 0:043 unite 
between the calculated and observed figures. This 
value is equivalent to a deviation of approximately 
10 cent ın the anti-logarithm of [log &1s1,]2,’ mob wo: 
though & considerable number of assumptions 
is made in the derivation of expression (1), and 
although this ion is only approximate, never- 
theless it is thought that this relationship is suffi- 
ciently accurate for use in the preliminary selection 
of the moat suitable solvent for the separation of æ 
(1,2. The small amount of experi- 
required for use in expression 
(1) is an attractive feature of this treatment. 
' This work has been oarried out as part of the 
pro e of the Chemistry Research Board, and 
is published by permission of the Director, Chemical 
Research Laboratory. 
E. F. G. HERINGTON 

Chemical Research Laboratory, 


! Herington, Research, 3, 41 (1960). 
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4-Deoxy4.-Ribose 


TwromwT investigations! of the behaviour of the 
Dische reagent! towards various deoxysugars and 
their glycosides have revealed that & coloration is 
obtained with & number of such compounds, and that 
the reagent cannot bo regarded as specific for 2-deoxy- 
Tibose. Colorimetric evidence based on the Dische 
test thus does not preclude the occurrence of deoxy- 
sugars other than 2-deoxy ribose’ in the deoxy- 
pentose nuclaic acid structure. As an extension to 
the investigations on the known 2-d ^ and 
8-deoxyribose’ (otherwise known aa 8-deoxyxylose), 
we have synthesized 4-deoxy-L-ribose, with a view 
to ita characterization and the study of its behaviour 
towards oolorimetrio reagents. 

8 : 4 Anhydro-a-methyl-p-lyxoside (II) was formed 
by treatment of 4- 1-a-methyl-p-lyxoside (I) with 
sodium methoxide. ission of the ethylene oxide 
ring with hydrogen bromide in acetone was expected 
to yield two derivatives’, 4-bromo-a-methyl-p- 
lyxoside (LIT) and 3-broamo-B-methyl-r-xyloeide (IV), 
although, in fact, onty the 4-bromo compound was 
isolated. Hydrogenation of the latter (III) in the 
presence of Raney nickel led to the glyooside of the 

compound. 

a-Methyl-lyxoside waa shaken for 12 hr. with 
acetone containing ooncentrated sulphuric aoid. 
After neutralization and removal of the solvent, 
2 : 8-acetone-a-methyl-p-lyxoside was distilled as & 
visoous syrup (b.p. 65°/0-02 mm.; n'y, 1:4575). 
This compound reacted readily "with p-toluene- 
silohonyt ahlaride in pyridine to give 
4-toeyl-3 : D-acetone-x-methyl-p-1yxoaeide 
97? ; [a], — 10-2? in ethanol (con., 1-85) ). When 
warmed with ditute acetic acid the iso lidene 
group was removed and 4-toeyl-x-methyl-p-lyxoeide 
([a]*d, + 80.0? in chloroform (con, 1:4); n'j, 
1-5140) resulted. Mild alkaline hydrolysis of this 
4-toayl derivative yielded 3: 4-anhydro-«-methyl-p- 
lyxoeide (b.p. 115? (bath temp.)/0-02 mm.; [lq], 
+ 98-6 in acetone (con., l-4)). The anhydro ring 
was cleaved when this compound was boiled with 
hydrogen bromide in acetone for 4 hr., and 
4-bromo-a-methfl-p-lyxoside Lp (m.p. 184-1857) 
was obtained. Evidence for the structure of this 


d K OH em K : M 
TsO Mo [6] d Mo 
qa) (ID 

GH,——0O 
OH 
| OMe Mo 
T 


(m.p. 86- 
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compound was obtained from ite ready oxidation 
by lead tetra-acetate in glacial &oetio acid’. Reduction 
of (ILI) with hydrogen in the presence of Ransy 
nickel and calotum hydroxide at room temperature 
and a herio preasure gave 4-deoxy-B-msthyl-i- 
riboside ([x]*g, + B9? in water (oon., 0-22) ), which 
was h by dilute aqueous acid to 4-deoxy-L- 
ríboee (V) ([a]*, + 28 in water (con., 0-2); n", 
1-4920) which gave a crystalline a-benzylphenyl 
hydrazone (m.p. 102-103°). 

Comparative Dische testa’ performed simultane- 
ously on 2-, 8- and 4-deoxyriboee revealed that no 
coloration was given by the 4-deoxy oompound or 
by ribose itaelf. 

The chromatographic Rg values* of the three 
deoxyriboees were determined in butanol (40 per 
cent), ethanol (10 per cent), water (60 per cent) on 
Whatman No. 1 paper giving the o : 
2-deoxyribose, 0:50; 3-deoxyriboee, 0-60 - 
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.ribome, 0-53. 


The structure of this 44leoxy compound involves 
certain problems of nomenclature, since the pen- 
ultimate carbon atom is, in this case, symmetrioal. 
We propose, therefore, that the configuration of this 
type of compound be decided by reference to the 
ultimate asymmetrical carbon atom, and in this 
instanoe the compound is therefore named ‘4-deoxy- 
L-ribose’. 

We wish to thank Bir Rudolph Peters for his interest 


in these investigations. 
P. F. V. Wann 


P. W. KEST 
Biochemistry b, 
University of » 
May 25. 
* Allerton, R, Overend, W. G., and Biacey, 3L, J. Chem. Soo, 255 


‘Derias, E. H., et al, J. Oat SAs TETA TUO: 
^Levene, P. dox Taco a. A J. Biel, Chem., 
A. J. Biol Gham., 48, 119 (1941). 

Nature, ipa, tis (1000 ). 

! Meisenhetmer, J., bag Ting H, er, Mr Nia gU Doriar, B. E., 

a al, J. „Okem. Soo., 

a NE Btaoey, r oy Oan 
Tu oc op 
"Hogoi. Bo and MEGUROMURD, W: B- Jadar: OM CRUS B1007 
* Jones, J. N. E., of al, J. Chem. Soe, 030 (1049) 
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Modified Newtonian Systems 


To the usual assumptions for Newtonian mechanics, 
we add the following, in order to acoount for the 
behaviour of light : 

(1) The speed of light is the same in all directions, 
relative to the emitting source. 

(2) If & source moves with constant velocity, 
relative to a Newtonian origin, the speed of 
emitted along the line of motion is the same rela 
to the origin or the gouroe. 

From theee two additional assumptions, ib is 


` poæsible to develop transformation equations for two 


Newtonian frames S and S'. We take V as the velocity 
of 8’ relative to S and o the speed of light relative 
to an emitting source considered fixed in JS". If 
accented co-ordinates are referred to 8’ and un- 
accented to S, we have the following equations 


ax! = m — Vt yey, zo £5, of mt — Vajt, 


where 
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a(V)a(— V) = 1— Vio. 
simplet values of a are (1 + V/e), 


the Doppler effect gives a = 1 + V/o rather than 
(1 — P*a”, 

With this value for « the formula for stellar 
aberration is derived. Instead of the usual 


uin t0 = P ein 6, it is found that 
ein £0 = © sin 6 (1 + oos 0). 


There is a large discrepancy in these formulas when 
0 is near x/3, and it is suggested that an experimental 
check should be made. 

The transformation equations can be generalized 
without much difficulty and give at once the general 
Doppler formula. 

R. CaAPrLDEO 

University College, 

London, W.O.1. 
May 26. 


Hysteresis In Rubber 


Ix the discussion following a recent series of 


lectures given in the University of Nottingham on 
the dynamic properties of rubber, it beoezne evident 
that the methods of specifying and measuring the 
amount of hysteresia in rubber are subjecta of con- 


troversy. Two terms in current use for specifying 
hysteresis are damping’ and ‘resilience’, 
as defined in ca ee, 





x 100 


Ou ABCD 
Peroentage damping ame A BOL 


Reallience ~ AeA ADONAL 


x 100 


Resilience is thus the ratio of energy output to 
mnergy input during one complete cycle, but the 
ysioal significance of the term percentage damping 
more obscure. ‘The two terms are complementary 
only if the loop starte from rero strain. Resilience is 
erally measured by means of a rebound pendulum 
un which the cycle starts from zero strain, and as & 
vewult regilienoe and percentage damping are almost 
universal considered to be complementary. It 
thould be streased, therefore, that when & oyole is 
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superimposed on & stetio strain, the terms are no 
longer com . Such oyoles can be recogled 
on a Roelig machine! and also on the machine in use 
at this University, details of which are in course of 
publication. Investigations carried out with this 
machine show that hysteresis loop changes in 
slope and area as the static strain is varied. This 
means that resilience a zero statio strain cannot be 
converted to resilience at some finite statio strain 
simply by including an additional area such as 

M. Reailience Sail speci damping must 
therefore be measured the conditions in which 
the rubber is to be used. 

It hag also been found that resilience is very much 
a function of both frequency and amplitude. The 
latter result means that the ues Gf A rebound Pandi: 
lum to measure resilience is fundamentally unsound, 
though: the figure obteined from such an instrument 
may not be much in error. 

As to the relative merits of the two terms resilience 
and percentage damping, the former gives a figuro of 
considerable practical importance, and is therefore 
likely to appeal to the rubber user. One unfortunate 
feature, however, is that the rubber technologist 
has given the term resilience & meaning different 
from that given by engineers. The latter consider 
resilience as the energy stored in a material in the 
strained state. 

For comparing the mechanical behaviour of two 
rubbers, or of one rubber under different conditions, 
the term percentage damping is better, since it 
will reveal small differences which would be masked 
by using resiliance. That is, a small change in the 
area of the hysteresis loop results in & much smaller 
percentage change in resilience than in the term 
percentage damping. It ahould be stressed, however, 
that the term percentage damping as defined by 
Roeligt* is the ratio of the area of the loop to the area 
ABOL and not to the area of the triangle AOL. 
Roelig, in his earlier paper’, used the area of the 
triangle, and many in igators since have followed 
this practice. The use of the triangle has several 
draw and can lead to muéh ambiguity when the 
ends of the loops are very rounded or when the major 
axis of the loop is curved. 

D. M. Davies 

Engineering Department, . 

University of Nottingham. 

May 12. 
1 Boeliz, H., Proc. Rubber Tech. Conf., 821 (1938). 
"Roel g, H., Rubber Chem. and Tech., 18, 62 (1045). 


‘Detectivity’ : the Reciprocal of Noise 
Equivalent Input of Radiation 


THERE is & de sound and well-known way 
of stating the ability of a radiation detector to detect 
weak signals. One simply states the amount of input 
radiation that produces & steady electrical output 
equal to the root-mean-square noise voltage, under 
conditions of measurement that are stated ade- 
quately. But unfortunately the noise equivalent 
input suffers from a crippling psychological dafect : 
it is upside down—the better detector has a lower 
noise equivalent input. 

Because of this psychological defect, one frequently 
hears the relative performance of detectors deseribed 
by a statement such as : ‘Detector A has a better 
signal-to-noise ratio than detector B'. This use of 
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the signal-to-noise, concept involves, of course, 6 
logigal confusion. The signal-to-noise ratio is & oom- 
bined property of & detector and a signal, whereas 
the intent of the above sentence was to describe a 
property pertaining only to the detector. 

To this difficulty there is one solution, and I believe 
only one solution, which is sound both psychologically 
and logically. The solution is to introduce as an 
independent concept the reciprocal of the noise- 
equivalent radiation input, and to give this conpept 
a name. for some time now I have been using the 
name 'deteotivity' for the reciprocal of the noise 
equivalent input, and I now propose this term for 
general use. With this concept the sentence discussed 
above becomes simply, "Detector 4 haa more de- 
tectivity than detector B’. 

The need for this concept was set forth in an 
unpublished report dated March 18, 19650 ; -in- the 
report I suggested the terms ‘detectity’ or ‘recinepity’ 
for the concept and asked for better suggestions. 
In a reply dated July 20, 1950, Dr. Peter B. Fellgett 

the term ‘detectivity’, which I now prefer. 

*Deteotivity! ia a very &ppropri&te name for this 
It ie self-descriptive, and it matches the 
companion terms ‘sensitivity’ and ‘responsivity’ ; it 
is translated easily mto other languages. The primary 
‘detective’, which is usually employed with another 
signifloance. 

In summary, & need existe for & sim le method of 
describing that property of a radiation r which 
is greater for detector that achieves a greater 
signal-to-noise ratio on a given radiation signal. 
Both the concept and & name.for the concept have 
been lacking heretofore. ‘Detectivity’ is suggested 
as the name for the concept, and the detectivity is 
defined aa the reciprocal of the noise equivalent input 


of a detector. 
R. OLABEK JONES 
Polaroid Corporation, 
730 Main Street, 
Cambridge. 89, Maas. 
May 0. 


A New Dielectric Material 
I ava prepared a oeramio material which, 
although tly being pure rutile, has Aue 
different dielectric properties. It was obtained by 
heating pure titanium oxide (T1O,) to & temperature 
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of 1,400? O., as described elsewhere’. X-ray analysis 
leads to the same Debye—Scherrer pattern as rutile 
(axis ratio 1: 0-911). The frequency dependence of 
the dielectric constant and of tan 0 (0 — loss angle) 
of this substance is shown in the accompanyi 
graph, measured at the Centre d'ótudes dee Tél 
communications, Paris, by courtesy of the director, 
M. Caye. This substance thus exhibits a Debye type 
of loes connected with a very high statio dielectric 
constant. 
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L. Nio0LINi 
Department of Engineering, 
Institute of Industrial and Applied Chemistry, 
University of Bologna. 
Aug. 29. 
2 Italian Patent 7502, Aug. 9, 1951. 


Zoological Nomenclature 


As from March 1, 1958, the International Com- 
memon on Zoological Nomenclature will start to vote 
on the following cases involving the possible use of 
its plenary powers for the p specifled in 
brackets against each entry. Full particulars of these 
oases were published on August 29, 1952, in the 
Bulletin of Zoological Nomenclature, those relating to 
cases (1) to (4) in Part 10 and those relating to cases 
(5) to (14) in Part 11 of Vol. 6. 

(1) Sphine Linnssus, 1758 (Cl. Insecta, Ord. Lepi- 
dopter&) (designation of species) ; (2) Houttu 
(M.H.), 1787, Animalium Musei Houttuinenss I: 
(suppression); (3) Phalæna Linnsus, 1758 (Cl. 
Insecta, Ord. Lepidoptera) (suppression, and valida- 
tion as of generic status of eight terms used by 
Linnssus for gro thereof: Bombyx, Noctua, 
Geometra, Toriria, is, Tinea, Aluotia, as from 
1758, Attacus, as from 1767; and names of families 
based thereon; alternatively, for Bombyx and 
Pyralis (as from Fabricius, 1775) (deeignation of type 
species); (4) Eptsema Ochsenheimer, 1816 (Cl. 
Insecta, Lepidoptera) (designation of type 
species, thereby also preserving D+ Boisduval, 
1840); (5) cydippe Linnsus, 1761, Papildo, and 
adippe Linnsus, 1767, Papilko (Cl. Insecta, Ord. 
Lepidoptera) (suppression, and validation of adippe 
Denis and Sohiffermuller, 1775, Papilio) ; (0) hispidus 
Olivier, 1811, Palamon (Cl. Crustacea, Ord. Decapoda) 
(validation) ; (7) Sicyonia Milne Edwards, 1830 (Cl. 
Crustacea, Ord. Decapoda) (validation); (8) Hymen- 
ocera Latreille, 1819 (Cl.-Crustacea, Order Decapoda) 
(designation of type species); (9) Pyramidella 
Lamarck, 1799 (CL Gastropoda, Sub-Cl. Proeo- 
branchia) (validation, by suppression of lotta 
Roeding, 1798); (10) Dasypelis Wagler, 1880 (Cl. 
Reptilia) (validation); (11) Trichopsyla Kolenati, 
1863 (Cl. Insecta, Ord. Siphonaptera) (suppression) ; 
(12) pungens Walcknaer, 1802, Pulez, and vesper- 
tilionts Dugès, 1832, Pulex (Cl. Insecta, Ord. Siphon- 
aptera) (suppreemon); (18) swnus Linnmus, 1767. 

oluber (Ol. Reptilia) (determination of application) ; 
(14) Melita Agaaaiz, 1841 (CL Echinoidea) (validation). 

Commenta on the above cases should be sent to me 


as Boon as possible. 
z Francis Harma 
(Secretary to the International Commission 
i on Zoological Nomenclature). 
28 Park Village East, 

Regent's Park, 

London, N.W.1. 
Aug. 29. 
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FORTHCOMING EVENTS 


(Meetings marked with an amaris * aro open io the public) 
Monday, December | 
on House, Plocadilly, London, W.1), at 
220 p m —Anniversory M. 


ROYAL GEOGRAPHICAL BOOTY (at 1 Kensington Gore, London, 
EMT pd p.m.—Atr. G. de Q. Robin and Mr. J. J. Holtaseherer : 


ROTAL Sooty (at 


Toe Oeps” 
OF ENGINEERS (at the Boalety of London, 
Burlington H Plooadilly, London, W.1), at 5.30 p.m.—Air. B. R. 
Byrne: ‘Phe Fa e of Metals—Faois and Theories Reviewed’. 


SOCIETY OF OHEMICQAL IXDUNTRY, LONDON SEoTION (Jolt meeting 
with the Fors CHEMICALS GROUP and the LONDON AND BOUTH- 
BANTERN COUNTIES BEOTION of the Roran IWETITUTE OF CHEMISTRY, 
atthe Chemical Bonet Burlmgton H ouse, Wr ade Tondon. wW. 1), 
at 030 p.m.—Àtr. G Smith. “Esential Oi 


Tuesday, December 2 
BguooL OF PHARXACTY, Pirate of London (fn the Meyerstein 


Lecture Theatre, V ospital Medica] Behoo!, Horsefecry 
oad, Londan, B.W.1), at "arp Si Erio Rid FRS.: 
“Adsorption Onolayers and some Biological 
Implieatfons’'.* 
Wednesday, December 3 
AL Sawtrany IXBTITUTE (at 90 R 

0nd 8.W.1), at 230 p.m Piono on Tnveslagations as 
g reais EE o enm E E . G. Burgess, 
Mr. D. Burns and Mr. O. W. Tidy 

PHYBIOAL SOCIETY, COLOUR GROUP (at the Bureau, 


rien BIL Londen, W.O-), at 9-80 p.m. T. O Arves I “The 
aedes 


rM SOOTY OY MADIOUXM, SURGERY SECTION (at 1 Wimpole 
troct, London, W.1), at 5 p.m.—Drscusmon on “The Use of Badro- 
Inne Surgery’. 

LWSTITUTION OF ELECTRICAL ENGIXNERS, Rapio SECTION (at 
Be Place, Victoria Embankment, London, W.C.3), p 5.90 p.m.— 
Mr. D. A. Wright. “A Survey of Present Xnowied edge of Thermionie 
Emitters’. 

UNIVERSITY OF LONDON (in the Senate House, Malet ihe Lond 
W.C.1), at 5.30 p m —Pruf. M. Born, F.R.B. : "Research in ecreticul 
the Department of Mathematica] Ph Physles, d 
ures on December 5 and 1C.) 

BocrkrY OY PUBLIO ANALYSTS AND OTHHR AKALYTIOAL CH 
POLAROGRAPHIO DISOUBBION PAWEL of the PHYBIGaL METHODS GROUP 


pus Btr a Cass EE J Street, London, E.C.3), at 6.30 
ual General M. Mr. T. B. D: Pomeroy and R.A.V ie: 
Aged im of the lo Aree for Derivative Potaro- 
'; Dr. W. Strom: * phic Determmation of 


in Aluminum and some other 
SOcrery OF PUBLIO ANALYSTS AND OTHER ÁXALYTICAL CHEMIMTS 
(at the Chemmal pangs House, Piocadilty, London, W.1), 


at 7 pm—Dr. H. H. ren 


ye ee (85:5 Old Bur Btreet, 
London, W1), at 7.30 p.m.—Borntlfo Fims: “The Chameleon’ 
Rnglh), “Marvels in ture" (Australlan), “L'H! jean pe" 
), "Cardiac Output b Mas (introduced by Prof. J. Melchael). 


Wednesday, December 3—Friday, December 5 


EUROPEAN ABBOOIATIOX OF EXPLORATION GBOPHYNICINTS (at the 
Stadthalle, C Corvinuspletx 2, Hanover, Germany).— Third Meeting. 


Thursday, December 4 


UxivaASUTY ore LOXDON (in the Anatom 
College, Gower London, W.C D, at 1.1 
ren ires eotrlo Waves"'.* 


Theatre, Varaa 
p.m.—Prof. H. 


Low TRENPHRATURB GROUP (in the Lecture 
Theatre, Sclence Museum, Exhibition Road, 8 W.7), at 
5 Hor annual General Meeting; at 5.30 p.m.— Prof. E. 8hn 


F. . "Has Low Temperature Bhyslos any Practical Scil 
Barmy IXETITUTION OF RADIO EXOINEERS, SOOTTISH 
(m the Department of Nat ural eraman Phe 1 University, Edinburgh 
at 7 p.m.—aAlr. J.H H M € London to o’ Shot 
Teeraa Cable/Radio Link 8; 
OAL SOCIETY (at Burlington House, Piccadilly, London, 
art O30 p.m —Bolentiflo Papers. s 
adr BOOTY oF M NDIOIKS, NEUROLOGY SECTION (at 1 Wimpole 
arte London, EDU ot 8.15 p m.—Dr. F. M. R. Wahhe: Verre TE 
z the Equation of Mind with Bran” (Hughitngs Jackson Lecture 
UNIVERSITY OF LONDON (In the Swanl Wye College, 
Kent), at 8 is p.m.—38ir David Brunt, F 3s s Bost Suo 


Friday, December 5 
IxwrrrUTIOK OY Post OFFON ELECTRICAL OGIKNRRS (at the 
Institution of Electrical Engineers, Bavoy P Pisce TINO Embank- 
moat Togon W.C ME w » Mr. R. I. Cooke 
and Mr. R. W. White. “The London-Wenvoe erimental Radio 
e for "Television". 


E QE DYRERS and S» Horadiiy. Land BEOTION (at the 
Rapal oce ou be loom, PI London, W.1), at 6 p.m. 


Peacock: “F 
ROYAL is 


ON (at 
? p m.—Dr. F. J. Biddle : 
Them”. 


emata Btreet W.1), 
“Now Fibres end the Problem of Calourhg 
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SOOLETY oF CosMmrIO OHWXISTS OF GRBAT BRICALN (at the Britia 
Colour Council, 13 Portman Square, London, W 1).—Mr. Taylor 
“Detergents”. e 

Saturday, December 6 


E ep FEY CIETA te reel Ale cama Reld- RAE Hall, British 
Institute Radiology, Wwelbeck vinis 1), at 10 a m.— 
Discussion on “Tootzaton Chambers and vartous of thelr Use 
m the Measurement of X-Rays and Gamma 
BRITIBH MYOOLOGIOAL BOGOIHTY (at ae Society of London 
House, Piccadilly, Hes Wy. 1), at 1X Soon anneal 
Meeting at 230 p.m.—Dtscumion on ''Alcro-Structuro in 
relation to the [dentifeation of Higher Fungi”. 
Loxpox CouxTY COUNCIL (at the Horniman Museum, London 
, Forest Hl, London, 8. 33), at 3.30 p.m.—Mr. J. W. Bral- 
ford “The Mildenhall Treasure''. 


APPOINTMENTS VACANT 


APPLIGATIONS are Invited for the following appomtments on or 
before the mentioned : 
BIOOHBMIST IX THE DMPARTMEXT OF PaTHOLOGY—The Area 


Pathologist, Royal Devon and Exeter Hospital, Exeter (Deceinber d). 
EDUGAMIONAL PSYOHOLOGIFT at the Ar nA Child Cutdance 
, Kingston-upon- 


Clinkk—The County Aledion] Offloer, County Hall 
Thames (December es 

PHYBIOIST (Bemor perimental Officer) to organize ond *uperviae 

operations involving processing of active materials and to be re- 

and movement control of actrve materials 

and development group, and PHYBICIAT* (Assistant 

relin enia] Officers) to oarry out radintion measurements with 

ly establish- 

insston—The of Laboar and Nat Service, 

Technical end Solentific R ), Almack House, 26 King Street, 
London, 8 w.1, quoting a ecember 0). 

HADIO-BIOLOGIST FOR THH RADIOTHERAPY pare, for research 

I to EH oonnerion with n gensrai—Th o Serretary 

House Governor, Mount Vernon RE Northwood, Middx. 


6). 
EXGINHENS at a Ministry of Süppiy establishment at Bickley, Kent. 


—Ref. O. 64 for of optical 

tnatruments ed equipment; nef. C. 0 , far control of 
on above duties—The of ur and National 

Sorvino, esten ‘echnical and Scientific Register CK), a mack House, 2w% King 


eir. 13): London, 8.W.1, quotmg the appropriate Ref. No. (Docein- 
OFFIOMR AT THB NATIOKAL PHYNICAL LABORATORY, 

to asst in installation and large servo- 

ed differential analyser and delan. of othor analogue computing 
equipment—The bruyant A of Labour and National Service, To hnienl 
and Bolentifio C), Almack House, 26 King Street, London, 


Parag (December 13). 
rade II, BoreyvisTR, Grade III, or ie d 
TEOHNICAL OFFICERS, Grade I (with degrees, or oquivalent, in hyucs 
shemay, mathematics or ing on the e 
Director of Based nu 2 carry out env ental studies at 
collieries connorion -term field reseorch into the 
pea E peter teed The National Coal Board, 
Establishments , Lobart house, Grosvenor Place, ‘London; 
N. W. 1, quoting T1/568 (December 24). 
DIRECTOR OF TER DIVISION OF LYDUSTRIAL HYGIENE, Xew South 
of Public H ealth—The Agent General for New Houth 
Strand. London, W.0.2 (January 12). 


IL BOIBXCH AND CHEMISTRY, 
Tmperial College of foal Agriculture, Trinidnd—Th e Hecretary, 
College of Tropical Agriculture, 40 Norfolk Htreet, London, 

Ki mec 15). 

SAIS oF CHILD HEALTH in the Univeralty of Cape Town—The 
Becretary, Amociation of Universities of the British Commonwealth, 
5 Gordon London, W.C.1 (January 31). 

STRUOTURES aND Desiax—The Secretary 

n Glasgow (January 31). 

IOCHAMIST IX THE DEPARTHENT 
OF AGRIOULTURE, FljI1—The Director of Recruitment (Colonial Ser vice), 

o Bulldings, Great Smith btreet, London, 


B.W.1, quoting ceo ey 1-1. 
ABSISTAWT (Urade A) IN PHYSIOI— The Principal, Technical College, 
Queen Street South, Huc.dergfeld. 


AsisTaxt PHYSIOIT (with honours degroe in Ryu in the 
RADIOTHERAPY CESTE Tho Group Secretary, War Momoria! 
Hora Scunthorpe, Lincs. 


ABBLNTAXT HESRAROH ÜHEMIST (organic) IM THB HOP REAWAROH 
DAEPARTXRXT—TIhe Registrar, Wye College, Wye, Ashford, Kent. 


Research 
Liamon Officer, National Research Council, Africa Hodis, Emgyway. 
London, W.0.2. 
beac dre VET NE (femal 1th an honours degreo In 
) to the Child Guidanee C The Town Clerk, Town 
all, Bradford. 


GEOLOG IFTE (with a first- or good socond-class honours degreo in 
rose tn the combined Survey Department for Sarawak ond orth 
oe 8.D.6C/02/01), and dag art ad (with o fire- or 


onours degree 
fecto (C.B.D. NI e Director of Itecruitment (Colonial 
Bervioe), Colontal Sanctuary Pikinga, G Great Smith Street, 
London, 8.W 1, quotmg the appropriate Ref. No 


940 
Or AS, (with. a, dogres or diploma of a recognized 
en of Metailiferous M. two years te experience 
UN eens Director or A ce (ni Barras) 


pere Great Bmith Street, London, 8.W.1, 
LECTURER (with honours degree m physiology) IN PHYSIOLOGY 
M pal Portsmouth. 


AWD PHARMAOOLOGY—The Registrar, Munici 'ollege, 

LECTURER Or ÀABBSINTAWT LECTURER IN ARRODYNAMIOS—TIbe Head 
ot peer, Impal Oc Lege of Belenoe end Tech- 
nology, South Kerangion, B.W.7. 

MIXING GHOLOGRT ( a B.Bo. d with honours in 
EVI), Colonial ‘office, Baneta Peai Benita 

, Colontal Office, Great Smith 
London, 8.W.1, 40. 

PHYBIOUNT or HKGINENR at outstation of the Royal 
Atroraft Establishment, F ooibridso, 6. Sifoi, to lead section 
on application of radar to ballistios Inolnding 
fhility for conduct of maintenan or radar equipment, 
posting tables, cton and ir gra eet ee ee 
GO Aimack House, 20 treet, London, 8. APO! TURA. : 

omo, on, ES 
A icio DE ie on neal 
physios and other research ere 
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prinia of Supply, Division of Atom Boemay (Production » Warrtng- 
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in phyn or equivalent, and an Interest in 


UM EE OFFICER or AT THM ROAD 

REBBARCH LABORATORY, West Drayton, for research on end 

Ormance of bitumtnous road materials As 
and National Service, and Belen 


Epio (d. mak Home 86 Eig Biot Loma BW L 
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Excltation Temperatures of Hydrogen Arcs, SE dels and J. D. 
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of Belentifio and Industrial Research. Report of the 

Water Pollution Board with the of the Director of Water 
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208 


and News Letter. pp a 
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By 
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SELECTION AND TRAINING, 
FOR RESEARCH 


INCE in ite report on “University Development 
from. 1935 to 1947” the University Granta Com- 
mittee commented on ‘the tendency to over- 
emphasize in the name of research the value of 
certain forms of postgraduate activity which have 
little real importance from the point of view of 
advancmg the frontiers of learning", the research 
activities of the universities of Great Britain have 
been frequently discussed, perhaps more especially 
in relation to higher technological education. In an 
interim report for the years 1947-51 issued early this 
year, the University Grants Committee reiterated the 
opinion that the universities must always remain the 
main agency for fundamental research, and from this 
view there is little, if any, dissent. The question at 
issie is rather the extent to which the ordinary 
science graduate should receive some training in 
research, and whether such traming fite him or 
otherwise for an industrial career, which may or may 
not be in research. 

It has been argued, though more partioularly in 
respect of fundamental research, that only the 
exceptional man, who haa given evidence of possessing 
the appropriate qualities of mind, should be encour- 
aged to pursue postgraduate research m the university, 
and that such training is quite unnecessary for the 
ordinary student. If he has acquired a cloar under- 
standing of the soientiflo method and of the technique 
and fundamental principles of his chosen discipline, 
he should be able to adapt himself to whatever work 
may be required of him when he enters industry or 
on any other career. Moreover, the shortage of 
trained scientific men has made it essential that the 
methods of training, whether before or aftor entering 
industry or the selected occupation, should be as 
efficient as possible from the pomt of view of avoiding 
misfits and waste of trained man-power and of 
securing easy and smooth adaptation. 

Such considerations make the proceedings of the 
second annual conference on industrial research held 
at Columbia University, in June 1951* of wide 
interest in Great Britain as well as in the United 
States of America. The conference, -which was 
sponsored by the Department of Industrial Engin- 
eering of that University, was concerned specifically 
with the selbction, training and use of personnel in 
industrial research. To some extent it strayed into 
side-issues, as, for example, the discussion on oper- 
ational research provoked by Mr. R. L. Ackoff's 
paper on methodology and mathematical statistics 
and their application in research, and by the papers 
of Dr. P. N. Powers on industrial research workers 
and defence, and R. M. Hogan on research and 
national man-power policy. The latter papers, bow- 
ever, demonstrated that the question of efficiency 
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and avoidance of waste in training is a8 important 
in the United States as it is in Britain, and Mr. 
Ackoft’s contribution emphasized the importance of 
the issue between. generalized and specialized training 
in regard to the assimilation of the graduate ım 
industry. 

The two most critical issues raised in these dis- 
cussions turn, first, on the specific qualities required 
in the industrial research’ worker, and second, on the 
recognition of these qualities and selection of the 
workers who poasess them. The decision between 
general and speoiflo training must depend, at least in 
part, on our abilrty to define fairly precisely the 
qualities for which we are looking, and to consider 
the methods which most effectively encourage the 
development of these qualities. Until that stage 18 
achieved, there seems to be little pomt in fostering 
postgraduate research when the utility of the 
latter may be called in question from the point of 
view of subsequent adaptation of the graduate 
concerned. 

In two of the papers, those of E. W. Engstrom, 
vice-preaident in charge of research in the Radio 
Corporation of America, and of Prof. D. B. Hertz, 
of Columbia University, much stress was laid upon 
the desirability of originality and creativeness. These 
are precisely the qualities that mark the out- 
standingly successful research worker, whether in 
industry or elsewhere, and at the same time they 
are those which are the most difficult to distinguish. 
Even as to the conditions in which they flourish and 
are best fostered we know relatively little, though 
those conditions are also the conditions in which 
research work in general is most fruitfully pursued, 
though not necessarily those in Which high inventive- 
ness is likewise encouraged. 

Nothing in the discussion of these two papers 
suggested that, despite agreement as to the import- 
ance of creativeness, there is any recognized means 
of detecting it at an early stage; as Dr. Engstrom 
remarked, only experience can show whether a man 
possesses such powers. Apart from this, the mam 
emphasis was laid on the soundness of the scientific 
training which a candidate for a research post in 
mdustry has received, and on his ability to work 
with others as & group. Whether he has already been 
engaged in research appears to be immaterial so long 
as he possesses these qualifications. It might be said 
that, as Dr. H. A. Leedy pointed out in e subsequent 
paper on training young research workers, the 
capacity to learn is more umportant than the know- 
ledge the candidate has actually acquired, subject to 
a certain besio minimum. 

It is comparatively easy to specify desirable 
qualifications for a research worker, as not only Dr. 
Leedy but also other conference speakers recognized, 
notably, besides Dr. Engstrom, Dr. H. K. Work in 
his paper on the university’s role in training research 
workers. Besides fundamental professional know- 
ledge already noted, and the ability to use it, much 
stress was laid by these three speakers on the personal 
qualities and character of the applicant, including 
not merely the ability to work with others, but also 
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such qualities as the capacity to express himself 
clearly and concisely, his scientific inquisitiveness, 
practical outlook, initiative and energy. The diff- 
culty is not to specify the desirable qualities but to 
determine which applicants posses them, and Dr. 
Leedy frankly admitted that the best we can hope 
for is that some few of the men chosen will live up 
to expectations. 

Although it may be conceded that the quality of 
creativeness and imagination which lifts the research 
worker to the highest level is almost impossible to 
diagnose by any selection technique, Dr. Leedy's 
view as to the futility of selection techniques seems 
to be too pessimistic and scarcely warranted by the 
general trend of the discussions at this conference. 
At least if we know what we are looking for we should 
be able to eliminate & fair proportion of misfita, and 
even to do this involves avoiding waste of trained 
man-power on & scale sufficiently serious at present 
to justify an effort to improve existing techniques of 
selection. On this the Conference at Columbis 
University reflected opinion freely expressed at the 
Conference on Industry and the Universities organized. 
by the Federation of British Industries in, Great 
Britain in November 1949. Moreover, it brought out, 
as did the latter, that what industry looks for in its 
research workers is, in the first place, not so much 
training in the technique of research, or even the 
possession of creative ability and imagmation. 
Industry is prepared to take a chance that the 
second will develop as training in the necessary 
research technique is given within industry iteelf. 
The prime necessity is the possession of a sound 
knowledge and understanding of some scientific 
discipline, and the ability to think clearly and to 
express ideas clearly in speech or writing. If a recruit 
possesses these qualities, together with those other 
personal qualities such as reliability and the capacity 
to co-operate, industry will be able to make effective: 
use of him, even if he does not prove to be in the! 
first rank as an original investigator. These qualities, | 
moreover, are those which should be to a large 
extent the natural result of a university education, 
not only in the faculty of smence but also in any 
other faculty. To the extent to which the 
university graduate seeking to enter industry is 
deficient m them, we should seek to inquire into 
the character of the educatión he reoeived at his 
university and to remedy such deficiency at its 
BOuroe. 

The corollary of an efficient selection technique for 
industrial research personnel 1s an appropriate stan- 
dard in university and m technological „education, 
and thia ia a point to be remembered in the current 
discussion on the expansion. of higher technological 
education in Britain. There is, however, & further 
reason why industry can afford to take some chance 
in respect of creative ability on the part of rts recruite 
for industrial research. Prof. 8. B. Littauer, in his 
paper ‘What Makes a Good Research Man”, pointed 
out, much as other speakers had done, that & research 
worker must possess a background of knowledge as 
well as some imagination and inventiveness, and that 
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the extent to which these are desirable is not easy 
to define. In technical research, however, logical 
procedures are dominant factors: such research 
demands the astute organization of reproducible 
knowledge pertinent to the problem under study, the 
focusing and weighing of evidence, the determination 
of the relevance of data and the unbiased testing of 
hypotheses. These and other requirements, such as 
making inferences from observations about the 
general principles which govern thee obeerv&tions 
and predicting from accepted principles what may 
be expected to result from selected operational 

amount to & methodology, the adequacy 
of which largely determines the effectivences of the 
investigation. 

Prof Littauer argues that the research recruit 
should not be expected to possess such a scientific 
methodology, but that its acquisition should be 
encouraged by the research organization and the 
research director. What ultimately makes a good 
research man is a research organization and a research 
director that provide such encouragement, and with 
it the atmosphere, opportunity and stimulation to 
expand and utilize efficiently his subetantive know- 
ledge in an organized attack on the research problems 
confronting him. Not only will an organization 
which provides such conditions get the most effective 
resulta from its existing staff, but also it will not 
need to worry about selecting the creative and out- 
standing research worker. Such men will be attracted 
to work in the conditiona which are most favourable 
to creative thought and work. 

Thus we come back to the conclusions of the 
Barlow report on scientific staff. Selection techniques 
have their part to play in avoiding misfits, and 
especially if they have been, used still earlier to avoid 
wasting time and money on those unfitted to profit 
by a univeraity training ; but they are of secondary 
importance compared with the provision of con- 
ditions in which"creetive work is most fruitfully 
pursued. If we do not offer these conditions, we shall 
not attract men of the quality we desire; and the 
warning is one that should be kept specially in mind 
at such a time of stringent eoonomy, not least in 
government research establishments. But tt is also 
relevant to the question of the form which new 
technological institartions m Britain are to take. 
Whether the technotogical research on an increased 
scalo which is go desirable in Great Britain is developed 
within the walls of university departments of tech- 
nology or of the higher colleges of technology or of 
a new technological institution, or in o0-operation 
with industry or research aæocistions in industry 
iteelf, matters relatively little, provided the oon- 
ditions of academio freedom and status are provided 
which will ensure that the institution attracts to ita 
staff men of the right ability and standing. If such 
conditions are satisfied and the right atmosphere 
exista, even sponsored research itself may present 
little difficulty and may indeed encourage the 
development, not merely of ability and technique in 
research, but also of the mventiveness and scientific 
curiosity which are so desirable. 
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AN ESSAY ON MORPHOGENESIS 


Morphogenesis 7 
An y on Development. By John Tyler Bonner. 
Pp. vii4- 206. (Princeton, N.J.: Prinoeton University 
Prec; London: Oxford University Prees, 1952.) 
825. 6d. net. Y 

H.E subject of morphogenesis can be approached 

from many different points of view. In this very 
teadable~ ‘essay’ Dr. Bonner has drawn widely on 
both the plant and animal kingdoms, especially tho 
lower groupe, to illustrate particular points. In 
general, his subject-matter will be familiar to thoso 
whose special interest lies in the study of morpho- 
genesis; but he has dealt with many aspects in a 
new and refreshing manner. Thus he has contributed 
chapters on size and pattern, physios and chemistry 
of development, patterns of growth, patterns of 
morphogenetic movements, polarity and symmetry, 
patterns of differentiation, and an analynis of develop- 
ment. Botanists in particular will be interested to 
note to what good use he has put the developmental 
data of green alge (Volvooales and Chlorococcales), 
myxomycetes and oomyoetous fungi, in discussing 
morp io movements which are so familiar to 
the zoologist. The author regards morphogenesis, or 
the emergente of an organismal pattern, as being 
referable essentially to the progreasive, constructive 
processes of growth, morphogenetio movement and 
differentiation ; and to the limiting of these processes 
in various ways by intringio extrinsic factors 
which check, guide and canalize them. He also 
recognizes that the physical bases of many morpho- 
genetic processes may or may not be the same for all 
organisms. Polarity, for example, has a different 
physical besis in different organisms. 

In that even the simplest morphological or struc- 
tural feature is the result of the action of a whole 
nexus of factors, and these of different kinda, it may 
well be doubted if an ogenetic development 
will ever be ad y ined. Dr. Bonner, of 
course, makes no claim 15 favis solved any of the 
problems of morphogenesis; but in a lucid and 
interesting manner he has discussed many of the 
major aspects and hgs shown, reference to a wide 
range of examples of indivi developmenta, that 
some phenomena are of very general oocurrenoe and 
hence that it is reasonable to seek for common 
underlying causes. 

The data of morphogenesis, already multitudinous, 
are increasing daily from diverse sourcea. There may, 
therefore, be several viows as to how the subject 13 
to be tackled in the hope of advancing knowledge. 
Few will disagree with the author that “the only 
way of finding a solution to the riddle of development 
will be to discover new and penetrating facts”. As 
to how these facta are to be discovered it is, of course, 
hard to be explicit; but the theais is advanced that 
a ing aim should be to search for a micro- 
theory which would explain in a cdot manner 
the general phenomena of development; for such a 
theory is more likely to afford an insight into the 
inner mechanism of the relevant phenomena than 
any other kind of theory. The same general idea 
has also been advanced by other investigators, for 
example, Woodger. This matter is argued closely by 
the author, and, as he points out, such a mioro-theory 
does not imply that all the phenomena of 
biology are to be brought down to physios and 
chemistry: some kind of intermediate micro-theory 
may prove quite satisfactory— for example, the action 
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of genes as envisaged in contemporary genio theory. 
No macro-theory can yet be offered ; but the kind that 
would be satisfying would be one in which, as in 
crystal structure, the organism could be envisaged as 
being constructed of amall repetitive units. 

It is difficult, in a short review, to give an adequate 
idea -of the contentae of this volume, or essay, for it 
is essentially an extended discussion. Tho reader, 
however, may be assured that it not only touches on 
many of the main features of morphogenesis, as 
presently understood, but also that ıt 18 the product 
of much thought and bears the impress of æ philo- 
sophie mind. C. W. WABDLAW 


GENERAL DISCUSSIONS ON 
CHEMISTRY 


Heterogeneous Catalysis 
(Discussions of the Faraday Society, No. 8.) Pp. 
366. (Aberdeen: Aberdeen University Press, Ltd., 
1950.) 30s. net. 
Colloques Internationaux du Centre Natlonal de 
la Recherche Sclentifique : 
10: Réactions dans l'état solide, Paris, Octobre 
1948. Pp. iv+222. 1100 france; 25s. 30: Ré 
arrangements moléculaires et inversion de Walden, 
Montpellier, 24-29 avril 1950. Pp. 152. 2000 francs ; 
44s. (Paris: Centre National de la Recherche 
Scientifique ; London: H. K. Lewis and Oo., Ltd., 
1949-51.) 
Institut International de Chimie Solvay 
Huitième Conseil de Chimie tenu à l'Université de 
Bruxelles du 10 au 15 Septembre 1950. Le mécanisme 
de l'oxydation; Rapporta et discussions. Pp. int 
508. (Bruxelles: R. Stoops, 1950.) 6550 francs. 
ie general discussions and symposia on 
selected  topios are i features of 
scientific life, it is somewhat doubtful whether the 
publication of the proceedings contributes very much 
to the edification of the general reader. The papers 
presented are not often novel and generally consist 
of material already published, presented in such an 
abbreviated form that they are unintelligible except 
to specialists, and the discussion is usually chaotic 
and composed of fragments which are mutually self- 
destructive. The Faraday Society seams to have felt 
this situation, since ite discussions are prefaced by 
summaries or surveys which try to make some sort 
of coherent picture of what occurred. It is no doubt 
true that the proceedings are stimulating to the 
participants; but the average acientiflc reader, in 
search of concrete information, may sometimes feel 
that, having fulfilled this purpose, they might well 
have ended there. A report prepared by an inde- 
pendent author is usually much more intelligible and 
informative. 

The Faraday Society discussion on heterogeneous 
catalysis comes off rather well in these respects, since 
it includes some mnportent new material in the 
experimental field, and although the ant 
discussions of the papers are on the familiar lines, 
they do not occupy too much valuable space. The 
introductory paper, by Prof. H. 8. Taylor, is readable 
and informative. Some of the outstanding difficulties 
and contradictions in the fleld are dealt with in other 
pepers. Tho section on techniques brings together 
some valuable information on modern methods. The 
whole volume is well above the usual standard of 
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such discussions and cannot fail to be useful both to 
specialists and thoee whose interests are more general. 

The two “Colloques Internation&ur" are lees 
praiseworthy. The articles are too numerous and too 
brief to be wholly intelligible, and the volumes leave 
a feeling of surfeit and mental dyspepsia which they 
are bound to produce in such a form. The topics are 
of great interest and umportanoe ; but the treatment 
as & whole does not present & coherent picture of the 
state of the subjects. All the same, the volumes 
will be found useful in & limited field. Readers who 
know little of the subjecta will not know very much 
more after reading the fragments. It is suggested 
that & smaller number of contributions, more 
adequately treated and with some regard to the 
needs of non-specialista, would be more suitable. No 
doubt the peu gained much from the pro- 
ceedings ; but they might well have been satisfled 
with this and let the matter rest. May we hope that 
future publications will be more attractive to the 
general scientific reader ? 

The report of the eighth Solvay Oongrees contains 
some papers of reasonable length, carefully prepared 
and clearly presented. They are all intelligible and 
valuable, and. & reader will gain real information from 
them. The fleld covered is wide, and includes the 
important biological aspectes. The authors do not 
assume that the reader already knows what is in the 
papers, and m general lay the foundations well: The 
mathematical treatment is hmuted to what is really 
essential, and is adequately related to the i- 
mental material. The discussions are often co 
and unnecessary. The bibliographies are extensive 
and good. The subject of the mechaniam of oxidation, 
in rte present stage of development, is diffloult and 
most important, and this volume may be said to 
olarify and unify a good deal of scattered material in 
& very satisfactory way. Some mmportant newer 
reagents such as periodic acid have found extensive 
applications but are still not adequately treated in 
the detailed text-books. They are well represented 
here. The whole volume 1s sure of & weloome from 
many Iinds of readers. J. R. PARTINGTON 


BRITISH AMATEUR 
ORNITHOLOGIST'S VADE-MECUM 


The Pocket Gulde to British Birds 
By R. B. R. Fitter. Pp. xvit+240+112 plates. 
(London and Glasgow: Wm. Colins, Sons and Co., 
Ltd., 1952.) 21s. net. 

HIS text-book aims at prenting Brrtish birds 

accurately to the beginner by .coupling Mr. 
R. A. Richardson’s fine illustrations with the use, not 
of measurements and technical descriptions, but of 
a simple classification into eight groups: very short, 
short, medium short, medium, medium long, long, 
very long, and huge. There are also wing, neck, leg 
and bill ratios m gunilar categories. It seems a pity 
that the length of each bird is not given in inches, 
so that if the student finds himself very close to, or 
able to handle, a wild bird, he can check by measure- 
ment. To same extent the artist has overcome this 
difficulty by providing & silhouette of & sparrow upon 
each page of illustrations. 

The beginner who may be at first confused by the 
novel classification in this book should take Lond 
from Mr. Friter’s observation that even the 
cannot be confident about the identity of some of 
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the "small brown birds", unlees they call or smg, 
when the novice possessed of a good ear may aa 
quickly recognize the species ; and he may turn to 
the key at the end of the book for alternative methods 
of identifleation— colour, structural features, be- 
haviour, voice and habitat. There are a calendar of 
migration and breeding periods, lista of geographical 
races and rare visitors, and an index. About half a 
is devoted to each common (or not very rare) 
ritish bird, and this section forms the bulk of the 
highly condensed but accurate text. The first to 
described is the amallest, the goldorest, classified 
under “Land Birds: Very Short". The last is the 
mute swan—under “Water Birds: Huge". Sensibly 
inchided are some introduced semi-feral species. 
Chinese goose, mandarin duck, ‘London’ pigeon and 
budgerigar, for example, are described; and they 
are likely to confuse the amateur in search of 
indigenous species, unless he is warned about these 
‘foreigners’. 

This guide depends upon the succeas of Mr. 
Richardson’s six hundred colour and four hundred 
black-and-white illustrations, of which Mr. Peter 
Scott, himself responsible for some free-flying non- 
indigenous wildfowl in Britain, says in the foreword 
that "nothing of the kind has been so well done in 
Britain before" and “a new bird painter of great 
akill has entered the field". I am inclined to agree 
that the combined efforta of artist and colour pro- 
ceasor have been successful in overcoming the 
difficulties of presenting the fine differences of shade 
and tint between related species, to a degree not so 
uniformly attained before. The warblers have not 
been, and may never be, portrayed in colour to the 
satisfaction of the expert, so delicate and changeable 
are ther tints, according to the strength of the 
natural light. It was a good plan to show alike- 
coloured, even though otherwise unrelated, species on 
the same page. The black-and-white illustrations 
are mainly of birds in flight, usefully showing wing- 
pattern and form. The whole seems to justify the 
claim on the jacket, of a pooket-guide which is also 
"the oomplete identification book". 

R. M. Looney 


No 4336 


HISTORY OF THE NORTH 
AMERICAN BUFFALO 


The North American Buffalo 

A Critical Study of the Species in its Wild Stato 
By Frank Gilbert Roe. Pp. viiit957. (Toronto: 
Uniyersity of Toronto Preas; London: Oxford 
University Prees, 1951.) 905. net. 


T is unfortunate that our thirst for knowledge of 
the larger forms of wild-life often postdates their 
partial or complete elimmation. Inevitably, perhaps, 
the pioneers of a spreading civilization have little 
interest in preserving, much less’ documenting, the 
aatural features of the new worlds they up. As 
» consequence, we aro campelled to search diligently 
among the ruins for scrapa of knowledge in order to 
»uild up even an inadequate story of what has been 
ost for ever. The story of the North American 
yaffalo is but one of many, and in this book the 
uithor, after years of researah, has written a thousand 
sages closely documenting the history of the buffalo, 
rom its first discovery in 1580 to ita virtual 
xtermination in the 1880's. 
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Dr. F. G. Roe's text reads like a legal ju ent, 
an objective recital of all the available evidence, 
with little sign of the possible verdict until, towards 
the end and preceding the four hundred pages of 
appendrxes, bibliography and general index, he gives 
a few pages of concluding summary. The twenty- 
four chapters deal with the general characteristics of 
the buffalo, and with its habitat, but more especially 
with ita former numbers, the regularity or otherwise 
of ite behaviour, and ita influence upon the Red 
Indians who occupied the same territory. Through- 
out, his approach is avowedly iconoclastic, and it ia 
perhaps in & subconscious attempt to counteract this 
that his effort to maintain an objectivity leads to & 
certain obeourity in the writing. 

Itis the common praotice in referring to the North 
Amerioan buffalo always to speak of their countloss 
mullions that blackened the plains. Dr. Roe seers 
to think that, even es a mere figuro of speech, this 
is widely misleading, and he takes his reader through 
an analysis of a large quantity of reporta and statistics 
to prove it. Yet there is more support for this con- 
tention in the evidence he brings forward to prove 
his second point, that the erratic habits of the buffalo 
accounted for the peculiar nomadism of the Indians 
of the plains. 

Our modern information tends to suggest an almost 
cloak-like regularity in the habita of wild animals, so 
that tho idea of &nything— bird, beast or even por- 
poise—wandering or behaving fancy-free is regarded 
as somewhat old-fashioned. In strong contrast to 
this, a case is made out in this book for believing 
that the behaviour of buffalo, singly or in herds, was 
strongly individualistic. The author goos so far as 
to reject any notion of vast seasonal migrations. 
His views are unorthodox, also, in regard to the 
habits of wolves. Observations in recent years on 
the North American wolf have ted a remark- 
able regularity in ite habits, but the evidence put 
forward by Dr. Roe leads him to suppose that the 
wolves formerly preying on the buffalo wero com- 
pelled to an erratic nomadiam in order to follow 
their supply of food. Moreover, he believos the 
Indians of the plains owed their nomadic habite to 
that same need for keeping in touch with their main 
source of subsistence, and he postulates a definite 
link between the preaence of this inexhaustible supply 
of food and the Indian mentality and general outlook 
on life. Incidentally, he exoner&tea the Indians from 
the criticisms of wastefulneas in their slaughter of 
the buffalo and fixes the blame very certainly on tho 
improvident white settler. 

Another conclusion given by Dr. Roe in his sum- 
mary, especially interesting since he i8 an engineer 
by profession and not a biologist, is the more remark- 
able in that ıt ia reached by way of a severely objective 
study of documentary evidence. To the many 
roologiste to-day who deny intelligence in any but 
tho human species, with perhaps a dawning intelli- 
gence in the higher apes, Dr. Roe points out that, if 
the theory of evolution means anything, it must 
mean that “the dawning of the capacity for individual 
impulse must begin somewhere" (his italios), and he 
conceives “‘of no sound reasons why this should not 
apply to tbe buffalo species". Finally, “In rolation 
to buffalo in particular, the most philosophic and 
generally reliable historian of the species at . . . large 
explicitly oredita them with a degree of individual 
variation in conduct which can scarcely be ascribed to 
anything else than some form of personal intolligenoo, 
define it how we may". Moen BURTON 
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THE ROYAL SOCIETY : 
ANNIVERSARY ADDRESS BY Dr E. D. ADRIAN, O.M., F.R.S. 


AWARD OF MEDALS, 


Copley Medal 


HE Cormy MuDAL is awarded to Prof. Paul 
Adrien Maurice Dirac for his remarkable con- 
tributions to the quantum theory of elementary 
particles and electromagnetic flelds. All his work has 
& very distinctive quality, in that he has known how 
to make evidant the relationship of the remote 
abstractions of the pure mathematician to the 
extremely practical problems facing the atomic 
physicist. This & even in his earliest work, 
for in 1926 he took up the non-commutative algebra 
of Heisenberg, and solved the problem of & non- 
commutative planetary orbit. Not long afterwards, 
he showed how tho ‘matrix mechanics’ of Heisenberg 
could be identified with the ‘wave mechanics’ of 
Behródinger. It is this paper, with ite development 
of the idea of ‘representations of physical states’, that 
more than any other has given the colour of hia work. 
The advances made in 1927 had not provided a 
relativistically invariant mechanics for the electron, 
nor had they explained the phenomenon of ‘electron 
spin’. In 1928 he remedied both of these defecta at 
the same time. Perhaps the deepest quality of this 
work was that it replaced the second-order equations, 
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previously universal in wave-thoory, by equations of' 


the first order. These equations had some astonishing 
consequences, such as poesible states of negative 
kinetio energy; and Dirac attempted & physical 
interpretation of these states by the concept of a 
background of electrons occupying nearly all such 
states. An unoccupied state appeared in the physical 
world to be a particle of electronic mass and positive 

, equal in magnitude to that of the electron. 
The itive electron’ or ‘positron’ was actually only 
discovered several years later, ond it fitted into 
Dirao's acheme. 

During the same period he-was responsible for 
another discovery of the very first importance, the 
Fermi-Dir&o statistic which was mdoependentl 
formulated by both these authors. Dirac began with 
the conception that electrons are all identical, and 
made the point that unless electrons obeyed this 
statistic it would be possible to recognize their 
individualty ; this is a typical example of the 
manner in which he has known how to devise the 
most practical conclusions from the most abstract 
principles. It was this statistic which served to 
oxplam the nature of the conduction of electricity m 
metals, one of the most formidable diffloulties of the 
older physica. 

Same of Dirac’s most brilliant work was done at 
Cambridge while he was & Senior Student of the 1851 
Exhibition. He was elected a Fellow of the Royal 
Society in 1930, the year in which appeared the 
first edition of his book, ‘Principles of Quantum 
Mechanics”. This book has ths highly individual 
character of all its author's work; considering the 
novelty and diffculty of the’ subject, ite clarity of 
style and directness of approach are models of what 
a scientific text-book should be. Dirac was appointed 
to the Lucasian char at Cambridge at the early age 


of thirty and was awarded a Nobel Prize in Physics, 
jointly with Schrodinger, in 1983. 


Rumford Medal 


The Rusoronp Muparn is awarded to Prof. Fritz 
Zernike. In the year 1934 Prof. Zernike desaribed a 
simple method of indicating the absolute errors in 
the surfaces of concave spherical mirrors. Realizing 
that minute defects in the regularity of the surface 
would give rise to diffraction images out of phase 
with the central image, he proposed the use of a phase 
plate to neutralize this difference. Interference then 
takes place, and on looking through the phase plate 
the position and magnitude of any irregularities are 
clearly indicated and may be retouched as neceasary. 
A year later Zernike applied a similar method to the 
microscope, with resulta of far-reaching importance. 

Durmg the long period of the evolution of the 
microscope, there have been periods of quiescence 
and of great activity—tho latter always stimulated 
by some outstanding individual. Of these periods it 
is only neoeeeary to refer to the close of the past 
century when Abbe made what then appeared to be 
an exhaustive study of the light distribution in the 
back focal plane of the objective. He showed that 
objecta with a highly organized structure gave rise 
to & series of diffraction spectra of the zero, first and 
higher orders. 

It was then assumed that & transparent phase 
object must of necessity give rise to an image of low 
contrast unleas suitable staining techniques could be 
employed to differentiate clearly between the various 
structures forming the object. The phase object waa 
thereby converted into an amplitude object by means of 
elaborate techniques which gave rise to changes in the 
object and in some cases to artefacta. These methods 
could not, of course, be applied to living material. 

By slightly modifying a standard microscope, 
Zernike showed that it was possible to neutralize the 
phase difference existing between the spectra of rero 
and first orders, and thus by interference to tranamute 
the invisible changes of phase produced by the object 
into changes of amplitude in the resulting image. 
Living transparent collular structures are by this 
means imaged in contrast in such a manner that for 
amall phase changes the depth of tone at any image 
point is proportional to the phase change brought 
about at the corresponding object pomt. 

To summarize, Zernike waa the discoverer of a new 
and moat valuable microscope technique, an advance 
comparable with that contributed by Ernst Abbe 
towards the close of last century. Phase-contrast 
microscopes are now in daily use in laboratories 
throughout the world. Science 1s also mdebted to 
Zernike for many valuable contributions to tho under- 
lying mathematical theory. Zernike’s work has alao 
acted as & great stimulus to the study of diffraction 
phenomena and has led indirectly to other important 
advances in the fleld of interferometry. 


Royal Medals 


A Roxar Mmpat is awarded to Prof. Christopher 
Kelk Ingold, professor of chemistry in the University 
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of London and director of the Chemical Laboratories 
at University College, for his extensive Investigations 
of the mechaniam of, and the factors influencing, 
organic reactions. 

Over many years it bas been Ingold's purpoee to 
treat the mechanism of organic reactions in & 
quantitative fashion and to understand the factors 
influencing such reactions in terms of fundamental 
physical chemical concepts. Thus, for example, in 
the very early days he made the first successful 
attempt to understand the interaction between two 
ions, and between an ion and a permanent dipole, in 
terms of quantitative electrostatic factors, and 
applied this work to the velocity of esterifloation and 
hydrolysis. 

Ingold and his co-workers, for the first time, gave 
& complete elucidation of the reaction between an 
ion and & polar molecule. They have studied the 
influence of substituenta on the velocity of organic 
reactions and have made the most detailed and 
beautiful analysis of the structure of benzene. All 
this work is characterized by detailed experimental 
investigation in which quantitative data on the 
mechanism of reaction have bean obtained. On this 
quantitative work it was possible for Ingold to hase 
a detailed theoretical framework, and it would be fair 
to say that no man has contributed with such detailed 
exactness and with such breadth of theoretical vision 
to our knowledge of the mechanism of organic 
reactions as has Ingold. Moreover, his work and 
ideas are not only applicable to the particular 
reactions which he has studied. His ideas are at the 
very basis of quantum chemical theory: in some 
cases he has anticipated quantum mechanical ideas 
—in others he has been quick to see the application 
of such ideas to his own work. 


No, 4336 


A RovanL Merpat is awarded to Sir Frederic 
Bartlett for his work on experimental paychology. 
The School which he founded at Cambridge on the 

innings made by Rivers and Myers became, under 
his leadership, the dominant school in Britain and 
one of the most famous and respected in the world. 
There were good reasons for this. Bartlett, at the 
beginning of his career, saw in mental process a fleld 
for expernmnental observation complete in itself, 
independent both of philosophical theories and 
physiologists’ stimulus-response investigations. He 
very early recognized the many factors that enter 
into these responses and saw that they could be 
explored in manual and bodily action, in hand akills 
and skills at games, as well as in verbalizations. An 
interesting point was his discovery of the important 
part played by memory of previous performance in 
maintaining or increasing an individual's akill. His 
work has always shown great originality of method, 
unusual power of penetrating a problem and fertility 
in disoovering analogous subjects for experiment. 
While realizing their validity in certain respects, he 
has shown a refreshingly critical judgment of the 
limitations of statistioal methods in biology, and he 
has done much to prevent modern experimental 
psychology from degenerating into the composition 
of graphs and arithmetical tables. 

His book on ‘Remembering’ (1032) is a classic 
of psychological research, emphasizing the effects of 
social conventions and different ways of living on 
performanoe and response. During the Second World 
War, Bartlett and his pupils in the Cambridge 
laboratories did & greet deal of research for the 
Services, especially on the effects of fatigue in 
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duninishing quality of performance in pilots and the 
complex factors t facilitated it. Since then his 
advice has been eagerly sought in industrial personnel 
problems. 

Bartlett’s output has been considerable, but it 18 
the olarity and conciseness of his thought whioh 
has made his experimental resulta so fruitful. 


Davy Medal 


The Davy Mupat is awarded to Prof. Alexander 
Robertson, professor of organic chemistry in the 
University of Liverpool. He achieved & world-wide 
reputation as an authority on the organic chemistry 
of those natural products belonging to the olass of 
compounds containing heterocyclic o n atoms. 
Arising from his early studies with Sir Robert 
Robinson on anthocyanidins and anthocyanins, 
Robertson developed an interest in the natural 

ides, and his first major studies were in this 
fleld. He developed new methods of synthesis for 
biosides of phenols, and by a combination of 
analytical and synthetic procedures he established 
the structures of a large number of these substances, 
including indioan, the natural glycoside of the 
indigo plant, and ruberythrio acid, the glycoside of 
madder. 

Following on these Mas ses he commenced 
lus long series of studies of hydroxy-carbonyl com- 
pounds, and on heterocyclic oxygen compounds of 
natural occurrence. Compounds of these types 
include many of the familiar non-nitrogenous bitter 
principles of plante, as well as a variety of fish 
poisons and insecticides. Over the past twenty years 
Robertson's output of research in this fleld has been 
prodigious, and his work throughout has been marked 
by brilliance, alike in perception and exoeution. 
Among his many triumphs may be mentioned his 
clarification of the chemistry of the rotenone group 
of insecticidal compounds from derris root, of usnio 
acid from lichens, and of the complex natural colour- 
mg matters, rottlerin from kamala, dracorubin from 
dragons blood resin, and the pigmenta of the insoluble 
red woods. It is worthy of particular montion that 
in all these cases Roberteon was dealing with problems 
which had baffled many investigators and were 
regarded as chemical puzzles ; such they would have 
remained but for his brilliant synthetic studies on 
oxygen-ring compounds in general. Further develop- 
ment from this point led to his clarification of the 
structure of the natural furano-coumarins and furano- 
chromones and of the mould colouring matters, 
citromycetin and citrinin. In another colouring 
matter isolated from a micro-organism, violacein, 
Robertson encountered the remarkable oxidation of 
hydroxy-indole derivatives, which is bound up with 
the problem of melanin formation in animals, and ho 
has since then made, and continues to mako, notable 
contributions to our knowledgé of the mechanism of 
melanin formation. 

In short. Robertson is & brilliant organic chemist. 
who has not only solved & long series of structural 
problems which had baffled earlier workers, but in so 
doing has opened up new flelds of study. 


Darwin Medal 


The Darwin AlmpaL is awarded io Prof. John 
Burdon Sanderson Haldane, Weldon professor of 
biometry in University College, London, for his work 
on the analysis of the causes of variation and of the 
mechaniam of selection. The conclusions derived 
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from his researches have permeated practically every 
field eof evolutionary discussion, and his ideas have 
fundamentally altered our knowledge of evolutionary 


For many years he has insisted that a proper study 
of evolution involves the development of methods 
for investigation of the genetics of populations. His 
mathematical treatment of the question was the first 
of its kind, and has played a large part in the great 
development of understanding of evolution durmg 
the past twenty-flve years. 

He has been a pioneer in applying biochernical 
knowledge, especially of enzymes, to problems of 
genetics. His contributions to stmctly genetical 
problems are fundamental. They included some of 
the earhest demonstrations of linkage in birds and 
mammals and of partial sex-linkage in man. He 
made the first investigations of human mutation- 
rates (simultaneously with L. S. Penrose), has studied 
interspecific hybrids and discovered the rule by which 
their Bex 18 determined. He was one of the first to 
develop & theoretical treatment of polyploidy and to 
ghow ita evolutionary significance. 

He has thus made first-rate contributions by his 
detailed researches, his mathematical treatments and 
his general analysis of evolutionary problems, to the 
field of Darwin's work. 


Buchanan Medal 


The Bucranan MEDAL is awarded to Bir Rickard 
Christophers. Many of the early papers by Christo- 
phers appeared in the reports to the Malama Com- 
mission of the Royal Sooiety from 1900 onwards. He 
was one of the two principal authors of these reporta, 
which make a fundamental contribution to our under- 
standmg and prevention of malaria, the greatest 
cause of sickness in the tropics. 

Fifty years ago, Christophers originated the funda- 
mental idea that malama is not transmitted by 
Anopheles mosquitoes in general but by certain species 
of Anopheles, not by others: much turned on tho 
insect’s choice of -host, and both in Asia and Africa 
1t was shown that different species of Anopheles 
breed in different types of water: the control of the 
dangerous species is stil based on thi, and ‘species 
sanitation’ constitutes a fundamental advance in 
publio health. 

Turning to the disease itself, Christophers distin- 
guished several main types in the epidemiology : he 
developed new quantitative methods. He observed 
that, in such & region as the Punjab, people are not 
soaked in malaria; they possess, therefore, little 
mnmunity, with the consequence that immense 
fulmmant epidemics may occur at intervals of a few 
years. This he contrasted with the hyper-endemic 
type of malaria which occurs in places where people 
are exposed to malaria at all seasons and in every 
year; in such places the disease may indeed be grave, 
especially to children, but ıt, does not oocur m great 
outbreaks. 

It is not too much to say that nearly all our basic 
knowledge of the ponditions leadmg to the spread of 
malaria arises from investigations ‘carried out, mostly 
in India, by Christophers and those immodiately 
associated with him. 


Sylvester Medal 
The SYLVESTER MEDAL is awarded to Prof. Abram 


Samoilovitch Besicovitch, Rouse Ball profeasor of 
mathematios in the University of Cambridge. 
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Besicovitch left Russia in 1925 and came to Great 
Britain after working for a short tme with Harald 
Bohr in Copenhagen; he is one of the foremost 
authorities in the world on the theory of plane sets of 
points and the area of surfaces. His first notable 
work lay in the generalization of the theory of almost 
periodic functions of Harald Bohr. By ping the 
condition of continuity of the functions, he obtained & 
theorem of the Riesx—Fischer type, thus rounding off 
the theory 1n an easential point. Later, and in collabor- 
ation with Bohr, he showed how io develop tho 
whole theory from the point of view of function 
spaces. His book, pubhahed in 1982, is stil the 
standard work on the analytical side of the 
theory. 

During the 'thirties he published & large number of 
papers on various topies of analysis ; but probably the 
most significant of his papers in this period are those 
devoted to the study of the structure of seta of points 
in the plane, which are among the deepest and most 
original contributions to modern analyms. 

In recent years he has made a number of funda- 
mental contributions to the theory of the area of 
surfaces in space. He has also solved a number of 
isoperimetric problems and made a very important 
contribution to the additive theory of numbers. 
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Hughes Medal 


The HucuEs MEDAL is awarded to Prof. Philip 
Ivor Dee, who is distinguished for his application of 
the oloud-ohamber technique to the study of nuclear 
transmutations. After early work with Prof. C. T. R. 
Wilson, he studied the mteraction of neutrons with 
electrons immediately after the discovery of the 
neutron by Chadwick, and showed that the neutron— 
electron interaction was extremely small. He then 
applied the cloud chamber to the study of the 
transmutations of lithium and boron by high-speed 
protons which had been discovered by Cockcroft 
and Walton. His very elegant photographs showed 
directly and proved conclusively the disintegration 
of boron into three alpha-particles. He then turned 
to the study of the disintegrations produced by heavy 
hydrogen, which had been discovered by Rutherford 
and Oliphant. The cloud-chamber evidence proved 
that the disintegration of deuterium by deuterons 
could take place erther into a proton and a triton or 
into a neutron and helium-3. Thuis is one of the most 
importent of the nuclear transmutations. 

Dee was then largely responsible for the design and 
installation of the one-milhon volt proton/deuteron 
&ooeler&tor in the Cavendish Laboratory during 
1936-39. This equipment waa remarkably successful 
and has been copied by numerous laboratories. Tt 
enabled & new series of refined experimenta on nuclear 
tranamutations to be undertaken. Under his direction, 
the High Voltage Laboratory carmed out & large 
number of investigations on the tranamutation of the 
light elements which clarifled many important 
aspects of such transmutations. 

Dee left the Cavendish Laboratory with his group 
on the outbreak of war ın 1939. He was responsible - 
at the Telecommunications Research Establishment 
for the development of the technique of microwave 
radar—probebly the most important technical 
development of the War. 

At the end of the War he was appointed to the chair 
of natural philosophy in the University of Glasgow 
and has there built up an active school of nuclear 
physics. He has equipped & high-voltage laboratory, 
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and installed a 30-million volt electron synchrotron 
and & 330-million volt electron synchrotron. He has 
recently published an important paper with Richards 
showing that alpha-particles produce chemical effects 
in liquids through the interaction of short-wave 
radiation. 
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The Council has already presented to the Fellows 
its report on the work of the Society during the past. 
year—the 290th year of its existence. It was & year 
in which we had to sustain a grievous loss in the death 
of our Royal Patron, King George VI. The Queen 
has been graciously pleased to become Patron of the 
Society, and the Fellows will rejoice to know that our 
historio Charter Book is now adorned with Her 
Mejesty's signature on the appropriate heraldic page, 
a reminder of the great privileges which the Society 
has always enjoyed simce the days of its Royal 
Founder. 

There are certain items in the Council’s report to 
which I may refer. There is, for example, the 
encouraging fact that the delays in publication of 
papers in the Proceedings and Transactions show & 
steady reduction. The average time between the 
receipt of a paper and ita publication has been 
26 weeks for Proceedings A, and since June 12 papers 
have taken less than 20 weeks. But costs continue 
to rise and, apart from our own publications, there i8 
the vory serious problem of financing the publication 
of abstracts, particularly in the fleld of chemistry. We 
must not rely unduly on the help of industry and of 
Government funds for such important work; but I 
should like to take this opportunity of thanking those 
industmal concerns which have contributed sgo 
generously towards it. Al of us, sorentists, in- 
dustrialista and Government alike, know the great 
value of our abstracting publications, and none of 
us can afford to relax our efforts to keep them 
flourishing. 

These abstracting services show us how scientific 
knowledge is expanding; but before tendering advice 
about them we ought, no doubt, to set our own house 
inorder. The Royal Society Library contains a wealth 
of soientiflo material and papers not yet adequately 
catalogued: we were most grateful to the Pilgrim 
Trust for the grant it gave three years ago to enable us 
to make & calendar of the Society’s papers from 1800 
onwards, and it has now earned our renewed gratitude 
by providing a further grant. 

One other benefaction should be mentioned. As 
the Treasurer reported last year, the Society has 
received the sum of £70,000 on account of the John 
Joseph Jaffé bequest. During the year we have been 
able for the firat time to award & "Mr. and Mrs. John 
Jeffé Donation” from this bequest. This first award 
was made to Bir Geoffrey Taylor, who retired from the 
Yarrow profeesorship in February 1952 but continues 
to direct an important research programme in 
Cambridge. When we receive the whole of the 
bequest, we look forward to making many further 
awards in & manner which will be in accordance 
with the wishes of the donor and will render great 
service to the advancement of science. We are very 
grateful to the late Mr. Jaffé for this bequest. 

There is one item which concerns our staff. At the 
end of the year Mr. P. D. Rogers, deputy assistant 
secretary, ia due to retire from the Soviety’s service 
after being with us for more than forty years. He 
began as & junior when Bir Archibald Geikie held 
office and has served in all under ten presidenta of the 
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Society. He is now our Clerk of Council, and the 
Society will know that the smooth running ef our 
business owes much to the care and efficiency of his 
work. During these past forty-ono years ho has sean 
the Society's responsibilities expanding over a widor 
and wider fleld. We are extremely sorry to soe him 
go and we congratulate him on his long and successful 
career at Burlington House. 


NEW TECHNIQUES IN THE STUDY OF THE 
NERVOUS SYSTEM 


It is not usual at the anniversary meeting of the 
Society to give more than the names of those Follows 
of the Society who have died during the year. but 
there is one of them who occupied & special place as 
much by reason of his personal qualities as of his 
great services to science over many years. Charles 
Scott Sherrington was president during 1920-25, 
he was a physiologist of world-wide renown, & man of 
letters as well as a scientist and one who inspired 
universal affection. Few scientists of our time have 
been so well qualifled to judge the advance of human 
understanding of the natural world, for he lived long 
enough to have witnessed most of the great achieve- 
ments of the present era and he had made an intimate 
study of the science of the Middle Agus, when the 
schoolmen and the alchemists were as satiaflel with 
their theories ag we are with ours. 

But Sherrington was primarily & physiologist and 
80 waa interested in the development of ideas concern- 
ing the living organism —''Man on his Naturo". 
In his own work he had seen the transformation of 
physiology from a science stil largely anatomical 
and concerned with the description of bodily adjust- 
menta mto one which is more concerned with the 
cell and makes full use of the most advanced teoh- 
niques of physics and chemistry. His work roflected 
this change 1n that his earlier experiments doalt with 
reflex movements and his later with the control of 
the individual motor units ; but ita enduring quality 
comes from the fact that he was always alive to the 
whole range of biological inquiry. He thought of 
cell activities in ther relation to the organized 
behaviour of the whole animal. 

He studied the integrative action of the norvous 
system. That was the title of his classical series of 
lectures published in 1906. His method was to 
select a relatively simple movement which could be 
evoked under standardized conditions, like the 
withdrawal of the foot from & noxious stimulus, io 
study the whole apparatus of sense organs, nerve 
fibres and central cell stations concerned in such a 
reflex and by doing so to establish the goneral prin- 
ciples by which simple movements are compoundal 
to give more elaborate activity. 

His book was reprinted by the Physiological Socioty 
when the International Congress met in Oxford in 
1947. It needed no alteration, and although a great 
deal had been found out about the nervous system 
since 1906, the general conclusions are still the only 
general conclumons which can be drawn. But this 1s 
not so much a& confession of the failuro of neurologists 
to solve their problems as an index of the fundamontal 
difficulty, at all events the fundamental naturo, of 
the main problem. which is to construct a phyuiolo- 
logical picture of intelligent behaviour. 

So mfith has been written about this in recent times 
that there is no point in elaborating it now, but our 
picture of the nervous system is extending in several 
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directions ; changes of emphasis have followed new 
technfquea and it may be worth considering where 
they may be expected to lead. 

The most striking advance has come from the 
great development of techniques for studying what 
goes an in the very small unita of which the nervous 
system ig built up. The new methods of microscopy 
are scarcely old enough to have borne fruit, but the 
electronic amplifier has made it relatively sumple 
matter to study the electrical activity of single nerve 
oolle, and there are corresponding advances in the 
technique of manipulating very amall and delicate 
living structures. 

An early result of the mtroduction of the amplifier 
was to establish the nature of the signals by which 
the nervous system carries out its business. They are 
all of them trains of nerve immpulsee, brief outbursts 
of activity revealed by them electrical effects, travel- 
ling rapidly along the nerve fibres and succeeding one 
another at intervals as short as 1/1,000 seo. Recording 
them has shown what kind of information can be 
carried by the nerve fibres and how the sense organs 
react to stimuli. 

But although these electrophysiological methods 
have been in use for upwards of twenty-flve years, our 
knowledge of the sense organs is still very far from 
complete. It has been biased, naturally enough, in 
favour of human sense organs, and it is only in recent 
years that we have begun to learn much about the 
sense organs of animals constructed on a different 
plan or for a different environment. For example, 
the most remarkable because the most unexpected 
recent addition to sensory physiology has been Liss- 
man's discovery that certain fish can guide themselves 
by the aid of the currenta which they produce from 

ial electric organs in their bodies. The masive 
electric discharge of the torpedo was described in a 
communication to the Royal Society by Walsh m 
1773. It is powerful enough for the torpedo to use 
1t as a weapon of offence; but ıt appears that various 
freshwater fish have electric organs too amall to have 
any paralysing effect, but large enough to set up 
pulses of current in the water for their own sense 
organs to detect. Regions of different conductivity 
near the fish will distort the pattern of current flow, 
and if the sense organs are adequately spaced they 
will reveal the distortion and therefore the presence 
and the position of the object. Those who attended 
the soirée last May will have listened to these guiding 
discharges made audible by connecting electrodes in 
the water to a loud-speaker system. Bats are known 
to guide themselvee by the sounds they produce, and 
this ia another example of on animal generating the 
stimulus to be used by ita own sense organs. Mankind 
has learnt to produce such guiding stimuli artificially, 
as when we light & lamp to see our way in the dark, 
but the sense organs were evolved without considera- 
tion of all that man might do. Our semicircular 
canals are excellent devices for signalling the limited 
rotation of the head on the trunk ; but they are worse 
than useless if we subject ourselves to continued 
rotation on & turntable. In the same way this electric 
signalling system in fish breaks down when faced with 
the resulta of human activity. Rushton has recently 
investigated the reactions of the eel, Gymnotus, an 
animal which has two kinds of electric organ, a larger 
one for stunning ite prey and a amaller ono for detect- 
ing it. The system enables the eel to detect and eat 
the gmall fish, which m natural surroundings ‘are the 
only objects likely to have & high conductivity , 
but if metal electrodes are placed near it the eel 
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detects and eats these too. Indeed, the stomachs in 
electric eels which have lived in orvilzed regions are 
said to contain an assortment of scrap metal erron- 
eously swallowed because the eloctrical detecting 
system was not designed to exclude such man-mado 
objecta. 

Animals which live on land could have little use 
for organs the sole function of which i8 to produce 
electric currents, but small electric currents are, in 
fact, produced whenever nerve fibres or nerve oells 
are in action. These action currenta are due to ionic 
interchanges at the cell surface. They play an easen- 
ti&l part m nervous transmission ; but their study is 
important not only because they show how informa- 
tion is tranamitted but because they give & olue to 
the molecular changes in the cells. The biophysical 
problems arising from the phenomena of animal 
electricity have been recognized since the days of 
Galvani, and it is in this fleld that the most rapid 
progress is now taking place. 

It has come from three technical developments : 
the use of very large nerve fibres, of very small 
exploring electrodes and of radioactive tracers. All 
three contribute to the study of the living cell surface 
and the molecular changes which it controls. Most 
vertebrate nerve fibres have a diameter of lees than 
10, and a single fibre is formidable material for the 
biophysicist ; but the giant nerve fibres of squids are 
large structures, half a millimetre or more 1n diameter. 
They were introduced to physiology by Prof. J. Z. 
Young, and their use has made it possible to study 
the interior of the fibre as well & the exterior. Later 
it was found by Ling and Gerard that tubular eleo- 
trode of hard glass, with a diameter of lu or lesa, 
would penetrate the cell membrane without appreci- 
able damage, Bo that resulta obtained with giant 
flbrea can now be extended to other types of cel 
structure. 

The resulte have given us a new outlook on cell 
activity. This year, for example, Prof. A. L. Hodgkin 
and A. F. Huxley read a paper to the Society desorib- 
ing the sudden changes in permeability which ocour in 
the cell membrane when it 1s subjected to & current 
which tends to depolarize it. It used to be thought 
that the result of depolarization was to make the 
membrane generally permeable to all ions, but the 
change is much more remarkable; m fact, during 
activity the relative permeebilrty to different ions 1s 
the reverse of what it is during reat. 

At reat there is a higher concentration of potassium 
and & lower concentration of sodium ions in the fibre 
than in the fluid outaide ıt, and the surface membrane 
prevents the free diffusion which would equalize 
these differences. During each pulse of aotivity. 
started by depolarizing forces, there is a sudden 
movement of sodium into the fibre, succeeded almost 
at once by a movement of potassium out of it. The 
actual entry of sodium and loss of potassium ions has 
been measured quantitatively by Keynes and others 
using radioactive ions. The quantities involved in a 
mngle impulse are very small; Keynes and Lewis 
reckon it as 3—4 uu mol. through 1 om.? of surface, 
but to maintain its state the fibre must restore the 
potasium it loses and get rid of the sodium which it 
gains at each impulse. 

The biophysicist has therefore two seta of problems 
to study: those of the surface membrane, which 
starts and stops this ionic interchange; and those 
of the cell metabolism, which keeps up the differences 
in concentration of sodium and patassium in the rest- 
mg state, pumping out the sodium and restoring the 
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potassium. As Hodgkin pomts out, although the 
loas for each impulse in the giant nerve fibre of the 
squid ig only & millionth of the total internal potas- 
sium, in tho very flne dendrites of the central nervous 
system the mternal store would fall much more 
rapidly if it were not replenished. Where continuous 
activity 18 the rule, as in the controlling regions of the 
central nervous system, there may well be consider- 
able fluctuations in the internal levels of potassium 
and sodium ions which may have & profound effect 
on the working of the cells and about which we are 
atill completely ignorant. 

This attack at the biophysical level is beginning to 
reduce the problems of cell organization in the nervous 
system to the molecular level. It is likely to explain 
many of the characteristic properties of nervous 
tissue, and certainly a olear picture of the cell 
mechanism must be the basis for any picture of the 
nervous system as & whole. But the title of Sherring- 
ton’s book reminds us that most of the picture is 
very far from clear. The cell units are there to give 
the integrative action of the whole animal, and we 
have to find out how they are organized into the 
nervous system as well as how each one stores and 
discharges ions. 

The problem of organization is partly anatomioal— 
deciding what each fibre tract and cell mass contributes 
to the total activity. Here there has been and will 
be a steady advance. But the special feature of the 
nervous system is the wide variety of action it controls 
and its power to make behaviour appropriate to future 
as well as to present needs. It 1a, in fact, the great 
diversity of rts interesis which makes it so difficult to 
proceed. 

Since we are still searching for the physical changes 
which accompany learning, the changes—structural 
or molecular— which make the nervous system react 
differently after training, there is little as yet to 
bridge the gap between the biophysics of the nerve 
cell and the fully elaborated activity of the whole 
system. If we could find, for example, the cell 
changes which establish & conditioned reflex, we 
should still have only the general principles of nervoua 
organization. We could not forecast in detail how 
any particular nervous system would react unless we 
knew every detail of its past history. 

The sort of difficulty which confronts us in studying 
the organization of the brain is illuatrated by rocent 
work which aims at plotting by electrical methods the 
more remote consequences of the arrival of & sensory 
message in the brain. Lilly in the United States and 
Grey Walter in Britain have already made some very 
interesting observations by different techniques ; 
but to desoribe their results adequately is already a 
considerable feat, involving the reduction of four- 
drmensionsl patterns to a two-dimensional page. 

To understand the integrative action of the nervous 
system we have to relate the unit to the whole system 
and the system to the work it has to do. The study 
of the unit 18 advancing rapidly, though it is moatly 
concerned with the immediate response to stimulation 
and we know little about slower and more persistent, 
effecta. When we do know more, it may be that the 
general plan on which the unite are organized will 
become much clearer. Perhaps & complete revision of 
outlook may be neceasary. At all eventa there is no 
need to be pessimistic. There is a wealth of new 
material and new methods, and a branch of natural 
scionce is in & healthy state when ıt has advanced to 
the stage where its traditional conceptions begin to 
look inaclequate. 
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BIOLOGY OF DESERTS . 


SYMPOSIUM on “The Biology and Pro- 

ductivity of Hot and Cold Deserts”, organized 
by the Institute of Biology, was held at the Royal 
Institution during September 25-27. It consisted of 
sir sessions devoted to various aspecis of dosort 
biology : climate and physical environment ; plant 
ecology ; entomol and ecology ; economic aspects ; 
and mammalian physiology and ecology. 

Dr. Edward Hindle, president of the Institute, in 
an opening speech in which he weloomed delegates 
from &broad, mentioned that the United Nations 
Eduoational, Scientife and Cultural Organization 
showed special interest in the symposium and con- 
tributed towards the expenses of speakers from over- 
seas. Brigadier R. A. Bagnold (the woll-known dosert 
explorer) then communicated an introductory paper 
on the geography of deserts by Prof. Frank Dobonham 
(formerly professor of geography in the University of 
Cambridge), who was not able to attend in porson, 
and read his own paper on the physical aspects of 
dry deserts. In the first of these papers, it was 
pointed out that the distribution of desorts in the 
world is due mainly to the circulation of tho atmo- 
sphere, particularly in its lower layers, whoreby 
certain areas are starved of moisture. In addition, 
many local factors affect the intensity of dosert 
conditions, and excessive insolation by day tends to 

roduoe extreme instability in the rainfall. Brigadier 
Bagnold then said that this intormittent precipitation 
is variable not only in time but also in place, and 
only by nomadio wandering over largo areas oan its 
effect be exploited. If nomadism woro provented for 
political roesons, much of the desert would become 
totally unproductive. Prof. F. W. Shotton (University 
of Birmingham) emphasized the salinity of most 
underground desert waters, which are consequently 
unsuitable for irrigation. Although in semi~losert 
areas such as southern Palestine considerable 
development of underground waters can atill be 
hoped for, the prospect for the greater part of tho 
true deserts must always be poor. Dr. C. D. Williams 
(Rothamsted Experimental Station) then doseribed 
three studies of microclimatic conditions made some 
years ago at Wadi Digla in the hilly desert noar 
Cairo. Groat variations in conditions occurred 
between localities only a few feet apart, particularly 
during the summer ; but twelve metres within & cavo 
the daily and seasonal range of temperature was only 
2 deg. C. Thus by moving a very short distance, 
animals can escape extremes of heat and havo a wide 
range of conditions at their disposal. In the cug- 
cussion that followed, Prof. J. A. Preecott (Waite 
Agricultural Research Institute and Univorsity of 
Adelaide) pointed out that the variable and local 
nature of tho rainfall in northern Australia has long 
been realized by pastoralists whose cattle, unhuxlored 
by fences, travel great distances to favourable areas. 
and Dr. H. Groene (Rothamsted Experimental 
Station) suggested that, although the violent spates 
of water in the wadis of the Sudan carry so much 
sediment that storage by dams 18 impracticable. the 
deposition of this as silt results in & natural rotation 
of the soil. 

Dr. Hugo Boyko (chief ecologist to the Ministry of 
Agriculture, Israel) opened the second session with an 
account of the main lines of plant ecological rescarch 
that are being carried out in his country.  T'heso 
include pesture problems and the effect of grazing, 
searching for food planta adapted to desort con- 
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ditions and for plant raw materials, and the apph- 
cationeto biology of other branches of science auch as 
Pa , hydrology and hydro-engıneering. A 
f. Th. Monod (director of the Institut 
ae d'Afrique Noire) outlined the distribution 
of the basic contracted and diffuse types of vegetation 
in the Sahara, and Prof. R. D'O. Good (University 
College, Hull) gave an account of the desert flora of 
the arid Bahrain Islands in the Persian Gulf. These 
islands are of interest in that they illustrate with 
peculiar clarity, and within & ciroumsoribed area, 
many of the characteristic features of deserta in 
general. Prof. M. Zohary (Hebrew Unversity, 
Jerusalem) then presented an analysis of the many 
hydro-economio types of vegetation occurring in the 
Near East deserta, and a paper by Prof. I. Reichart 
(Jerusalem), crediting xerothermic climates with the 
suppression of many pathogenic bacteria and downy 
mildews, was followed by a general discussion. 

In the third session an exposition of phyto- 
sociological research carried out in French North 
Africa to provide a rational basis for the evaluation 
of the soul was given by Prof. L. Emberger (Mont- 
pellier). At Montpellier and Zurich a cartographical 
method has been devised to demonstrate vegetational 
associations which directly indicate the nature of the 
underlying rock, and mmnilar surveys are now being 
carried out in central Tunisia and western Algeria. 
The secretary-general of the International Union of 
Biological Sciences, Prof. P. E. L. Vayasiére, then 
described how modern methods of rapid travel have, 
in & number of cases, transported peste of such 
economic plants as dates and cotton across natural 
berriers of arid desert, and introduced them into 
oases and other areas from which they had previously 
been absent. Dr. B. P. Uvarov (director of the Anti- 
Locust Research Centre, London) gave & warning 
that desert irrigation schemes may increase the 
danger of locust infestation in other areas by pro- 
viding new permanent breedmg-grounds. The desert 
locust requires adequate soil moisture before it can 
increase in numbers to the point of swarming, and, 
both at Abyan near Aden and at Tokr on the Sudan 
coast, irrigation schemes have already resulted in & 
semi-permanent population of desert locusts. Dr. 
A. 8. Balachowsky (Institut Pasteur) gave an account 
of the problems of applied entomology in the Sahara, 
with particular reference to the biology of indigenous 
species that have become adapted to feed upon culti- 
vated plants. This was followed by & description by 
Prof. F. Bernard (Algiers) of the economic importance 
of social insects, particularly termites and ants, in 
the desert. Methods were suggested for encouragmg 
useful, and for reducing harmful, species. 

The microbiological formation of sulphur in 
Cyrenaioan lakes, particularly Ain-ez-Zauis, was the 
subject of a joint paper by K. R. Butlin and J. R. 
Postgate, who led an expedition from the Chemioel 
Research Laboratory, Teddington, to the area in 
1950, and methods of increasing the yield were dis- 
cussed. Prof. E. P. 8tebbing (formerly profeasor of 
forestry in the University of Edinburgh) emphasized 
that the man-made desert is a stern reality ; man has 
been the enemy of forests since earliest times, and 
large-scale clearing has resulted in eromon and the 
production of arid regions. Dr. 8. M. Manton (King’s 
College, London) then gave an outline of the large 
irrigation and development schemes being carried out 
m Central Asia, and of the biological research 
associated with the construction of the Turkmenian 
canal and the development of the Kara Kum desert. 
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She was followed by Prof. J. F. V. Phillips (Achimota, 
Gold Coast), who discussed aspects of the ecology 
and productivity of the arid regions in southern and 
eastern Africa. The deserts themselves are of little 
potential productive importance, but their sig- 
nificance in regard to possible encroachment is 
profound. Mismanagement by most Afmcan and 
many European farmers, he said, 1s increasing the 
desiccation of the land at an alarming rate. Emphasis 
waa laid on the role of the tsetse fly ın controllmg too 
rapid a development and on the agencies responsible 
for increased erosion. From experience gained while 
associated with the Groundnuts Scheme, Prof. 
Phillips gave warning of the far-reaching 
cussions of insufficiently planned Stemma | to a 
large areas of natural vegetation within a short time, 
and advocated ecological surveys and pilot schemes 
extending over at least five years. In the discussion 
that followed, the damaging effect of clearing 
forest by fire was contested by Dr. A. B. Thomas 
(London). 

Beasions on the last day were devoted to problems 
of mammalian physiology and ecology. Prof. F. 8. 
Bodenheimer (Hebrew University, Jerusalem) de- 
soribed research on the seasonal cycle of the gonads 
and endocrine glands in gazelles and camels, carried 
out in his laboratory at Jerusalem. This oycle is 
adapted to the seasonal rainfall, with the result that 
the young are born when vogetation is most abundant. 
Dr. Norman ©. Wright (scientific adviser to the 
Ministry of Food) compared the morphology of 
domesticated anrmala mhabiting hot and cold deserts, 
in contrast to that of animals from non-desert areas. 
The majority of the former are slightly sweating 
species that employ polypnea as a temperature 
defence mechanism. Solar radiation is reduced by 
various protective devices which were discussed from 
the pomt of view of the histology of the skin, the 
hair characteristics and behaviour reactions. Suitable 
fodder may help to alleviate the gross heat burden. 
Water conservation in kangaroo-rate and pocket mice 
was discussed by Dr. Bodil Schmidt-Nielsen (Cin- 
cinnati), who has investigated the phymology of the 
desert rodente in Arizona. She found that these 
animals never drink, but obtein an amount of water 
equal to more than half the weight of the dry seeds 
which form their staple diet by oxidizing this food 
within their bodies. Evaporation from the respiratory 
tract is relatively small because of the low tem- 
perature of the respired air, the urine is very con- 
centrated and the fæces contain leas water than that 
of most mammals. The subject of heat regulation in 
these animals was mentioned by Dr. Knut Schmidt- 
Nielsen, who said that the loes of water by evapora- 
tion ia avoided by living in burrows during the day 
and emerging only at night. If a kangaroo-rat is 
exposed to great heat, the fur of its throat becomes 
moistened with salva, but even by this means it 
cannot survive for more than twenty minutes. 
Although the areas covered by bluebush in southern 
Australia have been greatly depleted during the past 
century, Prof. H. O. Trumble and Mr. K. Woodroffe 
(University of Adelaide) found that properly oon- 
trolled runing of older bushes and seedling 
establishment reduction of competition for 
moisture from annual species could induce a general 
improvement. Problems of water conservation and 
of adaptive coloration formed the prmecipal topics 
of the discussion which followed. 

In the final seasion, Dr. J. 8. Weiner (Oxford) 
discussed human adaptability to high temperatures 
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and suggested that the function of the skin pigment 
in the Negro 18 primarily to protect the sweat glands 
from injury by exceesive ultra-violet hght. Dr. Frank 
Marsh (London) then described experiments on rabbits 
subjected to great environmental heat, which threw 
light on the treatment of human heat-stroke, and a 
paper was given by Dr. Edmond Sergent (director of 
the Institut Pasteur d’Algérie) on the problems of 
populating the Sahara: he postulated that white 
families could never become aoolimatired there as 
the heat is too great for the women and children, 
black races would find the winters too cold, and the 
nomads, who are camel owners, shepherds and 
warriors, are useless at manual work; consequently, 
only the indigenous negroid race could usefully 
multiply, and only in proportion to the amount of 
water avauable. Dr. O. G. Edholm (London) desor:bed 
the physiological effecta of oold environment on man. 
He said that although acclimatization to cold occurs, 
it 18 & relatively slow process, and suggested that, in 
faot, man has probably evolved as a tropical animal. 
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Mechanical Engineering In Manchester : 
Prof. Jack Diamond 

Tux Council of the University of Manchester has 
announced the appointment of Mr. Jack Diamond to 
the first chair of mechanical engineering in the 
Faculty of Science. This is additional to the Beyer 
chair (founded in 1868 and first held by Osborne 
Reynolds) and the chair of electro-technies (1912). In 
addition there are also, in the Faculty of Technology, 
chars in both mechanical and electrical engineering, 
established when that Faculty was established in 
the Manchester College of Technology in 1905. 

Mr. Diamond’s early traming was followed by an 
apprenticeslup at H.M. Dockyard School, Chatham, 
from which he proceeded to the City and Guilds 
College, London, as a Whitworth Scholar in 1932. 
In 1936 he was awarded first-class honours in mech- 
anical enginoermg and was elected to a Senior 
Whitworth Scholarship. This he held for the next 
two years at St. John’s College, Cambridge, where 
he undertook research in heat transfer; he was 
awarded the degree of M.Sc. in 1937. Mr. Diamond 
was then appointed a demonstrator in mechanical 
sciences in the University of Cambridge and a 
supervisor in St. John’s College, resigning in 1939 on 
taking & temporary commission as an engineer offloer 
in the Royal Navy. Three years later he was ap- 
pointed assistant to the Engineer Manager of Rosyth 
Dockyard and, after becoming a temporary lieutenant- 
commander (E.), retired from the service in 1944 to 
become a senior scientiflo officer in the British 
Atomic Energy Team at Montreal. Since 1946, he 
has been a senior principal scientiflo officer at the 
Atomic Energy Research Establishment at Harwell, 
working on the design and development of nuclear 
reactors and on associated heat-tranafer problems. 


Seventieth Birthday Anniversarles: Profs. J. Franck 
and M. Born 


On August 26, 1952, Prof. James Franck, the 
director of the Fels Fund research in the University 
of Chicago, and formerly of Gottingen and the Johns 
Hopkins University, celebrated his seventieth birth- 
day. A tribute in honour of his birthday appears in 
the July number of the Reviews of Modern Physics 
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Sir David Brunt (formerly of the Imperial College of 
Science and Technology) showed by means of graphs 
the conditions in which office work oan be carried on 
in the afternoon in tropical climates. The limitation 
appears to fall within a well-defined range of tem- 
perature and humidity. 

After the discussion, Dr. Frank Malina spoke on 
behalf of Unesco, and Prof. J. F. Danielli (King's 
College, London), honorary secretary of the Institute 
of Biology, summed up. The latter said that, from 
the papers presented at the symposium, it was 
apparent that individual deserta present a multitudo 
of different problems. Soientifle investigation must 
precede development; but in most cases the major 
difficulties are gocial, moral and political, and present 
problems of ethics rather than of science. 

The p i of the symposium will be pub- 
lished by the Institute of Biology, Tavistock Houso 
South, W.C.1. Prof. R. D'O. Good haa very kindly 
read through this article in manuscript. 

J. L. OLoupsLEX-THOMPSON 
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(24, 117; 1952). It is contributed by Prof. Poter 
Pringshern, of the Argonne National Laboratory, 
Chicago, and consists of a short biographical articlo 
desombing briefly Franck’s numerous scientific 
achievements. Born in Hamburg, Franck studied 
chemistry in Hamburg and Berlin, and was appointed 
in 1920 to the chair of physica at Gottingon. During 
the thirteen years that followed, Gottingen bocame 
under Franck’s direction one of the most important 
centres of research in atomic and molecular physicn. 
a happy and brilliant period which was brought to 
an abrupt end when Hitler assumed power in Ger- 
many. Throughout his whole career, Prof. Franck’: 
work has been characterized by a simpliorty in 
expermmental apparatus and principle: the well- 
known Franck—Condon principle is but an application 
of the law of conservation of momentum, and the 
Franok-Hertz experiment of 1914, for which Franck 
obtained the Nobel Prize & few years lator, was a 
straightforward experimental confirmation of Bohr's 
atomic theory. The study of fluorescence has boen 
Franck’s main occupation, and from that he has boen 
led more recently into the important fleld of research 
in photosynthesis. Finally, Prof. Pringshoun singles 
out for special mention Franck’s two outstanding 
qualities, his obseasion for science and his inexhaustible 
landness. As a further tribute and one omanating 
from Gottingen itself, Profs. M. von Laue and Jt. W. 
Pohl, the editors of the Zeitschrift fur Physik, have 
collected together in the number for Septomber 15 
(133, 1; 1952) a series of articles spocially con- 
tributed by colleagues and friends of Prof. Franck 
and of Prof. Max Born. of the University of Edim- 
burgh, who also celebrates his seventieth birthday 
this year, on December 11. Most of the artiolos 
are in German, but several are in English. 


The Pharmaceutical Soclety : Hanbury Memorlal 
Medal 


THe Pharmaceutical Society has awarded the 
Hanbury Memorial Medal to Prof. Gdsta Edman, 
professor of botany and pharmacognosy in the Royal 
Pharmaceutical Institute, Stookho This Medal is 
given periodically for ‘high exoellenoo in tho prosecu- 
tion or promotion of original resoarch in tho Natural 


954 
History and Chemistry of Drugs". Prof. Edman’s 
investigations have dealt with several of drugs 


of vegetable origin. These include studies of the ash 
content and the presence of silica in drugs and 
the application of chemomicroscopical tests. His 
numerous microscopical studies of structure have 
been directed towards the discovery of adulteratian, 
and to the identification and standardization by 
structural characters of crude vegetable drugs both 
in the unground condition and in the form of powder. 
The Medal will be presented at a meeting of the 
Bociety on February 9, when Prof. Edman will give 
an address entitled “Ash Pictures in the Identifica- 
tion and Assay of Vegetable Drugs’. 


American Academy of Arts and Sclences: Rumford 
Medals 


Ruxronb MEpALS of the American Academy of 
Arts and Sciences have been awarded to the follow- 
ing: Prof. Enrico Fermi, of the University of Chicago, 
for his studies of radiation theory and nuclear energy ; 
Prof. Willis Eugene Lamb, jun., of Stanford Univer- 
sity, for his studies of the atomic hydrogen spectrum ; 
and Prof. Lars Onsager, of Yale University, for his 
contribution to the thermodynamics of irreversible 
flow. The bicentenary of the birth of Benjamin 
Thompson, Count Rumford, will be celebrated by 
the Acadomy in Boston during March 26-28, 1953, 
when the Medals will be presented and conferences 
arranged on the fields of science represented by the 
recipients. Rumford was born at Woburn, Mass., 
now & suburb of Boston, on March 20, 1753, and in 
1796 he gave & fund to the Academy to be used for 
the awarding of gold and silver medals to encourage 
scientific investigations m the fleld of heat and light. 
To date forty-eight Rumford Medals have been 
awarded. 


Amerlcan Sectlon of the Society of Chemical 
Industry: Perkin Medal í 
TEE American Section of the Society of Chemical 

lndustry has awarded the Perkin Medal for 1953 to 
Dr. Charles Allen Thomas, president of Monsanto 
Chemical Co., St. Louis, and chairman of the board 
of directors of the American Chemical Society. The 
Perkin Medal. of which this is the forty-seventh award, 
ia given for outstanding achievements m applied 
chemistry and was founded in 1906, being first awarded 
to Bir Willam Henry Perkm in commemoration of the 
fiftieth anniversary of his synthesis of mauve, the 
first synthetic dye. Dr. Thomas has made outstand- 
ing contmbutions to many phases of industrial 
chemical development— including the atomic energy 
programme ; several phases of the pioneer develop- 
ment and general utilization of anti-knock, high 
compreasion, fuels for internal combustion engmes ; 
important contributions to knowledge of the 
chemical reactions of hydrocarbons in the presence 
of catalysts, icularly aluminium chloride; syn- 
thesis of reams and other useful products from 
petroleum and ite by-products; and fire-fighting 
devices and methods—as well as for his leaderahip in 
both the profesion and industry of chemistry. 


Sheep Blology Laboratory, Frospect, New South 
Wales 
A NEw Sheep Biology Laboratory has recently 
been set up at Prospect, near Parramatta, New South 
Wales, by the Commonwealth Scientific and Indus- 
trial Research Organization, and Prof. C. W. Emmens 
has been appointed as officer-in-charge. Prof. 
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Emmens has a distinguished record as an anima) 
physiologist and was for many years engaged on 
research at the National Institute for Medical 
Research, London; concurrent with his new post, 
he wil continue his present work as professor of 
vetermary physiology in the University of Sydney. 
The Prospect Laboratory will concentrate on problems 
of fertilrty and reproduction, the physiology of wool 
production, and sheep breedmg and genetics, and it 
18 hoped eventually to build it up as & leading world 
centre of information on all scientific data relatmg 
to aheep and wool hubbandry, particularly the Mermo 
and other types specially evolved in Australa. A 
balanced programme of both laboratory studies and 
field investigation 18 planned to develop the potential- 
ities of healthy 1n terms of quality and quantity 
of fleece, higher | ing percentages and the breeding 
cf specialized types. Linked with the central Labor- 
&tory will be a series of aheep and wool fleld-stations 
in the major wool-producmg regions, equipped to 
study ell relevant aspects of soils, pastures, animal 
husbandry, disease contral and plant and animal 
management. The Laboratory is being cstablished 
on an area of 130 acres which has been carefully 
selected to provide good potential for pasture manage- 
ment and improvement and space for the cultivation 
of fodder crops. The full building programme will 
not be complete for some tme, but sufficient 
laboratory accommodation and animal houses, feed 
stores, fleece and shearing sheds are now available in 
prefabricated buildings to enable research to be started. 


Abstracting Board of the Internatlonal Council 
of Scientific Unions 
Tus International Council of Scientific Unions has 
set up an Abstracting Board (Bureau des Résumés 
Analytiques du C.1.U.8.) with the purpose of facili- 
tating the work of existing well-established journals 
publishing abstracts of origmal papers in the field of 
the natural sciences (see p. 960). A Legmning has 
been made in the field of physics, and two member 
journals, Physics Abstracts and the Bulletin Analytique, 
are represented on the Board. In principle, any 
journal can seek membership to the Board, which is 
constituted, under a neutral chairman, of repre- 
sentatives of the interested International Unions and 
representatives of the member Journals, together 
with the secretary-general of the Council as an ert- 
feto member. The present constitution of the 
oard is as follows : Chairman, Dr. Verner W. Clapp 
(assistant librarian, Library of C ); Seoretary, 
Prof. G. A. Boutry (Paris); M 8, Dean Elmer 
Hutchisson (Case Institute of Technology), repre- 
senting the International Union of Pure and Applied 
Physics, Dr. J. H. Ashery, representing Sotence 
Abstracts, Dr. G. Kersaint, representing Bulletin 
Analytique, Prof. A. V. Hill (secretary-general of the 
International Counei of Scientific Unions). Dr. 
L. H. Lampitt sita as an observer for the International 
Union of Pure and Applied Chemistry. The offices 
of the secretariat are at the Institut d'Optique, 
3 Boulevard Pasteur, Pare 159, where work has 
already begun with the aid of & special subvention 
from Unesoo. The secretary of the Board will gladly 
give any information desired about the facilities 
which can be extended to member journals. 


Preservation of the Peak District 


Ten annual report for the year up to May 1852 
of the Sheffield and Peak District Branch of the 
Council for the Preservation of Rural England (pp. 
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28; from the honorary secretary, Mrs. Gerald Hay- 
thornthwaite, Endchffe Vale House, Sheffield 10; 
1952), after expressing disappointment that the 
Government's nominees on the Joint Board for the 
Peak District National Park should include so few 
with knowledge and experience of rurel preservation 
in the region, stresses the major threat to the Peak 
constituted by the unlimited demands of the lime- 
stone industries to encroach upon the National Park. 
The Joint Board has adopted the policy that, while 
quarrying ın the Park cannot be excluded, demands 
ahould receive the closest scrutiny ; but the Joint 
Committee for the Peak District National Park con- 
siders that, in view of proposals to demolish Eldon 
Hill and to extend the Tunstead Quarries eastward 
so as to destroy Meadow, Wormhul and ultimately 
the exquisite semes of dales from Peak Forest to 
Milleredale, the time has come to make a stand for 
the very existence of the Park and of the Peak. 
Open-cast coal-mining still constitutes a threat at 
Wentworth Woodhouse and in the Cordwell valley, 
and East Derbyshire continues to lose farmlands and 
woods at & disastrous rate. Action has also been 
necessary in regard to Sheffleld’s Green Belt, on 
which housing proposals threatened encroachment, 
as does the Sheffield Development Plan, which fails 
to indicate Green Belt land as such. In conjunction 
with the Don Valley Amenities Society, steps have 
been taken to restore the lost beauty of this Valley, 
and the first hardwood trees of the Wharnoliffe State 
Forest were planted during November 1951. In spite 
of protests, the Government has approved the use 
by the War Department as a training-area and mortar- 
range of 2,700 acres north of Upper Hulme and west 
of Staffordshire Roaches in one of the wildest parts 
of the National Park, and this ia a serious lose to 
amenity. ` ; 


Journal of the Mechanics and Physics of Sollds 


THE frst number of & new periodical entitled 
Journal of the Mechanics and Physics of Solids (1, 
No. 1, pp. 76; ber d vol. (4 Noe. per vol.) ; London : 
Pergamon Prees, Ltd.) appeared in October under 
the joint editorship of Dr. R. Hill, of the University 
of Bristol, and Prof. W. M. Baldwin, jun., of the 
Case Institute of Technology, United States. The 
setting- of this journal, under a distinguished 
advisory board marks a further step in the emergence 
of studies of solid deformation from the general 
wide background of physics, mathematics, physical 
chemistry and urgy. The process has been 
detectable for some years, and notably so since 1945, 
during which time & vigorous development in solid- 
state physics, strongly led by physicists in Great 
Britain and in the United States, has transformed the 
whole approach to the mechanics of crystals. During 
these years, the same fundamental problem of 
elucidating the mechaniams of the deformation of 
materials and aggregates of various kinds, both 
metallic and non-metallic, has engaged the attention 
of research workers in every branch of pure and 
applied science, and the result of these researches is 
scattered throughout the literature. The more general 
that deformation phenomena and theories are dis- 
covered to be, the greater does the need become for 
some common channel of expression. There certainly 
exists, then, a strong reader-demand for a publication 
on these lines. As for the writer of research papers, 
it may be said that the subject with which this new 
journal is concerned had grown far too large for the 
journals that already existed. Further, and quite 
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simply, the subject 13 worthy of & journal of its own. 
It 18 clearly not the concern of & publication d&voted 
in the main to fundamental research (and this would 
appear to be the case to judge from the first issue) 
to seek any sort of justifloation for its activities on 
practical grounds ; fundamental research is ite own 
justifloation. Yet those concerned with tho toch- 
nological development of modern machines (the word 
is used in ita widest sense) know well that tho old 
materiala have been exploited to the limit, and far 
beyond the limit, and that the primary barrier to 
advanoe is not the design of successful machines, but 
their fabrication, for present materials cannot contain 
them. The importance of the subject is thus in no 
doubt. Pure and applied science will surely welcome 
the appeerance of this new journal as both timely 
and valuable. 


Fiftleth Volume of the journal of the Bombay 

Natural History Soclety 

On September 15, 1883, five Scotsmen, ono 
Englishman and two Indians met in Bombay and 
formed a society for the study of natural history, 
and this was the beginning of the Bombay Natural 
History Society. Three years later, though the 
membership was still amall and conflnod to the 
residents in or near Bombay, the Society docided on 
the bold step of starting & journal. At this time 
there was only one periodical in India—the Journal 
of the Asiatic Society of Bengal—for the publication 
of papers on zoology and botany, and these, as a 
rule, of & strictly scientific charactor. The aim of the 
editors of the Bombay Journal has always boen to 
publish not only scientific papers but also articlos of 
a more popular character, and at the samo time to 
encourage members to contribute short notes on any 
subjecta of interest. How successful they havo boen 
is shown by the long series of volumes —the fiftieth of 
which has now been issued (50, No. 4; from the 
Society, 114 Apollo Street, Bombay). Many of the 
volumes run into more than & thousand pages and 
contain papers of great importance by specialista as 
well as popular articles such as “A Popular Troatise 
on the Common Indian Snakes”, and the “Beautiful 
Flowering Trees of India’’, while the short notes from 
members have thrown much light on the distribution, 
eto., of both plante and animals. Though in the main 
the contributions to the Journal have doalt with the 
fauna and flora of India, Burma and Ceylon, there 
have also been & few on countries beyond these 
boundaries, such as “A Survey of the Fauna of Iraq” 
started during the First World War. At one time 
the membership of the Society numbered more than 
two thousand, and copies of the Journal were m prac- 
tically every club and mess in India. Since 1947 the 
membership has decreased, but the standard of the 
Journal is as high as ever; and for this tho oditors 
are to be congratulated. 


A Diffusion Reactlon Theory of Morphogenesls 
IN a recent publication, “The Chemical Basis of 
Morphogenesis” (PAW. Trans. Roy. Soc., B, 237, 37 ; 
1852), Dr. A. M. Turing has advanced the theory 
that & system of chemical substances, described as 
morphogens, reacting together and diffusing through 
a tissue, may account adequately for some of the 
main phenomena of morphogenesis in plants and 
animals. The biochemical system in an embryonic 
tissue, envisaged as being initially quite homogeneous, 
that ıs, with a homogeneous distribution on the 
morphogens, may be ‘triggered off’ by some random 
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disturbance ; the system then becomes unstable, the 
distmBution of the morphogens becomes hetero- 
eous and later a pattern or structure may develop. 
diffusion reaction systems are considered in the 
hypothetical case of a ring of cells. Using the digital 
computer, Turing has shown that in such a system 
the onset of instability may take six different forma, 
of which the most interesting form, from the point of 
view of morphogenesis, consista in the development 
of stationary waves on the ring. This would be 
equivalent to the acoumulation of one of the morpho- 
gens at evenly distributed points on the ring, and 
might account for such developments as the tentacle 
pattern in Hydra and for whorled phyllotaxis and 
similar phenomena in plants. A system of reactions 
and diffusion on a sphere, which is also considered, 
could &ocount for gastrulation, while another reaction 
system in two dimensions yields patterns resembling 
dapplmg. There are aleo indications that stationary 
waves 1n two dimensions may account for phyllotaxis. 
Basically the theory does not involve any new hypo- 
theses ; but, ing & gene-conirolled metabolic 
system, it suggests that certain well-known physical 
laws are sufficient to account for many of the facts 
of morphogenesis. 
Plant Raw Materlals 
Taa new botanical journal, Materia Vegetabiles 
(editors, Drs. C. Regal and Fr. Tobler ; published by 
Dr. W. Junk, The Hague), of which the first number 
has just been issued, is easentially utilitarian in ita 
arms. The journal, in fact, “will be dedicated to the 
whole domain of vegetable raw materials”, and it 
will contain papers in which research, cultivation, 
extraction, amelioration, preparation and utilization 
are treated in their m relationships. The litera- 
ture of plant producta appears either in book-form 
or widely scattered in botanical, agricultural, tech- 
nical, chemical and trade journals. The new journal 
will provide & means of bringing these important 
ical chntributions together under one cover, and 
80 doing should make for a stimulation of research 
into the: better ion and wider utilization of 
plant producta. present number includes papers 
on such diverse topics as the value of Karoo veld in 
stock raising, flax as an oil and fibre plant in La 
Plata territory, the scientific basis of improved roam 
production, cresalpinias as sources of tannin, the 
effect of manuring on fibre content in Yucca, the 
significance of terpene accumulation in plants, and 
the utilization of fibre from the stems of edible 
bananas. The subscription for the volume of four 
numbers is 40 Dutch guilders. 


Library of the National Institute for Research In 

Dairying, Shinfleld 

No. 41m the Library Assoouation series of pamphlets, 
“The Development and Administration of a Special 
Library", by C. H. Tomaln, is an account of the 
Library of the National Institute for esearch in 
Dairying, Shinfleld, Reading (pp. 36; 1951. čs. or 
85. 6d. to mcmbera). 1t gives & brief account of the 
Present stock of the Library and of the administra- 
tive methods in use, as well as of the development 
of the Library írom the founding of the lnstitute 
until the new Library building was opened in October 
1984.  Pnrmarily the Library exists to servo the 
scientific staff of the Institute; but it is also much 
used by scientific workers visitmg the Institute. A 
card index is maintamed which records all significant 
papers m dairy reeearch published amce 1920. 
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Symposium on Food Supplies 

THe Nutrition Panel of the Food Group of the 
Society of Chemical Industry is arranging an extended 
symposium on “Food and the Future", which will 
be discussed at & series of four meetings, to be held 
during the period December 1952-April 1953, when 
the topics will be, respectively : the problem of future 
world food supply; present methods of attack on 
the problem ; new natural sources of foodstuffs ; and 
synthetic food potentialities. At the end of the series, 
Dr. Norman & Wright, acientific adviser to the 
Ministry of Food, will sum up the discussions. The 
first of these meetings will be held in the rooms of 
the Chemical Society at Burlington House, Piooa- 
dilly, London, W.1, at 6.16: p.m., on December 10, 
when Mr. F. Le Gros Clark will deal with a general. 
statement of the problem of future world food supply 


: under the title “The Yardstiok of Population", and 


Dr. E. W. Russell will conaider "Limitations affecting 
the World Food Supply". Visitors will be weloome. 
The honorary secretary of the Panel 1s L. O. Dutton, 
Virol, Ltd., Hanger Lane, Ealing, London, W.5. 


Announcements 


H.R.H. Tas Doxs or EprNBURGH has accepted 
election to honorary m ip of the Institution 
of Mining and Metallurgy and also of the Institution 
of Gas Engineers. 

Dz. G. R. »& Bure, director of the British Museum 
(Natural History), has been elected correspondant of 
the Section of Anatomy and Zoology of the Pans 
Academy of Sciences in succession to the late T. O. J. 
Mortensen. 

Tax following appointments have recently been 
made in the University of Sheffield : Dr. J. White, 


“senior lecturer in refractories, to be reader in ceramios ; 


Dr. A. B. Gladwm, to be lecturer in electrical 
engineering. 

Tus following announcements have been made 
from the University of London: the title of reader 
in mechanical engineering applied to mining in the 
University has been conferred on Dr. William Davies, 
in respect of the post held by him at the Imperial 
College of Science and Technology; the degree of 
D.So. has been conferred on Mr. Dan Lewis, an Internal 
student at the John Innes Horticultural Institution. 


Tsu Textile Institute, under the terms of the 
Cotton Industry War Memorial Trust, awards 
scholarships to young ocraftamen in the ootton 
industry, which are designed to cover the cost of a 
three-year full-time university degree-course in tex- 
tiles. Two such awards have just bean made, to N. 
Clark (Stalybridge, Cheshire) and R. M. Watson 
(Manchester), respectively, both of whom have elected 
to go to the Faculty of Technology of the University 
of Manchester. This scholarship scheme was started in 
1930, and to date ten awards have been made. 


Tam annual conference of the Geographical 
Association will be held at the London School of 
Economics, Houghton Street, London, W.O.2, during 
December 31, 1952—January 3, 1953. The programme 
will include business meetings, lectures, discussions, 
reports and special visita to places of interest. There 
will also be exhibitions by the various sections of the 
Association and displays of books, visual aida and | 
other educational equipment. Further information. 
can be obtamed from the honorary conference 
organizer, Dr. W. G. V. Balchin, of King's College, 
Strand, London, W.O.2. 
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THE PLACE OF THE SCIENTIST IN CIVIL DEFENCE 


(x the evenmg of October 16, the London and 
South-Eastern Counties Section of the Royal 
Institute of Ohemistry, the London and Home 
Zounties Branch of the Institute of Physics and the 
stitute of Biology met in the City of London 
3ehool to discuss the place of the scientist in civil 
lefenoe. Speaking from the chair, Dr. O. W. Herd, 
shaman of the local section of the Royal Institute 
of Chemistry, said the meeting had been arranged to 
mable members to state ther views on the employ- 
nent of scientists in civil defence, and, so that they 
night hear something from the official angle, he was 
slad to introduce the Director-General of Training 
ind the Scientific Adviser to the Home Office and 
‘180 the honorary scientific advisers from the London 
Zivil Defence Region. 

In outlining points which were causing anxiety, 
2r. Herd said he would be expressmg personal views ; 
yut these were based on many discussions with 
»rofeseional colleagues, so he thought they would be 
iypical of the opinions of many members present. 
During the Second World War, there was a good 
leal of dissatisfaction over the status of gas identi- 
loation officers ın relation to other branches of civil 
lefence. To-day he felt that official recognition 
of the professional standing of chemists, physicists 
ind biologista recruited for technical reconnaissance 
yas inadequate to enable the services of these 
XHoers to be utilized effectively. This resulted 
n & sense of frustration among the officers con- 
xrned and might even prevent some from offering 
iheir services. Senior technical reconnaissance 
xfioers should, in their special field, be recognized as 
sompetent advisers to civil defence controllers. At 
esent, to be quite frank, he said, professional men 
aok confidence in the aciantific side of civil defence 
t local-authority level, and this confidence must be 
milt up if the scheme is to be a success. 

After referring to other points which on present evı- 
lenoe seem unsatisfactory, Dr. Herd said he thought 
he duty of the technical reconnaissance officer should 
ie first to the public, to inspire confidence and main- 
ain morale ; secondly, to the civil defence controller 
o advise on scientific and technical matters ; thirdly, 
o direct technical reconnaissance ; and, finally, to 
olleot scientiflo and technical information for trans- 
iission to regional advisers. He egos that a 
anior technical reconnaissance officer should be free 
> gather around him all scientista in his district and 
> give them technical information and training, so 
ast there would be a pool of trained men available 
> deal with any emergency in addition to those 
facially recruited to the headquarters establishment. 
’otential recruits should now be reassured regarding 
heir status in the carps and their method of recruit- 
isnt, with full information of the nature of their 
uties and the amount of training they would have 
o undertake. Regarding training, they should not 
e expected to attend very elementary lectures on 
sohnieal subjects. Once in the corps, interest should 
© maintained through periodic meetings officially 
rganized to keep them up to date in their subjects. 
uch meetings ahould not be left to the initiative of 
he officers themselves as happened during 1939—45. 

Prof. W. V. Mayneord, one of the London Tegional 
sientifio advisers. said that scientists ought to 


remember they are all primarily oitirens, so that 
many of their duties are the same as other members 
of the community, even though the highly technical 
nature of modern warfare throws a special respons- 
ibility upon them. The contribution & person could 
make to civil defenoe depends upon his general 
training, and a physicist's first approach to the 
problem should be in the direction of quantitativo 
studies of the effects of weapons in different ciroum- 
stances. Buch work oould help the scientists officially 
employed on this type of research. The first thing to 
remember about the atomio bomb is the fear of the 
unknown that such & weapon creates. The trained 
scientist should therefore make himself as well 
informed as possible on all aspects of the subject, so 
that he might win the confidence of the public and 
do valuable work by allaying unwarranted fears. 
Prof. Mayneord then dealt with the technical 
aspecta of an atomic explosion, pointing out that ' 
radiation effects, though of great scientific interest, 
are likely to be only of secondary importance in 
causing casualties. Existing knowledge could be 
used to assess the relative values of differant materials 
in building structures as protection against the 
penetration of radiation. Similarly, knowledge of the 
dose required to produce specific effects could be 
used to determine the circumstances in which the 
civil defence services could work in complete safety 
or when, in emergency, & calculated risk might be 
deliberately accepted. The scientist could be of valuo 
in the traming of non-technical people, ospecially im 
designing the form which such instruction should 
take, ag this is most important. To sum up, the 
scientist in civil defence should make himself a 
competent adviser in whom his controller will have 
full confidence, and in reconnaissance work the aim 
should be accurate observation and reportmg of 
significant facts followed by informed interpretation 
of this information, ao that it could be quakly and 
effectively used in dealing with the tactical situation. 
Prof. H. N. Rydon who, until his recent appoint- 
ment to Manchester, was also one of the scientific 
advisers in the London Region, then discussed the 
nature and magnitude of the problems resulting from 
the use of biological and chemioal warfare. By the 
end of the Second World War, a now group of chemical 
agents had been developed in Germany, namely, the 
nerve gasea, the characteristics of which ho then 
described, pointing out the high toxicity of aome of 
these in both the liquid and vapour phases. A satis- 
factorily sensitive test for detection has boen do- 
veloped, and civil defence services will be provided 
with & vapour detcctor kit capable of identifying the 
vapour of either mustard gas or the norve gases in the 
required concentrations. The technioal reconnaissance 
offloer will be responsible for gas detection in the fleld 
and for advice on any measures required to deal with 
the situation resulting from an attack with chemical 
agents. He must in addition always be on the look- 
out for unusual effects, for it cannot be assumed that 
new and even more toxio agents will not be dis- 
covered. Systematic study of the behaviour of war 
gases in cities would be of the greatest importance, 
for there is no practical experiance of their uso in 
such circumstances. The role of the trained chemist 
in collecting such data would be of great value to the 


968 


scientists at regional and government headquarters, 
and ‘would also be of value to the Armed Forces. 

The effectiveness of biological warfare, Prof. Rydon 
said, is still unknown; but he thought the wild 
stories about & single bomb causing & widespread 
epidemic could be dismissed as fantastic. Com- 
paratively little is yet known about the precise 
conditions required for initiating an epidemic; but 
it i8 known that to cause one deliberately at a 
selected time would be very difficult. Advances in 
the development of new drugs and antibiotics also 
reduce the possible choice of agente which might, 
even theoretically, be expeoted to achieve such an 
object. The standard of hygiene in modern o 
communities is another factor which reduces the 
chances of epidemics being successfully initiated by 
attack from the air. Sabotage mi perhaps remain 
a possibility; but this method would be localized in 
its effect and more amenable to control. If the 
epidemic idea be dismissed, biological warfare may be 
regarded as an exaggerated form of chamical war- 
fare with agents having & toxicity greater than any 
of the war gases by a factor of tens; but against 
this the chances of people receiving an effective dose 
are probably reduced by a factor of a simular order. 
Biological warfare is 6 ibility with which civil 
defence must be p to deal; but there are still 
many problems connected with the choice of suitable 
agente and finding effective methods of using them, 
so that the chance of ita success as a method of 
waging war may still be problematical. Whereas the 
potentialities of chemical warfare can be evaluated 
with fair accuracy, biological warfare is still an 
untried weapon. 


In preparing to meet such threata, the services of 


trained chemists would be invaluable, and Prof. 
Rydon hoped that as & result of the meetmg there 
would be & good response from chemists. The chamist 
could adequately perform many of the tasks con- 
nected with atomic and biological warfare aa well as 
those in the chemical fleld, for his training puts him 
in & category intermediate between the physicist and 
the biologist. He hoped no one would withhold his 
services under the impression that civil defence is a 
purely passive function. The application of scientific 
advice could go a long way towards defeating an 
enemy's objective by minimizing the effecta of his 
weapons, and this could at times be as important as 
the active tions of offensive warfare. 

Bir John Ho daoll, director-general of training in 
the Civil Defence Department of the Home Office, 
said he could sympathize with what had been said 
about the Second World War, for some gas identi- 
fication officera had undoubtedly been put in 4 
difficult position; but it was hoped to benefit from 
the leesons which had been learnt. As to background, 
it was not intended that technical reconnaissance 
officers should take full basic training, and if this had 
occurred in some cases it must have been due to 
misunderstanding. In peace-time, scientists can make 
a valuable contribution by local studies deaigned to 
define the tactical problems resulting from different 
forms of attack. 

In the civil defence organization there would be a 
chief reconnaimeance officer at all control and sub- 
control centres, and he or his deputy would always 
be & technical reconnaissance officer, so that the 
controller would always have advice immediately 
available on the technical aspects of any problem. 
As regards recruitment, it ia recognized that diffi- 
culties may have to be smoothed out in some cases ; 
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but it is in the local division that the technical 
i ce officer is needed, so he must be part 
of the local organization. If succees in any future 
war is to be achieved, civil defence services must be 
organized and trained now; for if the civilian 
population should give way & war would be lost even 
though the main military forces with all their equip- 
ment and resources still remained virtually mtact. 
The real way to achieve this object is to see that 
knowledge of the right kind is available to all who 
should have it, and in this task the scientist can 
perform & most valuable work in creating the right 
attitude of mmd among the general public. 

The meeting was then thrown open for questions 
and general discussion, and many of the speakers 
elaborated the points made by the chairman in his 
opening address, particularly regarding the status of 
technical reconnaissence officers and their method of 
recruitment. Several thought recruitment 
could be more effectively dealt with by making more 
use of the profeasional institutes. One speaker said 
that these particular difficulties are not universal, 
for, during the Second World War and again in the 
new arrangements, his relationship with his local 
authority was most satisfactory. Much emphasis 
was laid on the im NE dun of giving scientific people 
the full technical details in all information furnished 
to them. A suggestion was made that an attack 
with biological agents after a heavy attack with high 
explosive might well produce an epidemic, since the 
standard of hygiene would be sub-normal and 
sanitation services would be disorganized. A question 
was asked about the arrangements for liaison with 
medical services, a8 some members feared that in 
certain circumstances difficulties were likely to arise. 
Another suggestion was made that radiotherapiste, 
who had not apparently been considered for reoon- 
naissance work, could be of value in the asseasment 
of radiological hazards. 

Sir Charles Ellis, senior scientific adviser m the 
London region, streesed the importance of the 
operational research approach to the type of problems 
which the technical reconnaissance offloer would have 
to study. Bes trained to observe phenomena. 
closely and to collate and interpret the data obtained 
could contribute a great deal to civil defence, and, 
whatever this type of work be called, such an officer 
should in effect be an operational research worker. 

Dr. E. T. Paris, scientiflo adviser to the Home 
Office, in his summing up of the p be- 
fore answering some of the questions, said that 
the Home Office was much indebted to the three 
Institutes for organizing the meetmg. Note would 





` be taken of the points which had been made, and 


he was sure the discussion would be of value in 
furthor consideration of the problems involved. The 
need for scientists in civil defence had been clearly 
shown, as was confirmed by the discussion, since 
acceptance of the principle was implicit in the 
remarks of all speakers, however critical they might 
be on specific details. 

The status of scientists in civil defence, Dr. Paris 
said, appears to be causing much anxiety. The 
position 18 that there are two distinct levels at which 
scientista are employed. The regional secientiflo 
advisers would assist the regional commissioners on 
all appropriate matters in each region, and in addition 
would have laboratory facilities and trained staffs 
for dealing with samples received fram local author- 
ties. On technical matters, they would work in 
direct collaboration with the Home Office and the 
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appropriate Ministry of Supply reeearch establish- 
ments. At the next level, the technical reconnaissance 
officers are in the headquarters section of the local 
division so that, as Sir John Hodsoll had explained, 
they are part of the local &uthority's organization 
and must in the long run be recruited through that 
machinery, though he would take note of the diff- 
culties mentioned. The plea for full technical 
information was one with which every scientist 
would sympathize; though there is no secrecy in 
civil defence as such, it has to be recognized that 
information of & secret nature is used in the Home 
Office in the study of civil defence problems, so that 
it ia not possible to paas on some kinds of information. 
From his own experience, he agreed with the principle 
that secret information should be given only to those 
who must have it in order to carry out their duties. 
He did not think there is any greater likelihood of 
an epidemic resulting from biological warfare attack 
after an attack with high explosives than in other 
circumstances. In any event it is necessary to guard 
against the tendency to conjure up complicated 
defence problems by piling one form of attack on 
another. A very great effort 1s required to deliver & 
modern attack on an effective scale, and any com- 
plication of the kind suggested must reduce the 
effectiveneas of the first attack without greatly 
increasmg the chance of the second attack being 
more effective than if it had been delivered alono 
on the appropriate scale. 

10ns had been made about the possibility 
of the atomic bomb being ‘played down’ unjustifiably. 
and in particular a question was asked how this could 
be reconciled with the casualty figures published after 
the visit of the British Mission to Japan. There was 
no intention of minimizing the potentialities of the 
bomb; but what had been attempted was to show 
how the number of resultant casualties might vary 
in different circumstances. For example, if it was 
assumed that an unwarned attack on & city with the 
population all exposed in the open would result in, 
say, 50,000 casualties, then it could be ahown that if 
everybody was ın houses of an assumed standard of 
construction the casualties would be reduced to 
30,000 under the same attack; and again, if they 
were all in special shelters of & specified standard of 
protection, the casualties would fall to 10,000. 

In conclusion, Dr. Paris said the discussion had 
served & most useful purpose m providing evidence 
of the kind of difficulties that might arise in setting 
up the reconnaissance service, and of the lines on 
which interested soientistS were thinking on thess 
matters. Since the meeting, he has agreed to consider 
the problem in consultation with the three Institutes 
which organized the discuasion. J. W. MARTIN 
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THE ALEMBIC CLUB 
By Pror. JAMES KENDALL, F.R.S. 


N October 20, 1889, the five non-professorial 

members of the teaching staff of the Chemistry 
Department in the University of Edinb formed 
themselves, under the title of “The Alembic Club", 
into ‘‘an unassuming body which was destined later 
to play a useful part in bringing historical material 
connected with chemistry within the reach of inter- 
ested readers". In order of seniority, the original 
members of the Club were: 
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l. John Gibson. The originator, with Prof. Crum 
Brown, of the famous Crum Brown-Gibson sulo for 
determining the position of radicals entoring a sub- 
stituted benzene nucleus. Profeesor of chemistry in 
the Heriot-Watt College, Edinburgh, 1802. Died 
in. 1014. 

2. Leonard Dobbin. Distinguished for his research 
work in the history of chemistry and for his trans- 
lations of Ladenburg’s “Lectures on the History of 
the Development of Chemistry samce the time of 
Lavoisier” (1900) and Scheele’s ''Collected Pepers” 
(from Swedish and German originals, 1931). He was 
lecturer in chemistry in the University of Edinburgh, 
1014; reader, 1920. Dr. Dobbin died in March 1952 
in his ninety-fourth year. For seventy-one years he 
was & Fellow of the Royal Society of Edinburgh 
(Member of Council 1904-7 and 1913-16, Curator 
1934-39, Vice-president 1939-42) and for more than 
sixty years a Fellow of the Chemical Society and the 
Sosiety of Chemical Industry. Secretary of the 
Alembic Club from its inception to 1946, he was its 
guiding spirit throughout that long period. 

3. Hugh Marshall. Discoverer of the persulphates : 
elected a Fellow of the Royal Society in 1904. After 
holding a leotureship in crystallography in the 
University of Edinburgh, he was appointod to the 
chair of chemistry in University College, Dundee, in 
1908; he died in 1918. 7 

4. James Walker. For many years the leading 
physical chemist of Great Britain. Professor of 
chemistry in University College, Dundee, 1894-1908, 
and in the University of Edinburgh, 1908-28. He 
was awarded the Davy Medal of the Royal Society 
in 1926, and the Gunning Victoria Jubileo Prize of 
the Royal Soci of Edinburgh in 1982, President 
of the Chemical Society, 1921-23. Knighted in 1921 
and died in 1935. 

5. Alexander Smith. Famous for his ressarch 
work on the allotropic forms of sulphur and for his 
series of text-books on inorganic and physical 
chemustry. Professor of chemistry in Wabash College, 
Indiana, 1890-04, in the University of Chicago 1894— 
1911, and head of the department of chemistry in 
Columbia University, New York, 1911-20. President 
of the American Chemical Socicty, 1901]. Died in 
1922. 

Members elected afterwards were : 

6. Ralph Stockman (1891). Professor of materia 
medice in the University of Glasgow, 1897-1936. 
Elected a Fellow of the Royal Society in 1889. 
Vice-President of the Royal Society of Edinburgh, 
1939-42. Died in 1946. 

7. James Kendall (1929). Profossor of chemistry 
in Columbia University, 1014-26, in Now York 
University, 1926-28, and in the University of Edin- 
burgh, 1928 to date. Secretary of tho Alembic Club 
since 1946. 

8. Irvine Maseon (1932). Professor of chemistry. 
University of Durham, 1924-38; vico-chancellor of 
the University of Sheffield, 1938- 52. Knighted in 1950. 

9. Oswald James Walker (1037). Formerly lec- 
turer in chemistry, University College, London, now 
on the staff of Imperial Chemical Industries, Ltd. 
(Plastios Division), Welwyn Garden City. 

At & very early stage in the existence of the Club, 
the important resolve was taken to publish some of 
the less easily accessible chemical olassics in con- 
venient form, as simple reprints (if m English) or as 
translations (if in & foreign language). It was fitting 
that the first of these ‘‘Alembio Club Reprints” 
should present in 1893 Joseph Black's world- 
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renowned ‘Experiments on Magneaia Alba, eto.", in 
view of the &uthor's occupancy for many years of 
the chair of chemistry in the University of Edin- 
burgh. Succeeding reprinta were: (2) "Foundations 
of the Atomic Theory", by Dalton, Wollaston and 
Thomson; (3) “Experiments on Air’, by Cavendish ; 
(4) “Foundations of the Molecular Theory", by 
Dalton, Gay-Lussac and Avogadro ; (B) “Extracts 
from Micrographia”, by Hooke; (6) “The Decom- 
position of the Alkalis and Alkaline Earths”, by 
Davy; (7) “The Discovery of Oxygen", Part I, by 
Priestley ; (8) ‘The Discovery of Oxygen”, Part G, 
by Scheele ; (9) “The El Nature of Ohlorine", 
by Davy; (10) ‘Researches on the Arseniates, etc", 
by Graham ; (11) “Eesays of Joan Rey” 3 (12) “The 
Liquefaction of Gases", by Faraday; (18) ‘The 
Early History of Chlorine”, by Scheele and others ; 
(14) “The Molecular of Natural Organic 
Products”, by Pasteur; (15) “The Electrolysis of 

io Compounds", by Kolbe; (160) "Pa on 

ification, eto". by Williamson; (17) ‘‘Medico- 
Physical Works", by Mayow; (18) “Sketch of a 
Course of Chemical Philosophy”, by Cannizzaro ; 
(19) ‘The Foundations of the Theory of Dilute 
Solutions", by Van't Hoff and Arrhenius; (20) 
""Prout/g H: ', by Prout, Stas and Marignac ; 
and (21) "On & New Ohemical Theory, eto.", by 
Couper. 

These twenty-one "Alembio Club Reprinta" have 
enjoyed & steady sale (totaling more than 32,000) 
throughout the decades, and have undoubtedly 
proved of inestimable service to teachers, students and 
research workers in the domain of historical chem- 
istry. They are issued by the Club’s agenta—E. and 8. 
Livingstone, Teviot Place, Edinburgh—at & price just 
above the cost of publication, profita being deliber- 
ately restricted to & point that will permit the periodico 
replenishment of stock as particular numbers near 
exhaustion. No. 17 only is now out of print, because 
of ita special expense. 

In the months immediately preceding his death, 
Dr. Dobbin—frail in body, but with mind alert and 
unimpaired—became apprehensive as to the future 
of the Alembic Club, the present secretary knew 
that he was acting as Dr. Dobbin himself would have 
desired when, with the approval of the other two 
surviving members, he proposed to the Council of 
the Royal Society of Edinburgh that the Council 
should accept the entire assets of the Club and the 
responsibility for the continuance of ita series of 
reprints. This offer was cordially acoepted b 
Council on July 7, 1952, the general opinion lol 
expressed. that it would appear desirable not only to 
continue the existing reprints but also to extend the 
series by new issues of & similar nature in chemistry 
and adjoining fields of science. A committee waa 
appointed, consisting of the president, the general 

and the treasurer, to submit reoommend- 
ations for the administration of the ‘Alembic Club 
Fund" on a broader and firmer basis under the mgis 
of the Royal Society of Edinburgh. 

Before the Club paseed under new management, 
however, its members decided to add to their number 
Norman Feather, profeasor of natural philosophy in 
the University of Edinburgh, in the hope that a 
precedent would thus be established ensuring the 
perpetuity of the Alembic Olub within the Society. 

The report of the Committee, approved by- the 
Council on October 27, 1952, contained in fact a 
clause recommending that the Alembic Olub should 


persist as a self-perpetuating body, fortifled by the 
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inclusion of the senior officers of the Society.” | Other 
recommendations were that an Alembio Olub Prize 
of £50 should be awarded to a di historian 
of science quinquennially, provided ds for it were 
sufficient, and that Alembic Club Lectures should be 
delivered at unspecified intervals. The first of such 
lectures will be formally entitled the Leonard Dobbin 
Memorial Lecture. 
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INTERNATIONAL COUNCIL OF 
SCIENTIFIC UNIONS 


GENERAL ASSEMBLY IN AMSTERDAM _..i 
t f 
HE sixth general assembly of the International 
Council of Scientiflo Unions was held in the 
rooms of the Koninklijke Nederlandse Akademie van 
Wetenschappen in Amsterdam during October 1-3. 
Twenty countries were re Prof. H. R. 
Kruyt, president of the Division of Saiences of the 
Academy and & former president of the Council, 
weloomed the assembly on behalf of the Academy. 
He spoke of the importance of the work of the 
Unions with their freedom to organize scientific 
political influences, and pointed out that he has a 
special regard for the Council, having attended every 
ing since 1022. 

The president of the Council, Prof. A. von Mural, 
(Switzerland), thanked Prof. Kruyt for his welcome: 
and the Netherlands Academy for its hospitality 
and help in arranging the meeting. He explained 
how his three years experience as president have 
given him & great respect for the Council and some 
of its activities; joint commissions, symposia, 
support of laboratories of international standing and 
of established scientific services, sll are of great value 
at the present time. The Council owes & great debt 
to the United Nations Educational, Scientific and 
Cultural Organization (Unesco) for its financial aid, 
and it is glad to help the Organization to carry out 
part of ita task; Prof. Muralt also acknowledged the 
help given throughout by Prof. Pierre Auger (head 
of the Natural Sciences Division of Unesco) and his 
staff. International congresses have begun to grow. 
too large, partly owing to the t increase in the 
number of scientific workers and the rapid growth of 
freah branches of science, and the point ia bemg 
reached where the present organization is becoming 

te. One must not be too reluctant to see 
new Unions formed, but this must lead to difficulties 
in the co-ordination by & central body. There must 
come & time when some federal groups should be 
formed, intermediate between the Oouncil and ita 
individual Unions. He felt obliged to mention one 
activity of the Council, eee the starting of an 
abstracting board to he what has be- 
come in many sciences & di ficult situation. A limit has 
been set at first to one subject—physics (see p. 954 of 
this issue). One result of improved oo-ordination be- 
iun uds eee Ce ee ee M 
siderable speeding-up of publication of abstracts 

After a tribute to the work of the Council and ite 
Unions on the scientific side, Prof. Auger pointed out 

a gap between the purely scientific aspects and the 
financial and administrative ones. Those msible 
for the latter aide, he said, do not always S 
the needs of those responsible for the former. One 
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instanoe of this is the lack of sufficient representation 
of science in the national delegations to Unesco. 
Prof. Auger put forward a proposal, which would be 
followed up in 1953, to form a acientiflc advisory 
committee on international scientific problems, and 
he thought that this might fill the gap. 

Four countries which had joined the International 
Council of Scientifle Unions since the last general 
assembly were then welcomed by the president, 
namely, Israel, Thailand, Spain and the German 
Federal Republic. 

The International Mathematical Union was ad- 
mitted as & new adhering organization. It was 
reported that the executive board had accepted 
provisionally an application from the Union of 
Physiology, and had not accepted applications from 
International Unions of Biochemistry, Nutritional 
Sciences, Scientific Psychology, Scientific Study of 
Population, and Philosophy of Sciences. A discussion 
followed in the case of the Union of Biochemistry, 
and it was agreed to recommend the continuance of 
discussions between representatives of the Union and 
of the Section of Biochemistry of the Union of 
Chemistry in the hope that an agreed solution of the 
problem might be found; & member of the Counoi 
would be ready to assist in these discussions as an 
independent obeerve-. 

Certain changes of statutes were mado: these 
included the creation of the post of treasurer, to 
lighten the task of the general secretary ; the removal 
of the figure of the annual contribution due from 
countries and unions from the statutes (power was 
given to the general assembly to fix it for three years 
at & time); and a tightening of the conditions 
governing the admission of newly formed Unions. 

A. discussion took place on the plans for an Inter- 
national Geophysical Year in 1057—58, & successor 
to the International Polar Years of 1882 and 1932. 
On this occasion observations would be made not 
merely in polar regions but also in low latitudes. 
The proposal came originally from the Joint Com- 
mission on the Ionosphere, but it was supported by 
the Unions of Astronomy, Geodesy and Geophysics, 
Radio-Sciences, Physics and Geography; the World 
Meteorological Organization is also co-operating. A 
small co-ordinating committee has been formed and 
it will meet very shortly, its convener being Col. E. 
Herbays, general secretary of the International 
Boientific Radio Union. Countries adhering to the 
Council have been asked to form national committees 
which would carry out the programme once it has 
been formulated, and the steering committee will, in 
due course, be enlarged. Other countries outside the 
Council are also being approached. Proposals for a 
redetermination of the network of world longitudes 
in the 1967-58 were referred to the committee 
for inclusion in the general scheme. There was 
general ent that a few special problems should 
be tackled : this was better than an & pt to gather 
a mass of observational data. As example, the 
morphology of magnetic and ionospheric storms was 
mentioned by Prof. Berkner as & suitable problem. 
Tho year 1957-58 was selected as being one near 
sunspot maximum. 

The assembly decided to urge ite national adhering 
bodies to press for greater soientiflo representation 
on the national delegations to Unesco, and it also 
asked delegates to press for support of two mter- 
national agreements drawn up by Unesco, on the 
importation and on facilitation of circulation of 
educational, scientific and cultural materials. 
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Tt was agreed to sever connexion with ihe Com- 

mittee on Science and Social Relations, whith has 
become & Joint Commission with the International 
Council of Philosophy and Humanistic Studies. The 
interests of the Committee had tended to movo ovor 
from the purely scientific to the human and social 
side. After a discussion on the aotivrtics of tho 
International Abstracting Board, ıt was agreed that 
to avoid confusion it should be known as the “I.C.8.U. 
Abstracting Board” or the “Buroau des Résumés 
analytiques de O.U.I.S.". 
Bir Harold Spencer Jones, tho Astronomer Royal, 
expreased the thanks of the assembly to the president 
for his distinguished services—the grace, humour and 
firmness with which he had presided over their 
meetings during the past three years, and also to tho 
retiring general secretary, Prof. F. J. M. Stratton 
(Great Britain) for hia devoted labours on behalf of 
the Council over & period of fifteen years. 

The bureau of the Council for the next three 
was elected as follows: President, Prof. B. Lindblad 
(Sweden); Retiring President, Prof. A. von Muralt 
(Switzerland); ^ V1oe-Presidents, Prof. H. Solberg 
(Norway) and Col. E. Herbays (Belgium) ; T'reasurer, 
Prof. W. Albert Noyes (United States); Secretary 
General, Prof. A. V. inu (Great Britain); Afembers, 
Trof. J. Pérè (France) and N. Kameyama (Japan). 


SEVENTEENTH INTERNATIONAL 
GEOGRAPHICAL CONGRESS, 
WASHINGTON, D.C. 


INCE 1871 an International Geographical Con- 

gress has been held normally every threo or four 
years, during the past half-century under tho auspices 
of & continuing body, the International Geographical 
Union. The seventeenth Congress was held in 
Washington, D.C., during August 7-16 and attracted 
a record number of approximately fifteen hundred 
participante. Of these, more than twelve hundrod 
were in personal attendance, and despite the diffi- 
culties of travel and dollar shortages aome five 
hundred delegates from overseas countries wero 
present, including approximately fifty from (reat 
Britain. 

To enable visiting delegates to sce as much as 
possible of the work of their American colleagues, a 
number of other meetings wero arrangod at con- 
venient times. 

This is the centenary year of tho American Geo- 
graphical Society in New York, and the Socioty held 
open house during August 4-6 at its delightful 
premises in Broadway at 156th Street. At & spocial 
meeting of the Society, visiting scientific workers 
were honoured, Mr. J. M. Wordie, prosident of St. 
John’s College, Cambridge, and president of the 
Royal Geographical Society and leader of tho British 
delegation, receiving the Daly Medal. 

During August 6-7 the Association of Amorican 
Geographers and the National Council of Geography 
Teachers met simultaneously in Washington, D.C., 
and their meetings and joint banquet wero attended 
by many delegates. 

The attendance of so many from overseas in the 
United States was made possible by a gencrous 
provision of travelling fellowships and grants, par- 
ticularly from the Wallace W. Atwood Senior Fund, 
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administered with great generosity by his widow and 
family. Many American universities had previously 
arranged visiting professorships or leotureships, and 
those who gathered at Washington had, in many cases, 
already spent some tme in different parts of the 
United States. 

Nearly all the meetings were held in the Statler 
Hotel, where facilities had been arranged for a 
magnificent display of maps from many countries. 
After the official weloome, the opening general 
assembly and the official reception on August 8, 
the general arrangement was to have concurrent, 
section meetings in the morning, and in the after- 
noons to have concurrent meetings of those com- 
missions which had been carrying on the work 
of the Union since the preceding Congress at Lisbon 
in 1949. 

Certain broad topics of current world muportanoe 
were considered by & series of symposia, and for all 
these important meetings simultaneous translations 
into French, Spanish and English were available. 
The symposium on tropical Africa, under the chair- 
manship of Prof. Derwent Whittlesey (Harvard 
University), reviewed the progreas of investigations 
in both the east and west. The necessity for con- 
tinued study of those factors which naturally restrict 
possibilities of development was continually stressed. 

Another symposium dealt with world food supply, 
and was under the chairmanship of Dr. O. E. Kellogg, 
chief of the United States Soil Survey. As so fro- 
quently happens, the speakers from the Old World, 
notably Prof. George Kurryan (Madras), stressed the 
ever-present bagio problem of shortage of land, 
whereas the speakers from the New World were 
concerned much more with technical problems of 
development or with economic aspects. 

The retiring president, Dr. George Creasey (United 
States) gave his presidential addreas under the title 
“Land for 2-4 Billion Neighbors". The facts adduced 
leave no doubt that population is increasing far more 
rapidly than world food supply, and that the long- 
range solution, given the continued population 
increase, must be found in sources of food, for 
example from the sea, not yet regarded as practicable. 

A large number of papers were presented at 
the section meetings which dealt respectively with 
geomorphology, the teaching of geography, olimat- 
ology, urban and rural settlement, hydrography, 
resources, demography, cartography, biogeography, 
regional geography, historical phy, trade and 
transportation. In some marked contrast to previous 
meetings, there was strong support for the section 
on the teaching of geography, presided over by Prof. 
C. A. Alagor (Turkey). Throughout the world there 
is the growing feeling that international under- 
standing is threatened by the continued ignorance of 
the citizens of one country concerning the rest of the 
world, es well as, very often, ignorance of their 
home country. Instruction in this field is particularly 
weak throughout the schools and most of the univer- 
sities of the United States; large gatherings of 
delegates pressed for a commission to examine the 
position and to make recommendations. Beveral of 
the sections showed an increasing awareness of the 
need for the application both of their methods of 
study and their research findings in the solution of 
some of the great problems of the day. 

The same may be said of the afternoon meetings, 
when the reporta of commissions, especially work 
carried out since the Lisbon Congreas of 1949, were 
under consideration. The commissions reporting 
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included those on industria] porte; medical geo- 
graphy (in the course of which Dr. Jacques May, head 
of the Medical Research Division of the American 
Geographical Society, displayed some of the mag- 
nifloent maps he has in preparation); the inter- 
national map of the world; regional planning ; arid 
zones; world land use; perglacial morphology ; 
and bibliography of ancient maps. 

Normally & commission, limited to six full mem- 
bers, is appointed for ono inter-congreasional period 
but may, if ita work is incomplete, be reappomted 
for a further period. No lees than thirty-six proposals 
for commissions had to be considered by the executive, 
and many which might well have done useful work 
could not be &ppointed with any reasonable pepe 
that even minrmum financial support would be forth- 
coming. The final general assembly, having elected 
officers (see Nature, August 30, p. 347), set up eleven 
commissions to carry on the Union’s work until the 
next Congress, which is planned to take place in Rio 
de Janeiro during August 1956. 

The first four commissions are reappomtments, 
and they are as follows (with the chairman shown in 
brackets): periglacial morphology (Prof. M. A. 
Cailleux, France); medical geography (Dr. Jacques 
May, United States); mventory of world Jand use 
(Prof. 8. Van Valkenburg, United States); and 
bibhography of ancient mape (Prof. Roberto Almagia, 
Italy). A sub-committee on the study of arid zones 
was constituted as a full commismon under the 
chairmanship of Dr. Peveril Meigs (United States). 
The new commissions are: coastal sedimentation 
(Dr. Axel Schou, Denmark) ; erosion surfaces around 
the Atlantic (Prof. Francis Ruellan, Franoe); 
evolution of slopes, including relevant aspect of soil 
erosion (Prof. Pierre Birot, France, and Prof. Paul 
Macar, Belgium) ; geogrephy in schoole (Prof. Neville 
Soarfe, Canada); karst phenomena (Prof. Herbert 
Lehmann, Germany); and library classfication of 
geographical books and maps (Prof. A. Libault, 
France). 

The commissions are dependent to a considerable 
extent on the receipt of communications from thoee 
who are interested all over the world, and the chair- 
men may be communicated wrth through the secre- 
tary-treasurer of the Union, Dr. G. H. T. Kimble, 
American Geographical Society, Broadway at 156th 
Street, New York 82, N.Y. L. DUDLEY STAMP 


INSTRUCTIONAL FILM 
RESEARCH 


A SHORT account of the Pennsylvania Btate 
‘College Instructional Film Research Program 
was given last year in Na£ure!, and now & report, 
written for this research programme, by Charlee F. 
Hoban, jun., and Edward B. van Ormer, has been 
published*, which reviews the research work done on 
the instructional fillim during the thirty-odd yeare 
prior to June 1950 at the Pennsylvania State College, 
and also other work independent of it. In the 
preparation of this report more than two hundred 
experimental and survey studies have been examined, 
and more than three hundred are noted in ar 
appendix. These references are predominantly tc 

* [nztructional Film fesearch 1915-1050. Report No 
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sources of ongin in the United States, where nearly 
all the research work has been done. 

Systematic criteria have been applied by the 
authors in making & selection from the material they 
have examined. Summaries of all suitable studies, 
grouped together in relation to various aspects of the 
instructional film, and the interpretations arising 
from each group, form the bulk of the report. 

General findings previously reached by the Penn- 
sylvania organivation have much influenced the 
theoretical basis for the grouping of these summarized 
studies. In the present article some of the items in 
this new report that have not been mentioned before, 
or streased, in the Pennsylvama Technical Reports 
will be indicated. 

The film’s contribution to comprehension, rather 
than to rote memory, constitutes one such item. 
People taught with films are found to be better able 
to apply their learning than people who have had no 
film instruction. In testa carried out by P. J. Rulon’, 
pupils taught by text-plus-flhms excelled those taught 
on & text-only basis by & larger margin on 'eduotive' 
than on ‘rote’ questions, the ratio bemg 24:1 to 
14 8 per cent. Performance on eductive questions 
could be predicted more accurately from a knowledge 
of mental ability and previous achievement than 
could performance on rote questions. Differences 
between rote and eductive scores were in the same 
direction 88 differences between verbal-test and 
pieture-teet scores. From this Rulon concluded that 
“pioture testa measure eduction to a greater extent 
than do the verbal testa’. The contribution of films 
to comprehension 18 borne out by the work of P. E. 
Vernon?, who conducted &n experiment on the value 
of the fim and filmstrip in the instruction of adults. 
and of J. J. Gibson‘, both of which are also sum- 
marized. In Rulon's investigation the superiority of 
the text-plus-films over the text-only group was found 
to be greater three and a half months after the films 
had been shown than it had been immediately after- 
wards. Several other summarized studies show the 
contribution of films to a long-term retention of 
knowledge. 

There can be symbolic or mental practice when 
learning & motor skill from films. Verbal formulations 
seem greatly to facilitate learning for some individuals. 
These matters—linked to the larger one of the 
relationship between language and thought—affect 
practically the part that can be played by speech in 
films. The work of M. A. May® on the peyohology of 
learning from demonstration fllms, W. E. Twining’ 
on mental practice and physical practice in learning 
a motor akill, H. A. Ruger’ on the psychology of 
efficiency, and several others, is summarized ancl 
considered. 

Based on the evidence of all the studies, generel- 
ization is attempted in the last chapter of the report. 
According to the authors, people Jearn more quickly, 
and retain better what they have learnt, when 
appropriate films are used than when they are not 
used. More learning resulta from a combination of 
films with other instructional means than by either 
alone. The from films may be of facta, of 
motor skills, of concepts leading to increased com- 
prehension, and of concepts leading to the formation 
of attitudes and opinions. Moreover, instructional 
films stimulate other learning activities. It is poamble 
for & film to be equivalent “even to an excellent 
instructor in eo far as the instructor’s function is 
communicating the facts or demonstrating the 
procedures presented in the flm”. 
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""Fihns have greatest influence when their content 
reinforces and extends previous knowledge, attitudoa, 
and motivations of the audienoe." Three of the ten 
principles of film-influence again stress the neod for 
specific and confined objectives when designing 
instructional films, including careful regard for the 
characteristics of the audience. Four other principles 
are more distinctively related to the film medium : 
the influence of films is primarily in their visual 
presentation ; pictorial context i8 important; the 
treatment of a film should generally be subjective ; 
and the rate of putting forward new facts and ideas 
should be properly regulated. In the final prin- 
ciples the importance of introductions, summarics, 
ete., either built into a film or provided by the 
teacher, and of the teacher's leadership, are em- 
phasized. C. Dents PEaGE 


1 Nature, 188, 775 (1951). 

1 "The Sound 3fotion Picture In Sclenoe Tegolung"' (Cambridge, Mas 
Harvard University Press, 1933). 

* Bru. J. Educ Payehol, 16, 140 (1010) 

‘Motion Picture Testing and Research. Roport No 7 amy ar 
Forces Aviation Prychol Prog. Rea. Hep. (Washington, D 
Gov Printing Office) 

"J. Educ, Psychol., 37, 1 (1940). 

* Res. Quart. Amsr. Assos. Hith. Phys. Educ. and Re., 20, 132 (1910) 

7 Arch Payohol., 19, No. 15 (1010). 


THE ROCKEFELLER FOUNDATION 


REPORT FOR 1950-51 


REVIEW of the work of the Rockefoller 

Foundation for the year 1950 was not published, 
because any definitive discussion of plans and pro- 
grammes was impossible while the Foundation was 
being reorganized to meet the changing conditions of 
a world in transition. The review by the preaidont, 
Mr. Chester I. Barnard, now published", covers tho 
two years 1950 and 1951, during which the Founda- 
tion’s income was almost 30 muillion dollars, nearly 
17 millions being received in 1951. Granta and 
appropnations totalled 11,247,064 dollars in 1930 and 
21,158,880 dollars in 1051 ; of this, ın 1951, 3,796,270 
dollars went to the Division of Medicine and Public 
Health, which was formed in 1951 by merging the 
International Health Division and the Medical 
Sciences Division, these two bodies receiving ın 1950 
2,326,840 and 1,240,900 dollars, respectivoly. At tho 
same time, as & further result of & survey of the 
Foundation’s activities, the Natural Sciences Division, 
which received 2,002,515 dollars in 1960, was recon- 
stituted as the Division of Natural Sciences and 
Agriculture, to which 3,680,208 dollars went in 1051. 
A closer co-ordination of all activities of tho Founda- 
tion was also recommended by the Survey Com- 
museion, and Mr. Barnard reaffirms the belief that 
the broad basis of the Foundation’s planning should 
be human ecology. The Division of Social Sciences 
received 4,585,895 dollars in 1951, and the Division 
of Humanities, 1,658,072 dollars ; the corresponding 
figures for 1950 are 2,122,085 and 1,491,280, while & 
farther 5 million dollars in 1951 went to the Gencral 
Education Board. 

Reviewing the work of the Foundation in public 
health and medicine, Mr. Barnard records that from 
1914 to the end of 1951 the Foundation expended 
nearly 24 million dollars on medical education and 


* The Rockefeller Foundation: a Review for 1050 and 1931. By 
PUT I. Barnard. Pp. 126. (New York: Rockefeller Foundation, 
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research in the medical sciences ; nearly 14 millions, 
more than two decades of work, costing the lives of 
six ‘cientiflc workers, went to the isolation and 
identification of the causal agent of ow fever and 
the development of a practical od of culturing 
the virus for the large-scale production of the vaccine. 
A definitive history of this work, edited by Dr. G. K. 
- Strode, was published in 1951 under the title ‘Yelow 
Fever", and also in 1951 the Nobel Prize in Physiology 
and Medicine was awarded to Dr. M. Theiler, & 
virologist on the team which developed the vaccine. 
The of the new Division is now bemg 
developed with four objectives : the advancement of 
professional education; the study of medical care; 
the investigation and control of gpeciflo diseases and 
deficiencies ; and the development of the health 
sciences. 

For the first, it is proposed to make relatively 
modest grants at strategic pointe within a faculty to 

its teaching, and an exploratory survey is 
now being made of the status of medical education 
in South ica. The medical care programme will 
be concentrated om scientific aspects of training and 
research, especially in the biogociology of disease, in 
the expectation that, when research has accumulated 
and systematized the data into a aciantiflc discipline, 
medical schools will introduce students to the practice 
of community medicine with an emphasis on ‘social 
fea ener comparable to that on physical diagnosis. 
Under the third objective, special attention is see 
directed to the study of virus infections i 
by mosquitoes, ticks, lice and other Insecta. A survey 
of the major virus problems of Egypt is being made 
in co-operation with the United States Naval Medical 
Research Unit, and a virus research laboratory has 
been established at Poons in collaboration with the 
Ministry of Health of the Indian Government. The 
fourth objective includes a grant to the University of 
Medical Sahool for research in constitutional 
icine, and grants for studies of child psychology 
and guidance, medioal studies of old age, eto. 

Ta Desember 1951 the trustees of the Foundation 
decided that experimental biology would continue to 
be an active interest in the natural sciences pro- 
gramme but on a reduced scale in the United States, 
and the greater part of the affort will be devoted to 
the promotion of scientific agriculture. The Mexican 
agricultural programme, on which the Foundation 
has spent more than 1:7 million dollars since its 
inauguration in 1943, is now operating on an annual 
appropriation of 320,000 dollars from the Foundation, 
with additional funds from the Mexican Government, 
and animal husbandry is bemg added to the pro- 
gramme in 1952, commencing with chickens and 
pigs. The Colombia project for the improvement of 
corn, wheat and other basic food crope, which 
received 50,000 dollars in 1950 and 135,000 dollars 
in 1951, has benefited in many ways from tke 
pioneering in Mexioo: some of the new varieties of 
wheat developed for Mexico proved to be remarkably 
well adapted to Colombia, and under the revised 

for the natural sciences it is proposed to 
extend similar ing projecta in scientific agri- 
culture to other Amerioan countries. A further 
appropriation of 100,000 dollars was made in 
December 1951 to finance for three years the agri- 
cultural aspects of a six-year e for the 
agricultural development of the State of Mexico, 
while a consultant of the Division of Social Sciances 
ig surveying the social problems involved with the view 
GEA oo oniinatod ‘human ecology’ approach to the 
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interrelated problems of food, health, education anc 
social relations. 

Apart from these agricultural programmes ir 
Mexico and Colombia, ta made for experimenta 
biology and related fields of science have averagec 
2 million dollars in each of the six post-war years 
and, of this, 1-6 million dollars waa distributed in the 
United States ; this amount is to be decreased during 
the next few years to about 500,000 dollars, while 
the grants distributed in Europe and in Latar 
America will be increased to at least 500,000 anc 
700,000 dollars, respectively, with a further 1:t 
millions for the programmes operating in agri 
culture. 

. During the period under review the main interes! 
in experimental biology has been biochemistry, anc 
during 1950-51 grants totalling nearly 1-5 millior 
dollars were made for this purpose, including 168,017 
dollars to the Polytechnic Institute of Brooklyn fo: 
an intensive atteck on the problem of protein 
structure. Granta for enzymology totalled 589,000 
dollars, including 85,000 dollars for Prof. H. A. 
Krebe's work at the University of Sheffleld on sugai 
metabolism. Some 202,000 dollars has been oon- 
tributed in support of the Conservation Foundation’s 

for the study of the conservation of 
animal and plant life, water sources and productive 
soils. 

In the social sciences the Foundation’s programme 
seeks to assist all the disciplmes which can contribute 
to the development of a science of social behaviour, 
the application of social science to human problems, 
the discovery and development of social science 
talent or the establishment of a firm basis for social 
philosophy. For research in eoonomies 400,000 
dollars were appropriated in 1950 to the National 
Bureau of Economic Research ; 140,000 dollars went 
in 1951 to Harvard University for Prof. W. Leontief’s 
study of economic structure, and 122,750 dollara went 
in 1950-51 to the Food Research Institute, Stanford 
University, partly to complete a five-year study of 
world operations in food and agriculture during the 
Second World War. An additional 420,000 dollars 
pega dub teal ratty cle Cost Sat d ue 
of the Russian Institute of the School of International 
Affairs, Columbia University, and 180,000 dollars to 
the International Studies Group of the Brookings 
Institution for research, eto., on Amerioan foreign 
policy. Grants were also made for several studies of 
problems of ageing, while in December 1951 & capital 
grant of 1-5 million dollars was made to the Social 
Science Research Council. Grants totalling 242,50 
dollars have been made to the American Law 
Institute of Philadelphia im’ furtherance of the 
preparation of & comprehensive criminal oode for 
recommendation to the State and Federal govern. 
ments. Altogether, grants for the social sciences 
totalled more than 2 million dollars in 1950 and more 
than 4-5 ions in the following year. 

A survey of opportunities in the humanities, which 
commenced in 1950, has led to the selection of three 
types of humanistic studies for support: first, 
language, logic and symbolism, representing the 
Foundation’s interest in means of communication oi 
knowledge; intercultural understanding, with the 
emphasis on the dissemination of knowledge; anc 


humane values. In the first , 50,000 dollars 
were riated for a detailed ysis and ip: 
tion of uwian language, under Prof. R. Jakobeor 


at Harvard University, and 090,000 dollars for ar 
integrated study of the theory of language anc 
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symbolisgn at the University of Michigan. In the 
second, 325,000 dollars were appropriated in 1950 
for the studies initiated at Cornell University, with 
fleld headquarters at Bangkok, into the effecta of 
technological and economic change on the plea of 
South-East Asia, the effecta of the United diate and 

the United Nations programmes on the E 
structures and ideologies in the ares, and the status 
of Chinese and Indian minority groups there. The 
Institute, of Islamic Studies at MoGil University, 
Montreal; has received 214,800 dollars for & five-year 
period, and grante totalling 194,000 dollars have been 
made in support of the pro e of American 
studies, launched jointly in 1950 by the Univermty 
of Tokyo and Stanford University. 

The grants, totalling nearly 1-5 million dollars in 
1950 and more than 1-0 million dollars in 1951, made 
through the Division of Humanities, were, Mr. 
Barnard pointe out, inspired by the belief that in 
this field, as in the social sciences, the emphasis is no 
longer on knowledge but rather on the contribution 
that may be made to the processes by which our 
attitudes, beliefs and judgments of value are 
developed, made more coherent and integrated into 
a harmonious pettern. If these processes are to be 
kept healthy in a free society, Mr. Barnard suggesta 
that it is important, first, that the society have 
creative effort which is really producing new ideas 
and putting them into understandable forms. Criti- 
ciam is also essential, to keep creative workers 
operating on constructive lines; lastly, what Mr. 
Earnard terms—for want of a more descriptive word 
experience is also needed. These are among the 
reasons which lead the Foundation to foster research 
and writing in modern history—for example, 
dramatio writi d to promote the freedom 
of the Press. Of the 3,149 applications for aid 
declined in 1951, 973 were for fellowships, saholar- 
ships and travel and training grants, and 618 for 
support of scientiflc research projects and teaching 
programmes. 
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UNITED STATES PULP AND 
PAPER INDUSTRIES 


E a world where raw materials of all sorts are at 
& premium, & publication, No. 7 of the Royal 
School of Forestry, Stookholm, entitled ‘U.S. Pulp 
and Paper Industry with Special’ Reference to ita 
Supply of Raw Material’, is of particular interest. 
The consumption in the United States of paper and 
paperboard prior to the Second World War amounted 
to about 50 per cent of the total world consumption, 
and the corresponding figure has now risen to 
about 70 per cant, owing to the rise imn the United 
States domestic consumption; this latter rose from 
15.2 million metrio tons in 1840 to 22-5 million 
metric tons in 1949, the equivalent öf an increase 
from 114 kgm. to 153 kgm. per head of the population. 
In Sweden, where the consumption per head is 
probably the largest in Europe, the corresponding 
consumption for the same year was 80 kgm. - 

The question is, how are the United Statea to 
cover their long-term needs in the way of paper and 
board,.and fundamentally this is & question of 
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raw-material resources. How much can they obtain 
from their own forests ? The balance must be im- 
ported. In 1048, 35 per cent of the paper and board 
consumption was covered by imports in the fprm 
of sate wood pulp or pulp wood. The consumption 
of pulp wood rose from 14-5 million cubio motrea 1n 
1925 to 17-8 million in 1935 and 24-2 million in 1049. 
In the last-named year the United States imported 
4-8 milhon tons of paper (the bulk of ıt newsprint), 
1:6 millon tons of wood pulp and 4-3 million. cubic 
metres of pulp wood. All the pulp wood, the greator 
bulk of the newsprint, and threo-quartors of the wood 
pulp came from Canada and Newfoundland, and the 
balance from Scandinavie and Finland. 

At the same time the foresta of the United States 
have been yielding & progressively increasing volume 
of raw material. Pulp wood has increased from 
12:7 to 44-7 million cubic metres betwoon 1925 and 
1049. This is partly due to the amount coming from 
new forests in the southern States and Pacific north- 
west. More intensive valuations of the volume of 
timber in the coniferous forests are now available, 
and it is apparent that over-cutting, that 18, exceed- 
ing the annual increments put on, is taking place in 
the coniferous forests. In the hardwood forests, for 
long neglected, the annual increment considerably 
exceeds the volume felled. It is in this latter type of 
forest that the United States will have to look in 
the future for some of their requirements. In how far 
the annually in demands will be met by 
Canada, Scandinavia and other European countries 
and so forth is problematical, for Europe requires 
a far larger amount of these materials than are at 
present available to her. 


PROXIMITY OF GENES 
CONTROLLING THE 
FERMENTATION OF SIMILAR 
CARBOHYDRATES IN 
SACCHAROMYCES 


By Pror. CARL C. LINDEGREN and GERTRUDE 
LINDEGREN 


Biological Research Laboratory, Southern Illinols University, 
Carbondale, lil[nols 


OUR different genes in Saccharomyces controlling 
the hydrolysis of alpha-glucosidic saccharides are 

on the same chromosome. The genes MA, MZ and 
MG controlling the hydrolyses of maltose, melezitose 
and alpha-methyl glucomde are in ono linkage group! : 
(1) MA and MZ were shown to be linked by frequency 
of recombination; (2) MA and MG, which usually 
recombine freely, were shown to be on the same 
chromosome by the spontaneous appearance of & 
crossing-over suppressor in one family. Tho observa- 
tions presented here show that SU (which controls 
the fermentation of sucrose and raffinose by producing 
a beta-fructo furanosidase) is a member of the same 
linkage g group. chromosomes are extra- 
long genetically, and in most experiments 

MA. Me MG and SU recombine independently. Linkage 
between MG and SU was revealed by the suppression 
of ‘crossing-over between them, presumably due to 
the spontaneous occurrence of an inversion. The 
pedigree described below overlaps one described 
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earlier’, and the two cross-over suppressors, one 
involving MA and MG and the other involving MG 
and SU, may be of common origin. 

Hzperwnenial. Culture 8608 — — + (non-ferm enter 
of maltose and alpha-methyl glucoside and fermenter 
of sucrose) is & progeny of a hybrid between 3228 and 
3001 (——-+x+-—-+t). The progeny were 
analysed only for ability to ferment maltose (since 
the hybrid was homozygous for mg and SU); in 
16 agoi, 2: 2 segregations for M.A/ma were found. 

A mating between culture 5519 — — — (non- 
fermenter of maltose, alpha-methyl glucoside and 
sucrose) and 7851 + + — (fermenter of maltose and 
alpha-methyl glucoside and non-fermenter of sucrose) 
eres the tetrads anslysed in family 11. Simcoe 

mily 11 was homozygous for inability to ferment 
sucrose, only two tetrads were analysed for sucrose 
fermentation. All eight spores were negative. A bigh 

of + to — conversion was encountered in 
both the MA and MG genes. The following different 
types of tetrads were found : 
Al Ajma MGhng 

2 2 
0 1 
The concept of gene conversion’ is applied throughout 
in analysis of the results. 

Family 12 comprised a hybrid between 3608 and 
7459; twelve asci showed 2:2 segregations of 
MG/mg. Only one ascus was characterized with 
regard to ability to ferment sucrose ; all four cultures 
fermented sucrose despite the fact that one parent 
was sucrose-positive and the other sucrose-negative. 
(This situation: was frequently encountered while 
stocks were being built up heterozygous for single 

irs of genes controlling specifle fermentations*. 

moe both MZ and SU control the fermentation of 
sucrose, ratios of this type occur in MZ SU/ms su 
hybrids'.) 

The first evidence of hnkage between MG and SU 
appeared in family 14, The results are summarized 
in Table 1. In eighteen asci, the combination mg SU, 
characteristic of culture 7554, is accompanied by the 
alternative ent, MG su, characteristic of the 
other parent, 7517: MG su MG eu mg SU mg SU. 
In ten other asci two rapid farmenters, one non- 
fermenter and one late fermenter of sucrose appear : 
SU SU su sul. The analysis of late fermenters of 
galactose encountered in the Carbondale stocks by 
Mundkur* has shown that they were originally non- 
fermenters which mutated in the selective medium 
to fermentative ability. On this interpretation the 
initial genotype of the tetrads in class 2 would be 
the same as those in class 1. The close linkage of the 
two genes found in this family makes the inter- 
pretation reasonable and supporta the view that late 
fermenters are originally non-fermenters which after- 
wards mutate to fermentative ability. The asci in 
olaaseg 3 and 4 are evidently the same as those in 


TABLE 1. 


TYPES OF ASOL FROX PAXILY 14 BHOWING LINKAGE OF 
MG amp SU 











1 mg SU 18 
2 MAGI | MG wu mo SU 10 
8 MG n E mg SU 8 
4 MG sw MG s mg SU 2 
5 MG sw MG out | mg SU 1 
6 MG sul — mg SU 1 
7 MGSU | MG mut MN 1 
8 MG SU | MG SU a SU 1 
9 MGSU | MG SU | MG SU 1 
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class 1 ex for the failure to identufy the misemng 
members. Similarly, classes 5 and 6 are identical 
with class 2 except for the failure to identify the 
missing members of the tetrad. The anomalous ascus 
listed in category 7 probably representa crossing-over 
m the inverted region, with, other complications. The 
two asci in classes 8 and 9 are due to the reduction 
of tetraploid xygotes; this is indicated by the 
sumilar excees of dominants for other factors in the 
same tetrads. 

No linkage was detected between MA and either 
MG or SU. Thirty-two of the asci were characterized 
for capacity to fermant maltose with the following 
reeulte : + + + —,2; + + aor —, 29; + —L— Ts 
l. The two + + + — aso were those in classes 8 
and 9, conftrming the view that they were of polyploid 
origin. 

Family 18 comprised & hybrid between culture 
7517 and 8011. It was heterozygous for both MG 
and SU. A single asous analysed from this hybrid 
showed independent segregation of the genes MG 
and SU. By contrast, these markers were abnost 
completely linked in family 14. Binoe 7517 was used 
as a parent in producing both families, the linkage 
of the two markers in family 14 was not trangmitted 
through culture 7517; it must have had its origin 
from 7554. Culture 7554 has the same combination 
of factors as culture 3608, supporting the view that 
the cross-over suppressor was present in family 10. 


TABLE 2, TYPES OF ÀBOI FROM FAMILY 15 SHOWING INDEPHHDENT 
BmaxEgATION OF HG anD SU 

















I nm ? 
mg rn L'A SJ 3 
mg x mg oul 1 
mg SU my SU 8 
mg SU mg SU 1 
mg SU ng SU 1 
"V — mg Ie 1 
mg SU mg mE 1 
mg SU mgm 1 
m SU mg u 1 
mg SU mg SU 1 
mgLSU | mg ru 1 

















Family 15 arose from a hybrid between 7504 and 
7431. Culture 7564 is & sibling of 7554 (carrying the 
cross-over suppressor); 7431 is a sibling of one of 
the parente of 7554. The segregations of MG and SU 
from this family are shown in Table 2; the genes 
were independently assorted. When the late fer- 
menters are considered as originally negative, the 
following types of tetrads are found: 


MGhmg SU|mn 
12 18 

1 0 
1 


These resulte indicate that conversion of MG to mg 
and of su to SU was relatively frequent. 

The high?frequeney of recombinations between 
MG end SU in family 15 shows olearly that the 
distance between the genes 18 ter than 50 morgans. 
This is confirmed by i the asci with regard 
(Olas 1, ++ + + 
+; Class 
met Se te ee) 
AME Led eT doe ee 
1:1:4, confirming the absence of linkage. In 
familiee 15 and 18, therefore, MG and SU are 
independently segregated, while in family 14 they 
are closely linked. 
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Family 16 arose as & hy- næ yi 
bnd between 7824 + — + ms * 28 sos © 7361 
wa - 54m 7408 — THS 


(directly descended from 
7554 which carries the 
cross-over suppressor) and 
6233 — + —. Three 8801 

from the hybrid 
ahowed that MG and SU 
were completely linked in 
this family. 

Family 19 was produced 
by mating 8011 — — + 
by 6233 + and 
showed say oan 
gation of the genes MG 
and SU in two tetrads. , 

These results exolude 
6238 as the carrier of the 
cross-over suppressor and 
establish 7824 as the oar- 
rier, since 6233 by 7824 
produced a hybrid in which 
1 was complete, 
while 6283 by 8011 (the 
latter also carrying the 
combination mg SU) pro- 
duoed tetrads in which 


dale stook af 
independent assortment Ante pde oei 
oocurred. parent cultures Indicate fermentative 


A hybrid was made be- 

tween 7824 and 7889, both 

of which carried the inversion. An offspring from 
this hybrid (8049) was mated to 7911 (descended. 
from family 15 in which ee segregation of 
MG and SU occurred). All mg SU offspring of 
family 21 should carry the inversion. Family 23 was 
produced by mating an mg SU culture from family 21 
(8219) with oulture 8312, descended from & line m 
which the inversion did not occur. Thirty-three asci 
were isolated and analysed (Table 8). No recom- 
binationa occurred in the twenty-seven tetrads of 
class 1. The su” spores found in tetrads of class 2 
suggest the conversion of & dominant gene to 4 
recessive and & later back-mutation. Conversion of 
mg to MG occurred im asa of class 8 and MG to mg 
in those of class 4. Conversion of eu to SU occurred 
in the olaas 5 ascus. Family 23, like family 14, was 
heterozygous for MA/ma. No linkage was detected 
between the MA locus and the tightly linked MG SU 
genes. The frequencies of the three classes of MA MG 
tetrads were: type I, 5; type Il, 4; type III, 20; 
thia is in complete ent with the theoretical 
expectation of 1:1:4. The following tabulation 
shows the frequency of conversion of MG and-SU : 


AlGhng SUjm 
2 1 
30 30 
1 2 


The fact that regular segregation of one allele is 
acoompanied by irregularities in the other shows that 
the two effects arise from different loci although they 
are completely linked in some families. 


TABLE 3. TYPES OY AMOI FROM FAMILY 23 SHOWING LINKAGH OF 
ALG aKD SU 


D 
EE 





Genotype 





ui 
SERE 
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Pedigree showing the origin of a crom-over suppressor in the alpha ucosidase 
Saccharo Arabic numerals 
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MG au WG eu rag Su mg 3: 2 


18 
T5817 » BOL 


MO SUNG sc rag SU mq wu I 


19 
SOl! a 6233 





MG IUG mgx — SU | 
MOSU- - mgSUmges | 


the fi 


and — signs 
pe maltose, alpha-methy] glucoside and sucrose, 
or 


in tha 

It ia mferred from these observations that the 
genes MG and SU are on the same chromosome ; 
but since neither shows linkage with AfA, both are 
more than 50 morgans from the latter. 

Discussion. These observations indicate that the 
genes MA, MZ, MG and SU are on the same chromo- 
some. All the substrates except one carry, exposed 
(termunal) alpha-glucosidic linkages : maltose, alpha- 
methyl glucoside, melezıtoge, turanose, and sucrose. 
The exception is raffinose. The genes MA, MZ and 
MG cannot produce an enzyme capable of action on 
raffinose. U produces a bete-fructo-furanosidaso 
which hydrolyses both sucrose and raffinose (but not 
maltose)®', 

The high frequency of recombination between theso 
loci does not indicate that the absolute distances 
between them are great. A single chiasma in each 
region at each meiosis would produce completely free 
assortment. No other looi linked to these genes have 
been found, and it seems difficult to escape the 
conclusion that their proximity to each other indicates 
& common. origin. 

Two other carbohydrases, galactokinase and meli- 
biase, under the control of the genes GA and ME, 
are algo linked. (The e GA was formerly termed 
G; a two-letter symbo for all genotypes has been 
adopted. Three-letter symbola indicate phenotypes.) 
Their linkage wos revealed by recombination‘ &nd 
confirmed by the location of another gene for red 
pigment (4D,) between them’. The fact that one 
gene controls an enryme acting on galactose whereas 
the other acts on a molecule containing galactose 
suggests that they may have & common origin. GA 
controls the transformation of galactose into & 
utilizable hexose; ME controls tho hydrolysis of 
melibioge into glucose and galactose. 

The specially selected non-fermenting clones which 
were used to build up the Carbondale stock are dis- 
tinguished from the fermenters by complete inability 
to ferment or utilize the specified carbohydrate. 
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These selected recessive stocks are completely without 
the emzyme necessary to effect utilization of the 
carbohydrate and are completely incapable of pro- 
ducing it by adaptation. Selection of the non- 
fermenter stocks has required an extensive, critical 
survey of a large variety of yeasts. In contrast with 
these unique, completely negative cultures, cultures 
are available which are genetically differentiated 
with regard to utilization of a speciflo carbohydrate 
by using rt less rapidly than the fully potent culture. 
There are thus two strikingly different types of genio 
differentiation of Saccharomyces cultures in ability to 
utilize or ferment carbohydrates: one is unique and 
involves complete inability either to produce the 
specific enzyme or to adapt itself to the substrate ; 
the other involves diminution in the ability to ferment 
the substrate due to a gene-controlled biochemical 
defect. Two cultures. both carrying the dominant 
gene controlling the fermentation of galactose, have 
been differentiated into strong and weak fermenters 
by such & gene, and segregation of strong versus weak 
fermentation of galactose has been demonstrated in 
such a system (Dr. Herschel Roman, personal oom- 
munication). If defects were present which brought 
about the absence of specific co-enzymes, a hybrid 
might show regular tion for strong versus 
weak fermentation of tose and simultaneously 
show & regular segregation for strong versus weak 
fermentation of galactose. If more than one enzyme 
system were involved in the utilization of a single 
carbohydrate, as has been demonstrated by Leloir 
and his associates" for galactose, more than one gene- 
pair might be demonstrated controlling strong versus 
weak fermentation of that carbohydrate. In contrast 
to this oondition, & gene resulting in the complete 
inability to produce a oarbohydrate is inferred to 
involve the unique gene directly concerned with the 
formation of the enzyme iteelf—& gene which might 
be called the gene. 

On the basis of this discussion, the MA, 
MZ, MG and SU (as wel as GA ani M. &re 
identifled as template genes. Evidence haa 
been presented** showing that the action of several 
of these gehes is inhibited by the presence of similar 
substrates, or by the by-products of hydrolysis, sug- 
gesting that the gene ctions by direct contact of 
the gene-surface with the substrate, and it is this 
contact with & topographically specific surface which 
induces the adaptation. The proximity of the genes 
MA, MZ, MG and SU that they have a 
~ common origin and that their number has been 
increased by unequal crossing-over and mutation of 
the ‘extra’ gene’. One may assume that Sacoharo- 
myces originally possessed only a glycolytic system 
and was incapable of hydrolyamg saccharides. That 
the original novelty with to alpha-glucoeides 
comprised either MA or SU may be inferred from 
the fact that ability to ferment alpha-methyl 
glucoside is relatively rare and ability to ferment 
melezitoee is even more unusual. The ability to act 
on galactose and i is & similar relatively 
recent novelty. It may be assumed that G.A was the 
original novelty, since the ability-to act on melibiose 
is not widespread, and that duplication of the GA 


locus led to transformation of the ‘extra’ G.A into the - 


ME locus. It has already been *, on the 
basis of the mutual exclusion in Saccharomyces of 
ability to ferment maltose and lactose, that the 
capacity to ferment lactose has ita origm in the 
transformation of the MA locus to a locus controlling 
the capacity for lactose fermentation. 
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A NEW METHOD FOR 
ACETYLATING PROTEINS 


By Drs. J. BADDILEY, +R. A. KEKWICK and 


E. M. THAIN 
Lister Institute of Preventive Medicine, London, S. W.1 


EGENT studies by two of us on the chemistry of 

coenzyme A necessitated the preparation and 
examination of several acetylthiols!. These were 
required as models to establish a chemical basis for 
the suggestion that coenzyme A effects acetylations 
by acetyl transfer at ita terminal SH group*. The 
simple acetylthiols were found to be quite affective 
d MEE e ce ee d 
alcoholic solution. It appears that &oetylthiola m 
general are capable of acetylating amino undas, 
and Wieland and his collaborators? have.developed 
a method of peptide synthems which involves the 
interaction of such compounds with the amino group 
of an amino-acid. Alcoholic and phenolic hydroxyl 
groups are unaffected by these reagents. 

The ease with whioh some of these acetyl derivates 
reacted towards amines suggested to us their possible 
use in acetylating amino groupe in proteins. The 
preparation of partially acetylated proteins is of 
considerable interest in relation to the possible 
modification of the iflo biological activity of 
enzymes, toxins and hormones, the effect on the 
immunological specificity of proteins in, general and 
also. in connexion with structural investigations. 
Previously, acetylation was oerried out with acetic 
anhydride, usually in dilute acid solution, or with 
ketene**. These reagents are, by their nature, rather 

i with regard to the group or groups 
attacked, and the experimental conditions employed 
leave not & little to be desired, since proteins are 
often highly sensitive to small changes in their 
environment and chemical reagents may easily effect 
deep-seated structural alterations. The acetylation 
techni described in this article does not suffer 
from disadvantages and is, we believe, highly 
selective. 

The substance 2’acetylthioethylacetamide, 
OH,CO.NH.CH,0H,8.C0.0H;, was chosen for these 
investigations since it is readily soluble in water, 18 
stable towards dilute acids and alkalis, and acetylates 
amines quite effectively. Approximate reaction con- 
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ditions were determined by studying its action on 
simple amino-acids. An almost quantitative yield of 
acetylglycine was obtained when the reagent’ (oc. 
2 mol.) was added to a 10 per cent solution of the 
sodium salt of glycine (1 mol.) and the resulting 
solution kept for 12 hr. at 37°. In a similar experi- 
ment with alanine, reaction was only complete after 
three to four days at 37°, 

Tt waa thought that conditions should be chosen 
to ensure that & reasonable proportion of the amino 
gro in the substance to be acetylated was in the 
ONE, form, as distinct from —NH_,+, in order that 
the reaction might proceed. Since m proteins the 
c)-àmmo of lysine has a pK value of about 
10-5, the earher experimenta were performed in & 
borate buffer at pH. 10. 

Human serum albumin isolated by the use of 
solvents at low temperature’ was available to us as 
a protein of established purity (Fig. 1a). A 2 per 
cent solution in borate buffer at pH 10-0, to which 
had been added 2’acetylthioethylacetamide (to 1:5 
per cent) was kept at room temperature during three 
days, then di exhaustively against phosphate 
buffer (pH. 8, I — 0-2) at 2° for examination in the 
ultra-centrifuge and electrophoresis apparatus. It 
was expected that the w-amino groups of the lysine 
residues and the end «-amino groups in the protein 
would be acetylated by this treatment. 

On electrophoretic examination at pH 8, the 
product showed two componente (Fig. 1b), both of 
which had a mobility considerably greater than that 
of the untreated protein. 

The increase in mobility is consistent with the 
acetylation of amino ig and consequent increase 
in net negative charge. the ultracentrifuge also 
two components were observed (Fig. 1b), & main 
component sedimenting at approximately the same 
speed 88 untreated serum albumin and another 
component sedimenting more rapidly. 

It was considered that the heavy component might 
have arisen the reduction of some intra- 
molecular disulphide bonds by the free thiol (2’-mer- 
captocthylacetamide) derived from the acstylating 
reagent, the protein —SH groups liberated afterwards 
reoxidizing to form intermolecular disulphide bonds 
leading to an increase in molecular weight. Such an 


Hlectrophorests 


Ultracentrifuge 








Migration direction 
and ultracentrifuge 
erum albumin. (s) Untreated; (b) Aceiylated deep 
d pH 10; (o) in Tun under oxygen at H 10. 
Migration times at 5 mamp. (&) 178 min, (b) mins w 118 
nin. Ultracenirtfuge photographs all after 60 min. at 
Lp 
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Fig. 2. CP acetylated (ij don Of mine nitrogen on 6-25 mgm. 
samples of acetylated (I) and unaoetylated (11) human serum 
albumin ‘with inoreaging time of recom with eee, om 


explanation was made more probable by the observa- 
tioh that the addition of 2-mercaptoethylamine to a 
solution of serum albumin under ihe same conditions 
resulted in the formation of some faster-sedimenting 
material and the appearance of two electrophoretic 
components but without an increased mobility. ° 

A preparation homogeneous both in the ultra- 
centrifuge and the electrophoresis apperatus (Fig. 1c) 
was obtained by spreading the solution of reactants 
in a film approximately 2 mm. deep under oxygen to 
ensure that any thiol produced from the acetylating 
reagent was rapidly oxidized to innocuous disulphide. 

The mobility of the single component was 2-1 times 
that of untreated serum albumin. Furtharmore, 
determination of the free amino groupa by the method 
of Van Slyke indicated that about 34-39 amino 
groupa/mole (70,000) had been acetylated (Fig. 2). 

Repetition of this acetylation procedure on the 
once-treated albumin resulted in no further reduction 
of amino-nitrogen, ag estimated by the Van Blyke 
method, and the electrophoretic mobilities of the 
once- and twice-ace albumin were identical. 
This indicates that the single treatment was sufficient 
to affect the acetylation of all the groups capable of 
reaction under the experimental conditions. 

A further acetylation expermment using the thin- 
fim procedure but at pH 8-5 again gave & product 
homogeneous in the ultracentrifuge and electro- 
phoresis apparatus. In this instance the electro- 
phoretie mobility of the product at pH 8 was 1:45 
times that of untreated albumin, and Van Slyke 
measurements indicated that some 16-17 amino 
groups/mole had been acetylated. 

It would appear fram these resulta that the number 
of groups acetylated in the molecule ia to some degree 
dependent on the pH of the reaction mixture, and 
also, in view of the electrophoretic homogeneity, that 
all the molecules are acetylated to about the same 
extent under specified conditions. 

The nitrogen liberated from native serum albumin 
by the Van Slyke was equivalent to 64 
amino mole, which is clogs to the value of 68 
given by Brand’. After exhaustive acetylation at 
pH. 10 the product still appears to have 25-90 free 
amino groupe/mole. This would appear to imply that, 
of the fifty-nine lysine residues present in the mole- 
cule’, about half are inaccessible to acetylation under 
the conditions of reaction employed, assuming that 
all end a-amino groups, which from the data of 
Brand’ amount to 9 groupe/mole, are acetylated. A 
higher reaction pH has not so far been studied, aa it 
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was felt that this might of iteelf cause irreversible 
changes in the protem. 

"We are indebted to Dr. Margaret Mackay for the 
gift of purified human serum albumin and to the 
Department of Scientific and Industrial Research for 
& special research grant. 
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ROLE OF SULPHYDRYL GROUPS 
IN THE OXIDATION OF 
PYRUVATE d 


_ By Dr. E. C. SLATER” 

Molteno Institute, University of Cambridge 

5e important part played by sulphydryl groupe 
in the oxidation of pyruvate by tissue prepara- 

tions was established by the work of Peters’ and 
Barron? and their colleagues. Recently, two essential 
oo-factors required for this oxidatjon, coenzyme A? 
and a-lipoio acid‘, have been found to contain 
sulphydryl groupe and Lynen and Reichert* have 
found that this grouping in coenzyme A is concerned 
in its transacetylation reactions. This prompted 
Lynen and Reichert to that in the oxidation 
of pyruvate by pyruvio ydrogenase, pyruvate or 
an &oetaldehyde derivative formed by the deoarb- 
oxylation of pyruvate actually combined with the 
sulphydryl group to form & compound which was 
oxidatively decarboxylated to &oetyl-ooenzyme A 
and carbon dioxide thus (R.SH = coenzyme A) : 

o : OH n 

i | -*H 
CH,.C.COOH + R.SH — CH,0.COOH ——~ 


o 
cid +00, (1) 


O OH. Oo 
MEENN 
or OH,.0.H + RBH — CH,0.H. ——* CH,.C (2) 


Án 


This is similar to mechaniams proposed for the 
function of glutathione in the oxalase system’ 
and in the oxidation of glyceraldehyde by cozymase 
and gtyceraldehydephoephate dehydrogenase”. 

Korkes, Del Oempillo, Gunsalus and Ochoa’ agree 
and Reichert’s mechanism and bring 
forward in ite support the experments of Cavallini’ 
on the coupled oxidation of pyruvate in the presence 
of glutathione (GSH) as & chemical model for the 
enzymic reaction. Oevallini found that, in the oe 
of pyruvate, the oxygen uptake exoeeded t cal- 
culated for the equation : 


2 GSH + 40, — G88G + H,O, (8) 
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and carbon dioxide was in accordance with 
the oxidative decarboxylation of pyruvate to acetate 
and carbon dioxide : 


CH,4.00.000H + 4 0, ++CH,.COOH + COs. (4) 


He proposed that an intermediate complex was 
formed which was oxidized thus: 


O OH 


I | 
OH,.C.COOH + GSH — CH,.0.000H 
| 


(5) 


8G 
OH 
| 
2 OH,.0.COOH + 30 + G88G + 2 OH,.000H + 
200,+1 €a) 
BG: 
' or 
OH- 


| 
CH,.C.OOOH + GSH + O, > G88G + 
| OH,.COOH + CO, + H,O. (65) 


8G 


In the light of experiments I have carried out on 
the AA peer das oxidation of 2:3 dimercapto- 
propanol'*, ib appeared likely that an alternative 
mechanism not involvi 
tween pyruvate and 
Cavallini’s experiments. The alternative mechaniam 
is described by the following equations: 


compound-formation be- 
utathione would explain 


2 GSH + O, ~ G88G + E40, 
2 GSH + H,O, — G88G + H,O 


2 GSH. + 10, — G88G + 4 H,O 


o 
(8a) 


(7 + 8a) 





CH,.CO.COOH + H,O, + OH,.000H + 00, + 


H,O (8b) 


2 GSH + O, + CH,.00.000H — G88G + 
" CH,.COOH + CO, + H,O. (7 + 8b) 
Hydrogen peroxide is invariably formed in oxida- 
tions catalysed by cupric ions. In the &beence 
of pyruvate, this hydrogen peroxide will oxidize 
additional glutathione, so that there is little 
aocumulation of peroxide at the end of the reaction 
(af. Slater, ref. 10, Table 6). In the presence of 
pyruvate, however, hydrogen peroxide will also 
oxidize the , according to & reaction first 
shown by Ho in 1904". Negelein and Brómel!* 
and Kelin and Hartree’ showed that this non- 
enxymio reaction took place during the oxidation 
of p-alanine by D-amino-acid oxidase, both pyruvate 
and hydrogen peroxide being formed as a result. of 
the action of the enzyme : 


p-alanine + Os — pyruvate + NH, + H,O.. (9) 


Lipmann showed that, in the oxidation of vate 
by extracte of Lactobacillus delbrueckit, the 
pyruvate molecules which were oxidized reacted with 
enzyme systems in the extract, in which hydrogen 
atoms eventually reacted with oxygen by means of 
an &utoxidizable flavoprotein, while the remaining 
half were oxidized non-enzymically by tho hydrogen 
peroxide produoed in this autoxidation of the flavine. 
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Effect of catalase on the coupled oxidation of pyruvate and glutathione 


The mechanism proposed in equations (7)-(8) was 
tested by determining the effect of catalase, which 
would be expected to have the following effects : 

(a) Since the hydrogen peroxide produced by 
reaction (7) would be decomposed by the catalase, 
thereby liberating oxygen instead of oxidizing 
glutathione, the inital rate of the net oxygen uptake 
should be halved by the addition of catalase. In the 
&beenoe of pyruvate, the final oxygen uptake should 
not be affected, since either in the presence or absence 
of catalase, oxygen is reduced to water, not hydrogen 
peroxide. 

(b) In the presence of catalase, pyruvate should 
have no effect on the oxygen uptake, nor should any 
pyruvate disappear. 

The accompanying graph shows the effect of 
catalase on the coupled oxidation of pyruvate and 
glutathione. All flasks contained glutathione, cupric 
chloride and phosphate buffer exactly in the quan- 
tities specified by Cavallini’; temperature, 88° C. 
Catalase (0-2 mgm. pure catalase) and/or pyruvate 
(20 umoles) was added as indicated. > horizontal 
arrow shows the oxygen uptake corresponding to 
equation (8). A pyruvate refers to the difference 
between the contents of reaction vessels after 
160 min. and controls moubated without glutathione. 
The pyruvate was determined spectrophotometrically 
with lactic dehydrogenase and reduced cozymase!*. 
The graph shows that the effect of catalase is m 
accordance with the mechanism described by equa- 
tions (7) and (8). In the presence of catalase, 
there is & slow oxygen uptake after the calculated 
value is exceeded, but this side-reaction (probably 
involving oxidized glutathione) does not affect the 
conchision, since the curves with and without 
pyruvate, in the presence of catalase, are very close 
together. 

In the absence of catalase, pyruvate caused the 
bue of 5-0 u&toms oxygen m excess of that 
obteined without pyruvate, and this was accompanied 
by the disappearance of 5:9 umolea pyruvate, in good 
agreement with equatiori (4). These figures show 
that, under the conditions of this experiment, 
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approximately half the hydrogen per- 
oxide produced by reaction (7) ‘reacted. 
with glutathione (reaction 8a) and half 
with pyruvate (reaction 8b). 

The effect of catalase clearly shows 
that hydrogen peroxide is involved and 
is strong pes for the mechanism pro- 
posed, whioh ig, moreover, in accord with 
well-known reactions. Cavallini's meoh- 
anism does not explain the effect of 
catalase. The mechanism now suggested 
has the further advantage that it ex- 
plains Cavallini’s earlier experimente!* 
in which ascorbic acid was also found 
to promote the oxidative decarboxyla- 
tion of pyruvate. The explanation 
undoubtedly the same as for the action 
of glutathione, since hydrogen peroxide 
18 also produced during the oopper- 
catalysed oxidation of ascorbio acid. 
Indeed, this was the explanation pro- 
posed by Cavallini to describe the 
effect of ascorbic acid. 

Since pyruvate 18 certainly oxidized m 
180 animal tissues by the cytochrome sys- 
tem, hydrogen peromde will not be 
formed. Thus, there can be little resem- 
blance between the coupled oxidation of 
pyruvate by glutathione in vitro and the oxidation of 
pyruvate in vivo. Cavallini’s experiments cannot, 
thon, be considered a satisfactory model of the enzyme. 
This does not, of course, necessarily mean that the 
mechanism proposed by Lynen and Reichert and by 
Korkes e£ al. is incorrect. But it does direct attention 
to the fact that evidence other than that provided 
by Cavallini's ‘model’ experimente must be found. 
In the case of the glyoxalase reaction, Racker’ has 
obtained more direct evidence, since he found that 
the function of one of the two enzymes in the system 
ia to promote the formation of a compound between 
methylglyoxal and glutathione. This compound was 
identified spectrophotometrically and found to be 
the substrate for the second enzyme of the system. 
In the present study, spectrophotometric measure- 
menta in the ultra-violet region gave no evidence 
of the formation of & compound Toten pyruvate 
and glutathione, under the conditions of Cavallinra 





experimenta. 

I wish to thank Prof. D. Keilin for his advice and 
the Agricultural Research Council for & personal 
grant. [Aug. 19. 
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LETTERS TO THE EDITORS 


The Edüors do not hold themselves responsible 
for opinions expressed by their correspondents, 


No notice is taken of anonymous communications 


Secrecy and Industrial Research 

In his presidential address to the British Associs- 
tion, on ‘The Ethical Dilemma of Sciance’’, Prof. 
A. V. Hill referred to the problem of secrecy in rela- 
tion to the results of industrial research. I believe 
that the difficulty arises from confusion of technology 
with science. 

These two fields of human endeavour are really 

ite distinct. Technology is the art of making things. 
+ deals with the methods used for production. In 
this sense, even animals practise technology, and 
the evolutaon of men and the growth of civilisation 
have depended upon the advance of technology. 
Technology advances by trial and error and by 
specific inventions. Much of the advance of tech- 
nology is empirical, and, as Dr. J. B. Conant says, 
ıt is by the application of science to technology that 
the degree of empiriciam in technology is reduced. 
Thus, when we speak of applied science, we mean 
science applied to technology. In industrial lab- 
oratories, the primary purpose of the laboratory is 
to advance technology, and, in order to do this, 
scientific work is undertaken eo that the scientific 
reeults can be applied to advance the technology and 
reduco ita empiricism. 

This distinction between the technological work 
and the scientific work of an industry suggests a 
policy for the publication of new results. This is 
that mdustrial companies should publish their scienti- 
flo work, but are under no obligation to publish 
ther technological advances. 

Scientific advances must be published even when 
they are applicable to technology because science 
advances as & whole, and any attempt to withhold 
the pubhoation of scientific work reacts to the dw- 
advantage of the withholder. Moreover, scientific 
men will not continue to do satisfactory work unless 
they can publish that work and feel they are taking 
part in the advancement of science. The great 
advance in applied science in the past fifty years is 
undoubtedly due to the general publication of 
scientific work done in industry as well as in the 
universitiee. 

In my opinion, on the other hand, an industrial 
company 18 under no obligation to publish informa- 
tion as to ite manufacturing teabnology. Publication 
is of value only to other firms who use that particular 
technology. In practice, however, it 1s impossble 
to keep technological methods secret for & long time. 
Often rt is necessary to obtain the protection of 
patents, amce otherwise a patent may be obtained 
by someone else, and a firm that has been using & 
secret process may find itself unable to use the pro- 
cess. To avoid this difficulty, firms often take out 
patents even though they demre no monopoly, and 
thus a great deal of technology is pubhshed which 
would otherwise remain secret. 

Technical advances are also often published for 
purposes of prestige. Sometimes they are published 
because the applied science cannot be made known 
without publishing information as to the technology. 
‘Holding a technological process secret, therefore, 
merely delays the publication, and eventually the 
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technology of a few years before ıt becomes public 


knowledge. 
C. E. KENNETH Mars 
Eastman Kodak Company, 
Rochester 4, N.Y. 
Oct. 14. 


N-Nitration and C-Nitration by the 
Nitronium lon 

AROMATIO ÜO-nitration through attack by the 
nitronium ion was kinetically established by the work 
of Benford and Ingold!, and of Hughes, Ingold and 
Reed’. The central pomt in the evidence was the 
observation of zeroth-order kinetics in the nitration 
of suitably reactive aromatic compounds, for example. 
of toluene, by a constant excess of nrtrio acid, in 
organic solvents such as nitromethane or &oetio acid. 
All those aromatic compounds which are sufficiently 
reactive to take up the nitronium ion aa fast as it is 
formed from nitrio soid obey this law, and, for the 
same medrum and temperature, can be observed to 
become nitrated at an identical rate, whioh is simply 
the rate of formation of the nitronium ron. 

The zeroth-order form, and the associated absolute 


- Teaction-rate, constitute, therefore, a highly diagnostic 


test for the intervention of the nitronrum ion in any 
reaction in which it is consumed aa fast aa it is formed. 
Thus the N-nrtration of a secondary amine or the 
O-nitration of an alcohol, supposmg, the amine or 
the alcohol to be reactive enough, must, if the sub- 
strtuti agent is indeed the nitronium ion, be 
observable as zeroth-order reactions, having, in fixed 
conditions, retes identical with each other, and with 
the rate of nitration, say, of toluene. 

We have used this criterion in order to show that 
the formation of nitroamines from seco amines, 
and the formation of alkyl nitrates from alcohols by 
the action of nitric acid, involve attack by the nitron- 
ium 10n on the nitrogen or oxygen atom. All kmetio 
measurements were mgde by the dilatometric method, 
controlled by chemical analysis. The course of 
the conversion of N-methyl: 2: 4: 6-trinitroaniline 
(‘methylpicramide’) into N-methyl-N : 2:4: 6-tetra- 
nitroaniline (‘tetryl’) by 4M nitric acid in nrtro- 
methane at 25? is illustrated in Fig. 1. This N-nitra- 
tion is evidently a zeroth-order reaction. The con- 
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version of N-methyl: 2 : 4-dinitroaniline into N-methyl- 
N:2:4-trinitroaniline proceeds in the same way at 
the same rate, though the product additionally takes 
up & O-nitro-group in & subsequent much slower 
reaction of first order, leading to tetryl. The oon- 
version of methyl aloohol into methyl nitrate in 
similar conditions is likewise & reaction of order zero, 
as illustrated in Fig. 2. The absolute rate of any of 
these N- and O-nitrations is just the same as that of 
the O-nitration of any benzene derivative which uses 
the zeroth-order form of reaction, aa has been shown 
by direct comparisons under several sete of conditions. 
Such a comparison with toluene 1a illustrated in 
Table 1. 

Table 1. OOXPAEIBON OF ZXEROTH-ORDER RATES OF O-, N-, AND 


O-NrrRATIOM BY 4 0 M NITRIO ACID If NITROXHTHANM AT 24 0°, 
WITE [HNO] = 0-0070 + 0-0001 AL (UNCHANGED BY NITRATION) 


40AI nitric acid in 








THROUGHOUT 
Bubstanoe nitrated | Initia] conc | Rate (mole 1^! sec ~!) 
Toluene | oom | 103 x 107 
Methylplaramide 0:119 ,, I 104 , 
| àlethylaloohol — 0401 > | 102 > 





We know that in O-nitration by the nitronium 
ion, only the more reactive aromatic compounds, such 
as toluene and benzene, take up the ion as fast as it 
is produced, and thus exhibit nrtretion in zeroth- 
order form. Lees reactive aromatic compounds, such 
as chlorobenzene, take up the nitronium ion lees 
quickly than it ia produced, and the absolute rate 
of nitration is accordingly smaller, while the kinetics 
now approach first-order form. Smadar changes in 
rate and order are to be expected for N- and O-nitra- 
tion, where there is an appropriate suppression of 
reactivity towards the substituting agent. As illustra- 
tion, neopentyl alcohol undergoes O-nitration by 
nitric acid in nitromethane much more slowly than 
does methyl alcohol. Furthermore, the reaction of 
neopentyl alcohol is approximately of first-order 
form, and, as is shown in Table 2, the absolute rate 
18 compareble to that of the nitration of chloro- 
Table 2. FIRSI-ORDER RATES OF C-NTITRATION OF OHLOROBEYIAIA 


ARD OF O-NITBATION OF NBOPEXTYIL ALOOHOL BY 3 77 M NITRIO 
AOID IN NU XOMETHEAXW AT 24 9° 





| Substance nitrated | Initial cane | Rate constant (seo 7!) 





Chlarobenxzene 0:178 AL 563 x 10* 
Noopentyl aloohol 0 1706 ,, 422 4 
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i 
benzene, likewise a reaotion of approximately first 
order, under the same conditions. $ 
Tho O-nitration of glycerol and of cellulose is 
indirectly shown by such model experimente to in- 
volve attack on oxygen by the nitronium ion. A 
direct analysis of the reaction in these cases is com- 
plicated by reason of the number of successive steps 
involved, but progress is being made with the kinetics 
of nitration of some of the smmpler polyhydrie alcohols, 
including glycerol. 
We wish to record our appreciation of the interest 
and help of Prof. C. K. Ingold. 
EunkgN L. BLAOKALL 
E. D. Hvangzs 
Univeraity College, 
London, W.C.1. 
June 6. 


1J Chem Soc, 029 (1988). 
1 Nature, 1&8, 448 (1046); J. OÀsm Soc, 2400 (1950). 


Role of Water in the Structure of 
Psilomelane, (Ba,H,O),Mn,O, 


A spHomeN of psilomelane (BM.69,160) from 
Schneeberg, Saxony, was kindly made available for 
examination by the Department of Minerelogy, 
British Museum (Natural History). This material 
forms minute monoclinic crystals with a = 9°56, 
b = 2-88, c = 18-85 A, B = 92° 30’, probable space 
group A 2/m. These values are a refinement of those 
previously reported by V&ux!. The unit cell contains 
two empirical formula unite, Ba, 44(Mn,E),0,,.1:36 
H,O, giving deale. = 4:82, dows. = 4:71; the ions E 
comprise Mn*+ and traces of other metals substituted 
for Mn**. 

The structure, determined by Fourier methods, is 
based upon double and treble strings of manganese— 
oxygen octahedra Imked m an approxmately rect- 
angular groupmg by sharing corners to form tunnels 
parallel to the b-axis (Fig. 1). These enclose barium 
1ons and water molecules which are orystallographio- 
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Structure of pallomelane profected on the baris, The 
broken lines enclose an area ja X ic 


Fig. ?. Structure of hollandite projected on the b (mronochinlo)- 
ans 


Fig. 1. 


In each figure, open ctreles denote atoms at y = 0, aheded cireles 
atoms at y — i 
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ally indistinguishable. Each of theee is situated at 
the oentre of fourteen ions or molecules, the ten 
Spprommately equidistant near-neighbours formmg 

e corners of a prism and pyramid. Six are oxygen 
atoms, the remainder equivalent (Ba,H,0) groups. 
The latter each has an identical fourteen-fold group- 
ing, so that a double row of barium ions and water 
molecules is situated in a tunnel. 

The ratio Ba: H,O is very nearly equal to 1: 2. 
In order to prohibit two barium ions from being near- 
neighbours, the most logical stacking sequence in the 
double rows is: 


P NY qu SS M 
Ne Te Nene 

There is no diffraction evidence to Support this 
view, despite a sufficient difference between the 
scattering-power of two molecules of water and of 
one barium ion to demonstrate such a grouping if it 
existed. Nevertheless, this arrangement is the only 
one which is feasible on electrostatic grounds, and the 
double rows of (Ba,H,O) unita, therefore, are probably 
disordered with to one another. 

The dehydration of pailomelane, which resembles 
that of the zeolites, is accompanied by & phase 
transition to hollandite (Fig. 2) when most of tho 
water is removed. It is evident that too many vacant 
sites are created in the double row for structural 
stability, and the collapse to hollandite is affected by 
the rearrangement of treble strings of octahedra mto 
double strings, and the double row of barium ions 
into & single row. 

Despite the smaller unit cell of hollandite, there are 
insufficient barium ions to fill all the gites in a single 
row. The formula of hollandrte, deduced from that 
of the pelomelane used in this investigation, is 
Ba,-oi(Mn,R),Ou, in good t with that 
previously proposed by Byström and Byström’, 
Ba(í-.,)Mn,O;, where 2 is approximately equal to 
one. It has been suggested? that discrete water mole- 
cules may be present in hollandite as occupante of 
vacant sites of otherwise perfect sub-rows : 


—vaoc.— Ba—vac.—Ba—vac., eto. 


This speculation recerves support from the proposed 
structure of psilomelane. 

A more detailed account will shortly be presented 
for publication eleewhere. 

A. D. Wapsiay 

Division of Industrial Chemistry, 

Commonwealth Scientific and 
Industrial Research Organization, 

Melbourne. 
June 6. 

Vaux, Hin, Mag., 24, 521 (1037). 
1 Bystrom and Bystrom, Acts Oryx, 8, 146 (1050). 
' Bystrom and Bystrom, Ao Oryx., 4, 460 (1951). 


Electronic Orbitals, Shapes and Spectra 
of Polyatomic Molecules 


Our ideas and knowledge of the shapes of poly- 
atomic molecules are largely confined to the ground 
electronic states. Comperatively little progrees has 
been made in knowledge of the symmetries of 
electronically excited states. Not infrequently it has 
been tacitly, but unjustiflably, assumed that the 


excited state of a molecule has the same symmetry: 


as the ground-state. Bound up with this, spectro- 
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soopiste, having made & vibrational analysis of a 
have often been content to leave it at that ; 
ey have not tried to answer the question as to why 
particular vibrations oocur. There have been ex- 
ceptions, of course—the occurrence of the breathing 
vibration of benzene on eleotronio excitation near 
2600 A. has been, for example, very reasonably 
attributed to an expansion of the benzene ring in 
the upper state—but, especially with non-totally 
symmetrical vibrations, it is usually true that no 
éxplanation has been offered for the occurrence of 
particular modos of vibration. Why, for example, 
do et vibrations ooour in the near ultra-violet 
spectrum of benzene ? That these enable an otherwise 
forbidden transition to become allowed is, of course, 
no explanation of why they occur. 

For some time I have been interested in this 
problem of the shapes of electronically excited mole- 
cules. My procedure has been first to decide the mole- 
cular orbitals possible for two particular ahapes of a 
particular molecule; then to decide which orbital of 
the one symmetry class must transform to & particular 
orbital of the other symmetry class when some para- 
meter is varied from ite value for one shape to ita 
value for the other; and finally to decide whether a 
particular orbital becomes more or less tightly bound 
as that parameter is varied. The resulting correlation 
diagram is of great value, for it rmpliea what will be 
the most stable shape for any electron configuration 
(including the ground-state) ; and hence what vibra- 
tions are likely to be aroused in a particular electronic 
transition and whether the maximum intensity will 
be close to or far from the origin of the system ; what 
will be the formulation of the longest wave-length 
transitions and hence whether these transitions will 
be allowed or forbidden; and, if the former, how 
they will be polarized. This procedure has been 
applied first to triatomic molecules (AH,, AB, BAO, 
HAB molecules); then to tetratomic molecules 
(4H,, AB, H,AB, B,AC molecules); then to the 
methyl halide molecules ; then to ethylene and more 
complicated molecules. A brief verbal account of 
the work was given to the International Conference 
of Spectrosoopiats at Basle in June 1951 +, and a full 
account is now being submitted for publication else- 
where. In this communication, I wish to summarize 
some of the outstanding results. Some of them have 
been obtained before, but not as part of a compre- 
hensive treatment. 

(1) AH, molecules containing 4 valency electrons 
should be linear in their d-states. Those con- 
taining 5, 6, 7 or 8 electrons should be bent in their 
ground-states. The first excited states of 4-electron 
AH, molecules should be bent. 

(2) Non-hydride tri&tomio molecules containing 
16 valency electrons should be linear in their ground- 
states. 17, 18, 19, 20-electron molecules should be 
bent, the apex angle decreasing with increase in 
number of electrons. The fist excited states of 
16-electron molecules should be bent. 

(3) HAB molecules containing 10 valency electrons 
should be linear in their ground-states. Molecules 
with more than 10 electrons should be bent in their 
ground-states. The first excited state of HON 
should be bent. The first excited state of C;H,, which 
18 490-electronic with HCN, should be non-linear. 

(4) AH, molecules containing 6 valency electrons 
should be planar in their ground-states, pyramidal 
in their first excited states. AH, molecules containing 
more than 6 valency electrons should be pyramidal 
in their ground-states. 
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(5) AB, or B,AO molecules containing 24 valency 
electrons should be planar in their ground-states, but 
pyramidal (if stable) in their firat excited states. 
25-, 26- and 28-electron molecules should be pyramidal 
in their ground-states, the BAB or BAO angle 
decreasing as the number of electrons increases. 

(6) If X is the oentre of the mid-point of the 
H—H line, the first excited state of the HCHO 
molecule should have the X CO lme bent both in the 
molecular plane and out of that plane. The dis- 
tortion 18 insufficient for the classification of the levels 
acoording to the O,, symmetry operations to lose its 
importance, but sufficient to cause the v,b, and vb, 
vibrations to appear in the spectrum. It has been 
possible to give & complete vibrational analysis of 
the fluorescence bands and make plausible assign- 
ments of the long-wave-length absorption bands. 

(7) The first excited state of the C,H, molecule 
should have: (a) one CH, group twisted through 90? 
relative to the other, (b) & pyramidal arrangement 
of the bonds about each carbon atom. The first excited 
state of a molecule containing f electrons should 
have the same symmetry as the ground-state of the 
similar molecule containing n + 1 orn + 2 electrons. 
It therefore becomes possible to confirm these state- 
ments concerning the first excited state of C,H, by 
comparison with what is known of the ground-state 
symmetry of N,H,. 

(8) The first Rydberg state of the CH,I molecule 
should have: (a) & considerably decreased HOH 
om (b) the iodine atom off the trigonal axis of the 

3 group. (a) causes the totally symmetrical CH, 
deformation vibration to appear in the spectrum ; 
(b) causes the v,e vibration to appear. (a) is particu- 
larly striking since the excitation is of an iodine 
electron which, superficially, one might have ex- 
pected not to affect the CH, 

(9) The C,H, molecule should be distorted in its 
first excited states both in the molecular plane and 
out of that plane. The distortion is i cient for 
the classification of the levels according to the Du 
Symmetry operations to lose ite importance, but 
sufficient to cause the appearance of a wide variety 
of in-plane and out-of-plane deformation vibra- 
tions. 


Department of Chemistry, 
University, Leeds 2. 
May 20. 


1 Beo Ang. Chom, 63, 430 (1051). 
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Electrical Conductivity of Cæsium 
Chloride near the Thermal Transition 


AT normal tem: , osalum chloride is stable 
in & body-oen cubie lattice, and at higher tem- 
peratures in a simple f&oe-oentred lattice of the 
sodium chloride type. When single crystals were 
heated, it was found, using X-ray techniques, that 
a sharp transition occurred from one form to the 
other at 469°. Indications were, however, obtained 
that certain intensities of X-ray reflexions faded 
exceptionally rapidly on approaching the transition 
mon This suggested that lattice defects of some 

ind might be increasing rapidly in number around 
the tranartion temperature. If these defects are of 
the type associated with ionic conductivity in crystals, 
a marked increase of electrical conductivity should be 
observed on passing through the transition point. 
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Measurements have now been made of the con- 
ductivity of cæsium chloride crystals in the form of 
& polycrystalline mase chilled from the melt between 
two platinum electrodes. Instead of a rise, a 
drop in conductivity is observed on passing thro 
the transition point. Marked hysteresis is observed 
around the transition; but above and below it the 
resulta are quite reproducible (see graph). The 
temperature coefficient of conductivity is found to be 
very approximately the same above and below the 
transition point, so that the steep drop in conductivity 
on passing to the high-temperature form must be 
due to the influence of crystal structure on the 
temperature-independent parameter a, in the semi- 
empirical ion for the conductivity, log o = 
c, — H|kT. It seems clear that if there is any pre- 
transition break-up of the lattice, it cannot be of the 
kind associated with the defecta responsible for ionic 
conductivity. A similar drop in conductivity has 
been reported for thermal transitions* in mercuric 
iodide (137° 0.) and potassium nitrate (128° C.). 

W. W. HARPUR 
A. R. UBBELOHDE 
Department of Chemistry, 
Queen's University, 
Belfast. 
Aug. 18. 
` alenary, Ubbelohde and Woodward, Proc, Roy. Soc, A, 808, 158 
(1981). 


1 Jaffray, J., C.R. Acad. Sot, Paris, 230, 525 (1950). 


Paper Electromigration of Flavonoids and 
Sugars using a High Constant-voltage 
77$ Current 
Arx but a few! of the numerous reporta in the past 
few years on the application of electromigration or 
eleotrophoreais on paper have used a comparatively 
low voltage. Recently, however, a method of paper 


electromigration which uses & high constant-voltage 
current has been developed in these laboratories and 


976 


a to offer & more convenient and rapid pro- 
than ordinary paper chromatography. 

The apparatus for delivery of a current of constant 
voltage from 100 V. to 1,000 V. is made by modifica- 
tion of that used by Heigl e£ al. aa the constant- 
voltage generator for the photomultiplier of their 
Raman-spectrum apparatus’. In principle, the 
apparatus for determinmg migration distance is 
similar to that of Durrum, with, however, only one 
cebinet which contains the ring glass rod for 
the filter paper and two vessels for electrolyte solu- 
tions into which carbon electrodes are dipped. 

In use, a fllter-páper strip 0-5-2 am. wide 
40 em. long is hung from the glass rod with both ends 
immersed in electrolyte. After applying the sub- 
stance on the apex, current is passed for 24 hr. 
and the spots revealed by ultra-violet light (8650 A.) 
or sprey reagents. The following examples illustrate 
the method. 

(1) Flavonoids. The sample is dissolved in form- 
amide, spotted on the centre of the strip and dried. 
To detect the spote after migration, the paper is 
immersed in & 5 per cent ethereal solution of lithium 
aluminium hydride, dried quickly by hot air, and 
sprayed with water or dilute hydrochloric acid. The 
spots appear reddish-yellow or dark green, possibly 
through the formation of lithium or aluminium 
complex salts. 

In Table 1, where borax is used as the electrolyte, 
it is interesting to note the relation between tbe 
number of adjacent ots-hydroxyl groups of the sugar, 
or the number of vicinal dihydroxy groupe of the 
aglycone, and the migration distance. 


Table 1 





No. of 
adjacent 
eu-Oll of 

sogar 


Xo. of vioinal 
dih 
groups o 
aglyoone 

















coOocoooooormna 
COCO EHH 
= 





Current. 500 V., 1-5 m amp jen mdth, Paper Toyo filter paper 
No. 50. Electrolyte: 2 per cent borax solution 


(2) Sugars. By application of high-voltage 
electromigration, all types of sugars may be separated, 
borax solution proving the best electrolyte (see 
Table 2). 














Table 2 
Migration distance (4 hr.) in mm. 
I Hu LII 
Fructose + 67 — 18 — 94 
Glucose + 56 — 28 -- 47 
+ 46 — 50 
Galactose + 84 — 18 — 52 
Mannose + 21 ~ 15 — 65 
Rhaninose T3 — 22 — 46 
Arabinose + 21 — 37 — 61 
Ribo e + 57 4 
Xylose i — ea — 19 — 46 












m.Amp./em.. 1 per cent borax. 
p/m , 3 per cent barlo acid. 


I 


Pp jem ; 1 per oent boric acid. 
aniline h 


Paper: Toyo fil 
phthalate (ef Partridge, ref. 3). 
This work was described st the annual meeting 
of the Pharmaceutical Society of Japan, November 
1951 and April 1952, at Osaka University. Thanks 


Y 
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are due to Prof. T. Kariyone, of Kyoto University, 
and to Dean F. Seto of this College for guidance. 


Yourr HASHIMOTO 
ITsuHIkO Morr 
Murevo Kirra 


Institute of Phytochemistry, 
Kobe College of Pharmacy, 
c/o Mikage P.O., 
Kobe. 
June 6. 
1 - 
7 Pharm Sos Dag. Te 1306 (Hin) n T end Angara, Y, 
‘Anal Chem., 82, 151 (1050). 
* Nature, 108, 097 (1960) 
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Colorimetric Determination of 
Formaldehyde under Mild Conditions 


In the courbe of work on the neutralization of 
formaldehyde in living bacterial cultures, it was found 
that the Hantzsch reaction between &oetyl&cotone, 
ammonia and formaldehyde proceeded so readily at 
pH. 6 that it afforded a $053 aed of estimating 
microgram amounts of the latter. The yellow colour 
due to the formation of diacetyl-dihydro-lutidine is 
fully developed in two hours at room tempereture, 
the molecular extinction being 8,000 at 412 my. The 
reaction will be fully described elsewhere; but & 
suitable reagent is known to be M/20 acetylacetone 
and M/30 acetic aod in molar aqueous ammonium 
acetate. The only unexpected interfering substance 
found was sulphite. 

Detailed accounts of this work will be submitted 
elsewhere. 

T. Nase 


Central Public Health Laboratory, 
Colindale Avenue, 
London, N.W.9. 

June 17. 


A Substance In Animal Tissues which 
stimulates Ketone-Body Excretion 


Ir has been known for many years that the 
glycosuria of clinical diabetes can be prevented by 
feeding a very high fat diet. Petren' showed that if 
the fat content of the diet was sufficiently great and 
if the protein content was restricted, the ketosis of 
diabetes could likewise be abolished. This observa- 
tion was confirmed by Marks and Young’ in dogs 
rendered permanently diabetic by the injection of 
anterior pituitary extract. They showed not only 
that a diet consisting entirely of beef suet produced 
& remission of diabetic glycosuria and ketonuria, but 
also that the addition of raw horse meat to such a 
diet caused an exacerbation of ketone body excretion. 
They were able to extract the factor in the horse 
meat responsible for the ketonuria and demonstrated 
that this material was not present in mgnifloant 
quantities in casein. Burn, Lewis and Kelsey’ 
showed that alloxan-diabetic rate could be main- 
tained without glycosuria on a high fat diet. Born- 
stein and Nelson‘ extended these observations and 
noted that alloxan-diabetio rata exhibiting ketonuria 
on moderately high fat diets ceased to excrete ketone 
bodies when the fat content of the diet exceeded 
70 per cent. Lazaris and Brzezhinskaya' demon- 
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strated that the critical factor in the ketosis of dia- 
betio rata on a high fat diet was the presence or 
absence of animal protein in the diet. When ‘album- 
enous’ material was added to the diet, ketosis 
ensued, whereas other dietary constituents had no 
ketogenio effect. 

The present study has been devoted to the isolation 
and characterization of the substance in meat which 
produces ketonuria when administered to an animal 
on & high fat diet. Normal black-and-white male 
rats of the inbred laboratory strain and weighing 
approximately 180 gm. were placed on a diet con- 
sisting of margarine 70 per cent, protein 6 per cent, 
salt mixture 5 per cant and water 19 per cent, for a 
period long enough to produce & loss in weight 
equivalent to 35—40 per oent of the initial body- 
weight. The diet was then reinforoed with all the 
known B-vitamins. The precipitous fall in weight 
produced by the unsupplemented diet was arrested 
by the addition of B-vitamins and, thereafter, the 
animals maintained their weight or grew slightly. 
When the protein of the diet consisted of vitamin- 
free casein, the animals showed little or no ketonuria 
after 10-14 days on B-vitamins, while animals 
recelving & washed heat-coagulated dried horse-meat 
preparation showed a moderate to severe ketonuria 
(see acoompanying table). 
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* Determmed by the method of Greenberg and Lester (ref. 6) 


The stimulating effect of tiasue extracts on ketone- 
body excretion can be tested 1n rata fed on the high fat 
diet containing casein as the protein constituent. 
Using this test as a rough guide, & fractionation of 
horse muscle has shown that the ketone-body 
stimulating substance present in horse muscle resides 
in the lipid portion and can be recovered chiefly from 
the mono-amino phoephatide fraction. 

Fractional preciprtation of n-butanol extracts of 
PEES horse muscle has yielded a preparation 

properties of which are constant. The preparation 
is white, crystalline and posseases a sharp melting 
pomt (58°) which does not change on repeated re- 
melting. A chloroform solution of the preparation is 
optically inactive, and the material is not subject 
to discoloration on prolonged exposure to air. Sodium 
fusion gives no evidence of nitrogen, phosphorus, 
sulphur or halogen, and an emission fails to 
demonstrate any significant metallic component. The 
material reacts with 2 : 4-dinitrophenylhydrazme and 
<an be condensed with be dehyde to form a 
benzylidene derivative. It does not poasess the 
reactions of an aldehyde and is therefore a ketone. 
‘The infra-red absorption spectrum (kindly prepared 
and interpreted by Dr. R. N. Haszeldine, of the 
Department of Chemistry) confirms chemical evidence 
suggesting the absence of other reactive groupings, 
and an absorption band at 5-734 supports the prob- 
ability of a ketone structure. Elemental analysis 
‘by Weiler and Strauss), O : 76-5, H : 12-8, O (by 
difference): 10-6 per cent. 

Lipid residues obtained from n-butanol extraction 
of calf intestinal mucosa kindly provided by Dr. R. K. 
“forton were subjected to a puriflcation similar to 
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that above. The material obtained had a melting 
point of 53°, and a mixed-melting pomt determimation 
with material obtained from horse muscle showed no 
depression. The infra-red absorption spectrum of this 
material from calf intestine showed negligible differ- 
ences when compared with that obtained from tho 
horse-muscle ketone. 

When the ketonic substance from muscle is fed 
or administered by stomach tube to rata receiving 
the casein-containing high fat diet, an increase in 
ketonuria lasting some days is consistently observed. 
Tt has not yet been possible to produce & response 
as great as that observed in animals receiving horse 
meat in place of casei ; but methods of administration 
and dosage have not yet been completely explored. 

It seems likely, therefore, that most of, if not all, 
the urinary ketone bodies excreted by rats reociving 
a high fat diet supplemented with meat protein 
result from the activity of a non-protein component 
of the meat. The earlier observations were made 
exclusively in diabetic patiente or in animals rendered 
diabetic by experimental procedures. The present 
study, in which both alloxan-diabetic and normal 
rats have been used, indicates that this metabolic 
factor exerts its effect in normal as well as diabetic 
animals. The chemical nature of thus substance and 
the means whereby it alters the metabolic pattern 
are under active investigation in this laboretory. 

One of us (H.B.8.) would like to express his 
gratitude to the Merck Fellowship Board of the 
National Research Council of Canada, without the 
generous support of which this work would not have 
been poasible. 

H. B. STEWART 


F. G. Youna 
Sir Wiliam Dunn Institute of Biochemistry, 
Cambridge. 
Sept. 2. 


'Petren, K, J Metab, Res., B, 7 (1021). 

1 Waria, H. P, and Young, F. G., J. Endocrine! , 1, 470 (1930). 

"Bum, JoHa Dewit Te H Co aid Koley, i Doru: Mat rit 192 

1 Bornstein, J, and Nelson, J F., Aled. J. Aust, l, 121 (1040). 

$ Ye. A, and Drrerhinskaya, E. R., Byull. Clepil. Biel. and 
Al $2, No. 6, 3Q (1010). 

*' Greenberg, L. A, and Lester, D., J. Biol. Ohem, 154, 177 (1014). 


Relation of 3-Hydroxykynurenine to the 
Ehrlich Diazo Reaction of Urine in Severe 
Tuberculosis 


Ir is well known that the urines of oases of severe 
tuberculosis often show the diazo reaction and the 
urochromogen teet of Weiss. Recently, we have been 
trying to separate and to identify the substance 
responsible for these reactions. The resulta obtained 
are as follows. 700 ml. of urine obtained from a 
severe case of tuberculosis, which gave & strong diazo 
reaction and the urochromogen test of Weiss, was, 
after being saturated with ammonium sulphate and 
filtered, shaken vigorously with 140 ml. of 90 per 
cent phenol. After standing, the seperate phenol 
layer (115 ml.) was shaken with & mixture of 115 ml. 
of ether with 55 ml. of water. After standing again, 
we took the separated water layer, which showed & 
brown colour, and washed it repeatedly with ether 
until the ether washing showed no more oolour. The 
water extract was concentrated in vacuo to 15 ml., 
in which the greater part of the substance in question 


was collected. Further purification 
was performed by chromatograph- 
ing on filter paper No. 60 of the 
Téy5 Filter Paper Company, 
Tokyo, using a system of n- 
butanol, acetic acid and water 
(4: 1:5) as the developer, ascend- 
ing method. The concentrate 
was developed as spots on filter 
paper strips or wider papers 
(40 cm. x 40 om.) for 20 hr. 
Under ultra-violet illumination, 
gix strongly fluorescent spots ap- 
peared (4, B, O, D, E, F in 
diagram). 

Spot O represents 3-hydroxy- 
kynurenine ; it gives an intenso 
fluorescence, the ninhydrin re- 
action, & strong diazo reaction, 
and reduces te solu- 
tion. With the aldehyde reayent 
(a solution of p-dimethylamino- 
benzaldehyde in hydrochlorio acid) 
it shows & red colour. Synthetic 
3-hydroxykynurenine has the 
same Ry value (0:25) and the 
same oolour testa with the re- 
agenta mentioned above. 

In addition, the band showing 
this Ry on the developed filter 
paper was cut with scissors and 
extracted with water and the 
solution examined speotroecopioally. Its ultra-violet 
absorption spectra (A; nex. = 270, Asmar = 370 my) 
were identical in type with those of 3-hydroxy- 
kynurenine. 

Spot D was identified as due to kynurenine by 
com n of Ry by paper chromatography with the 
synthetic compound, with the ninhydrin reaction and 
the Otani-Honda teet. It shows no Ehrlich diazo 
reaction or the urochromogen reaction of Weiss. Spot 
E is a mixture of kynurenio and xanthurenio acids, be- 
cause the spot shows the same Ry value on the paper 
chromatograph as that of these two acids (in our 
technique these two acids cannot be separated from 
each other) and gives an intense green colour with 
ferric chloride solution, Kretechy’s colour test, an 
orange colour with Ehrlich’s aldehyde reagent and 
the urochromogen reaction, but does not show the 
ninhydrin reaction. 

As in the case of B,-deficient rate! fed supple- 
mentary tryptophane, it seams probable that the 
urine of our tuberculous patient might contain, in 
addition to kynurenine, 3-hydroxykynurenine, kyn- 
urenic and xanthurenic acids and conjugation pro- 
ducts of these substances. 

In fact, the presence of N*-acetyl-3-hydroxykyn- 
urenine and & conjugated product of xanthurenic 
acid might be postulated with high probability, 
though their amount seems to be small. Spot F 
corresponds to the former because its Ry resembles 
that of N'-e&oetyl-3-hydroxykynurenine, which was 
indicated in the literature!, and gives the diazo 
reaction without giving the ninhydrin reaction. Spot 
B corresponds to the conjugate of xanthurenic acid’, 
and shows & fainter diazo reaction. 

Spot A coincides with 3-hydroxykynurenine o- 
glycuronide described by Dalgliesh e£ aj. from its 
ultra-violet ebsorption spectra (Amar, = 269 my), 
the Rr on the paper chromatograph, by giving 
the ninhydrin test but no Ehrlich diazo reaction. 
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In conclusion, we can say that the major substance 
which is responsible for the diazo reaction of Ehrlich 
and the urochromogen teat of Weiss is 3-hydroxy- 
kynurenine, an intermediate of tryptophane meta- 
bolism. Here it must be added that some time since, 
Dr. B. Oka ın this laboratory was able to separate a 
3-hydroxyanthranilic acid-like substance by paper 
chromatography (Ep 0-84, the same as that of pure 
S-hydroxyanthraniio acid; positive diazo reaction) 
from the fraction which was obtained by procipitation 
with mercuric sulphate from the alcoholic extract of 
the diazo urine. 

We are much indebted to Mr. S. Taga for technical 
asmstance. We thank Prof. T. Sakan for gifts of 
synthetic 3-hydroxykynurenine and  kynurenine, 
and Prof. Yashiro Kotake and Prof. Yahito Kotake 
for gifte of kynurenio and xanthurenio acids. To 
Dr. C. E. Dalgliesh « al. we are also mdebted for 
pointing out the identifloation of the various spots 
described by them in Nature! and the relevant ultre- 
violet spectra. 
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KATABSHI MAKINO 
Kiyoo SATOH 
Tarsuo FoJrxr 
Kazuo KAWAGUOHI 
Department of Biological Chemistry, 
Kumamoto University Medical College, 
Japan. 
June 4. 


* Dalg! esh, C. B., W. E. and Neuberger, A., Nature, 168, 20 
(1961). Dalgicah (privato oou UnicRiER); m 


Acetate Metabolism in Ovine Ketosis 


Durme the course of an investigation into ketons 
in sheep, it was found that ketonmmia in the aheep 
is accompanied by a marked decrease m the rete at 
which injected acetate 1s metabolized. 

The technique used was, in effect, an acetate- 
tolerance test: ewes for the control series were de- 
prived of food for twenty hours before experiment, 
and then & standard dose of sodium acetate, equiva- 
lent to 500 mgm. acetic acid per kgm. body-weight, 
was injected into the jugular vein. The disappearance 
of acetate from the circulation and the appearance 
of ketone bodies were followed by taking samplea of 
venous blood at intervals. Lees than 5 per cent of 
the injected dose appeared in the urine in normal 
animals. Results have been obtained for sixteen 
normal ewes at different stages of pregnancy from 
60 days to term, and for nine ewe, within two weeks 
of parturition, showing varying degrees of ketonanmia. 
The level of ketone bodies in the ketonmmic ewes 
varied from 9-3 mgm. to 25-5 mgm. per cent 
(measured and expressed as acetone per 100 ml. 


. whole blood). The disappearance of acetate from the 


blood was slower in all the ketonmmic ewes than in 
the normal ewes. Four of the resulta have been 
plotted in the accompanying graph. The two curves. 
O1 and 02, show the fastest and slowest rates at 
which the injected acetate was metabolized in the 
group of sixteen control ewes. The other two ourves, 
l and A2, were obtained from two cages of ketosis 
in ewea in which the level of ketone bodies were 
15:4 mgm. and 17 5 mgm. per cent respectively. 
In the ketonsamic animals studied, tt was found 
that the higher the reetmg-level of ketone bodies. 
the more marked was the decrease in the rate of 


disappearance of acetate. 
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` Jugular vein acetate (mgm. 96) 
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Acetate has frequently been shown to be a precursor 
of ketone bodies. The injection into sheep of large 
amounts of acetate resulta in a small rise in the level 
of circulating ketone bodies}: in the control ewes 
of this series this was very reproducible both as 
regards magnitude and duration. In the ketonsmic 
animals, the acetate injection produced a different 
response, in that the rise in circulating ketone bodies 
was both delayed and smaller in amount to an extent 
which varied with the degree to which the metabolism 
of acetate was impaired. In these sheep the 
greater the degree of ketonsmia the less was the 
apparent conversion of exogenous acetate to ketone 
bodies. 

There is & possible relationship between this 
derangement and the decreased rate of production 
of carbon dioxide from isotopically labelled acetate 
demonstrated $^ vivo in the fasting ret by Coniglio, 
Anderson and Robinson’. The significance of these 
findings in the sheep, in which the metabolism of 
absorbed acetate provides an important pert of the 

energy ents, and their possible relationship 
to the problem of ketosis, are the subjects of further 
investigation. 

P. Storm Pugs 
(Wellcome Research Fellow 
of the Animal Health Trust) 


R. SOARISBRICK 
Department of Anımal Pathology, 


University of Cambridge. 
May 27. 
‘Schultz, L. H , Smith, V. R , and Lady, H A, J. Dairy Sn, 
BAO). Jarret, I Q' and Potter, B. J., Nature, 188, 51 


£ Anderson, C. B., and Robinson, C 8., Fed. Proc., 
IE To (1985) 


Relation between Total and Exchangeable 
Sodium in the Body 


EARLY workers, who studied the fate of sodium-24 
&dmunistered to animals, showed that the isotope 
exchanged with the sodium of the tissues'. They 
easumed that all the body sodium participated in 
this exchange. That this assumption iB moorrect 
was suggested by recent results obtained with dogs? 
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and humans? *, in which 20-35 per cent of the body 
sodium was estimated to be non-exchangeable with 
plasma sodium-24. 

In order to study directly the relationship between 
total sodium and exchangeable sodium, sodium-24 
was injected intravenously into sıx adult, woll- 
nouriahed rabbits. Blood samples were taken periodic- 
ally and analysed for their radioactivity and sodium 
content. After varying times (6-96 hr.), the rabbits 
were lolled and small samples of tissues were taken. 
The bodies were then minced. The tissue samples 
and portions of the well-mixed minoes were dissolved 
in nitric acid and their radioactivity and sodium 
content determined’, 

The exchangeable sodium, obtained from analysis 
of blood samples, was 48 + 0:75 (s.e.) m.mol. 
sodium/kgm. body-weight, the value given by 
analyms of the minces being 46+ 1:13 m.mol. 
sodrum/kgm. body-weight. These figures are not 
signifloantly different, and show that the usual clinical 
method of measuring exchangeable sodium, as the ratio 
of the total radioactivity in the patient to the specific 
activity of the plasms, gives valid results. The total 
sodium of the rabbits was 62 + 1-5 m.mol. sodium/ 

. body-weight, that is, the exchangeable sodium 
was 69 + 1-7 per cent of the total sodium. The 
non-exchangeable sodium of the rabbits therefore 
was 16 + 1:9 m.mol./kgm. body-weight. 

Studies of the exchange of plasmas sodium-24 with 
the sodium of bone in dogs? and humans'* have 
shown that 55-70 per cent of the bone sodium 18 
non-exchangeable. In r&bbita* this figure is 61-68 per 
cent. Since the average sodium content of the rabbit 
bones was 270 m.mol./kgm. bone, the non-exchange- 
able sodium of bone was about 170 m.mol./kgm. 
bone; and, as direct measurements exclude the 
presence of any other major store of non-exchange-~ 
able sodium in the rabbit, this means that the bones 
constituted approximately 10 per cent of the total 
body-weight, a figure in good agreement with direct 
determinations’. 

Theee experiments therefore show that virtually 
all the non-exchangeeble sodium of the rabbit is 
located in bone and is about 28 per cent of the total 
body-sodium. 

R. E. Davies 
H. L. KORNBERG* 


Medical Research Council 
Cell Metabolism Research Unit, 


Department of Biochemistry, 
University, Sheffield. 


G. M. WinsoN 
Department of Pharmacology 
and Therapeutics, 
University, Sheffeld. 
Aug. 27. 
* John Stokes Rorearch Fellow. 
? Hahn, L. . C, and Rebbe Biochem, J., 
15is 20 EN pn NW. AN d Mariyama? 
Biot 3, 35 . F, and Bale, 
F, Amer. J. Physiol, 182, $15 (1941). 


burro e a As and Moore, F. D., Fed. Proce, 11, 40 

s Forbes, G. B, and Perley, A, J. On Insest, 30, 558 (1951). 

* Edelman, I. B., Olney, J. AL, James, A. H., Brooks, L., and Moore, 
F. D., Setenos, 118, 447 (1052). 

* Davies, R. B, tI Ce ibd ear eMe igne Bum 
Aca (In the press 

"Davies, R. E, Mug HUE. and Wilson, O. AL, Biochem J. 
(in the press). 

TOustor, J, Arch. Amat 


Physiol , 178 (1873). Skelton, H , 
Arch Intera. Med, 40, 140 Gav i on 
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A New Type of Local Anmsthetic 


acetylamino-1-3-dimethylbenzene). Since this pioneer 
work in the field of local anssthetics, many hundreds 
of effective compounds have been synthesized and 
tested ; for & literature review on the subject, mee 
Buechi, “Die Entwicklung der Arzneimittelforschung 


auf dem Gebiet der Lokalangeethetica''*, 

A new series of compounds‘ of the type 
R’ 

(T G-n co a enean, 
R” 


where R = H or alkoxy, R’ = H, OH, or alkoxy, 
R” =H or OH, R” = OH, or C,H, has been 
prepared and shows marked local anæsthetio activity. 
One member of this series (R = OO,H,, R’ and R” = 
H, R” — C,H,) was more active in guinea pigs than 
procaine and showed about half the toxicity in acute 
toxicity testa on mice. The other members prepared 
to date show approximately similar pharmacological 
properties to procaine, although their acute toxicity 
varies widely. Where B = H, R' and R” = CH, 
E” = C,H, the toxicity in mice rises to about 
twenty times that of procaine. 

Early attempts were made to synthesize the series 
from B-brombutyrio anilide and dialkyl &mines but 
resulted only in the formation of the anilide of orotonio 
acid. Treatment of this anilide, however, with excess 
amine under pressure gave the required substances 
in good yield. 

Treatment of these B-dialkylaminobutyrio anilides 
with ooncentrated hydrochloric acid yielded the 
corresponding aniline hydrochlorides and §-dialkyl- 
aminobutyric acid, thus establishing the position of 
addition of the &mino up. 

Full details of the pas ae and pharmacology 
of the series will be published elsewhere in due course. 

Em HOFSTETTER 
Edward Geistlich and Bons, Ltd., 
Pharmaceutical Department, 
Wolhusen, Lucerne. 
June 4. 
! Amalen, 811, 155 (1900). 
‘Arle Komi Mineral. Geol, St, A, Ko. 18 (1046). 
* Armeumitislforsckung, 8, 1, 65 and 114 (1082). 
* Patents pending. 


Sepsis and Cortisone 


Tur cortisone ia able to suppreas the i 
reaction irrespective of the nature of the causative 
agent is now & accepted fact. The site at 
which it is able to exert this effect remains uncertain ; 
but it has recently been shown that cortisone can 
prevent or nullify an morease in capillary perme- 
ability’, and that its administration is associated with 
an increase of arteriolar tone’. The latter authors 
consider that these two vascular affects are the most 
significant factors in the modification of the inflam- 


In order to ascertain whether the affects of cortisone 
in acute inflammation would be consistent with such 
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& view, we have investi ita influence in pyogenic 
infection. ^ Eight rabbits were given an intra- 
cutaneous injection of 0-1 ml. of a 24-hr. broth 
culture of a coagulase- staphylococcus. Five 
of the rabbits recei intramuscular injections of 
10 mgm. oortisone acetate daily during the period 
of the experiment (commencing 24 hr. before in- 
fection) and three animals served as controls. The 
rabbits were killed on the fourth day after infection ; 
the affected area of skin and subcutaneous tiasue was 
excised, and serial paraffin sections were out and 
examined. 


There was & marked differance between the appear- 
ance of the resulting lesions in the test and control 
animals, those receiving cortisone showing a sharply 
demarcated chancroid nodule, in contrast to the lees 
circumscribed fluctuant lesion exhibited by the con- 
trol. The moet striking feature obeerved, however, 
was the absence in the cortisone-treated animal of 
the normal polymorphonuclear infiltration and asso- 
ciated tissue necrosis, which was replaced by a dense 
mononuclear infiltration with minimal tissue de- 
struction. An additional finding of considerable 

igni was the complete absence of organiams 
in the lesions of the test rabbits, whereas all control 
animals showed their presence in large numbers. 

Our findings suggest that the suppression of the 
inflammatory reaction enables the o i to 
disseminate rapidly, as has been gheesved by Lowi 
and Antopolt. This dispersion from a small focus 
might be le for the severe infections de- 
scribed by Seyle* and by Gledhill and Rees* in animals 
treated with cortisone. 

Two possible explanations can be advanoed for 
failure to localize the infection: either no inflam- 
matory fibrin barrier is formed and the bacteria are 
oerri 


&way by Aan aim flow, aa 
Beyle*, or changes at the vessel wall arrest leucooytio 
diepedeais 


The absence of necrogis in the cortisone-treated 
lesions may be attributed to the absence of poly- 
morphonusleara and of exudate containing proteo- 
lytio enzymes. 

All the above effects of cortisone are more readily 
and simply explained by an interference with the 
vascular phenomens of inflammation, ag suggested 
by Ashton and Cook‘, than by postulating ita inter- 
vention ab some other stage. This view is supported 
by the observations of Moon and Tershakoveo!, who 
have shown that cortisone does not effect the margin- 
ation of leucocytes in an inflammatory lesion. 


Onanizs Coox 
CHARLAS NMTTH 
Institute of Ophthalmology 
(University of London), 
Judd s 
London, W.O.1 
Aug. 27 
1 Cook, O., and MacDonald, B. E, Brit, J. Ophthal, 85,.780 (1961). 
“Ashton, N., and Cook, O., Brit. J. Kep. Paih, 88, 445 (105%). 
' Lewis, B. H. J. Chn, Inset., 80, 056 (1061). 


‘ jb XS a M EY em Ad eae 
(1 . 

1 Koon, V. H. and Tershakoveo, Proc, Soc. Kap. Ihol, Med., 79. 
63 (1062). 
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Fibrinolytic Activity of Tissue Extracts 
and of Trypsin 


Macfarlane and Biggs! have reported on fibrinolytic 
anzymes in extracts of human tissues. The recent 
isolation of a soluble fibrinolytic activator from 
washed and dehydrated pig heart tissue! 

a Te-investigation of the fibrinolytic activity of such 
tissue extracts. 

Saline extracta were prepared from the ground 
tissue from human lung and pig brain. The extracta 
were very active when estimated by the standard 
fibrin plate method', where the substrate (bovine 
fibrin) contains plasmmogen. No fibrinolytic effect 
was observed when the extracta were tested on fibrin 
plates in which the plasminogen had been destroyed 
by heating as described by Lassen‘. However, an 
effect was obtained when bovine plasminogen was 
added to the oxtracts, the size of thig effect depend- 
ing upon the amount of plasminogen applied (see 


graph). 
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It is evident that the fibrinolytic agent contained 
in these extracts is an activator of plasminogen and 
not a fibrinolytic enzyme proper. It may be recalled 
that m extracts prepared from heavily disintegrated 
tissue (Potter homogenizer, Waring blendor) the 
fibrinolytic activity is caused by an activator present 
in the small particles’. 

In similar experrments the effect of plasminogen 
on the activity of a number of proteolytio enzymes 
was investigated. An increase in plasminogen con- 
centration had only a alight effect on the activity of 
chymotrypsin (cryst., Armour), of an Aspergillus 
protease obtained from Dr. W. G. Crewther*, of & 
proteinase from B. subitis (obtained from Prof. K. 
Linderstram-Lang, Copenhagen) and of bovine plas- 
min (prepared by activation with fibrinokmase or 
spontaneously’). However, when trypsin (cryst., 
Armour) was added, an enormous increase in activity 
was produced when the concentration of plasminogen 
“vas increased (see graph). 

Trypsin, therefore, in addition to rte effect as a 
»roteolytio enzyme, appears to act as an activator 
of plasmmogen. Most probably this activation de- 
yends upon & partial proteolytic splitting of the 
jlasminogen molecule. This action resembles the 
mown. effect of trypsin in blood clotting, by which 
wrothrombin is converted into thrombin. 
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This investigation has been sided by & grant from 

the Josiah Macy, jun., Foundation, New York. 
` TAGE ASTRUP 
Ina STERNDORFF 
Biological Institute, 
Carlsberg Foundation, 
Co agen. 
uly 4. 

!AIncfailane, R G., and Biggs, B., Blood, 3, 1107 (1048). 
1 Astrup, T., and Stage, A, Nature (170, 020 (1052) ]. 


* ADullertx, S, Aada Phynol. Scand., B5, 03 (1052). Astrup, T, and 
Mullertz, 8., Arakis, Biochem. Biophys, 40, 846 (1052). 

i Lasem, AL, dota Physiol Sound, (m the press). 

^ Ta ,H J., and Pete ML erate Bap. BW Alens 
T, 350 1039). Tagnon, H ; and Palade, G. B., J Cha Jace, 
20, 309 (1988 . Lewis, J H., and Ferguson, J H , J. Clin. Irem 
89, 1059 (1950). 

*(1ewthe, W G., and Lennox, F G, Vatwe, 186, 080 (1950) 

1 Astiup, T, Biochem J, 50, 5 (1051). 


Migration and Gregarious /Estivatlon in 
the Bogong Moth, Agrotis infusa 


IN 1884, Bennett! reported immense aggregations 
of the bogong moth, Agrotis infusa (Boisd) (Noctuids, 
Lep.), in the clefts and small caves of granito out- 
crops on mountain-tops in southern New South 
Wales. There the aboriginal tribes congregated to 
feast upon these moths, which constituted & valuable 
fat-rich food.  Soott! and others confirmed these 
observations, but no satisfactory explanation for tho 
moth assemblages has been offered. 

Aggregations of A. infusa have been studied during 
the past two summers at several sites, botween 
4,000 ft. and 6,000 ft., on the Brindabella Rango in 
the Australian Capital Territory. Moths began to 
assemble on the mountain tops late in October and 
the populations reached & maximum before mud- 
December. In late November, a large unidirectional 
flight 1n a southerly direction was observed at a pomt 
four miles north of the chief observation site, Mt. 
Gingera (6,092 ft.). There was no major decline m 
populations before the end of March, when all tho 
moths dis& In early Aprl, another large 
unidirectional flight, this time 1n & northerly direction, 
was observed near Mt. Gingera. 

Strongly gregarious behaviour was indicated by 
the layer of moths which oovered, in & compact 
imbricated pattern, large irregular areas of the rock 
surfaces in the crevices and caves. For about ono 
hour night and mornmg, just after sunsot and beforo 
sunrise, & &mall proportion of the moths became 
intensely active and many indulged in a milling flight 
over the summrt of the mountain, even when tho 
outside air temperature was 70°C. At no timo 
during these periods of activity was copulation or 
feeding observed.  Diseeotions of a hundred femalo 
moths taken from the caves at weekly intorvals 
throughout the summer showed that spermatophores 
were never present in the bursa copulatrix, where 
they are normally depoated during copulation. 
Without exception the ovaries were immature and 
the fat body well developed. Although sugary food 
was apparently not sought, water may have beon 
i from rock surfaces moistened by rain or 
dew. In the laboratory, moths taken from the 
assemblages at Mt. Gingera neither copulated nor 
laid fertile eggs when fed water alone but did so 
when fed a sucrose solution. Some 10,000 moths, 
confined to & small cave on Mt. Gingera by means 
of wire gauze on January 10, behaved in & similar 
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manner to uncaged moths and did 
not &ttempt to escape until the 
end of March when the main 
moth populations had departed. 
Again, dissections of samples of 
the caged females taken at inter- 
vals showed that copulation had 
not taken place and the ovarios 
were undeveloped. 

It seems clear that adulta of 
the spring generation of A. infusa 
migrate in swarms to the moun- 
tains, where they tetivate gre- 
gariously. At the end of March 
the moths again migrate, presum- 
ably to their breeding grounds. 
Careful search has not revealed 
Jarvse of this species in the vicinity 
of the adult mativation mites al- 
though suitable food planta are 
abundant. The larve have, how- 
ever, bean recorded as peste of fleld 
crops and over & wide area 
of the tablelands and western slopes of New South 
Wales, and in other southern States. 

Although migration is now known to ooour in 
many Lepidoptera, A. infusa is believed to be the 
first species in which gregarious æstivation folowmg 
spring migration has been reported. The monarch 
butterfly (Danaus plexippus (L.) ) of North America 
migrates south during the autumn to hibernate 
gregariously in southern California and in Florida, 
migrati north again in the spring’. Pepper 
Sedi that the sudden disappearance of the 
noctuid, Chorizagrotis auzAaris Grote, from Montane 
and Alberta with the approach of summer may be 
due to migration to higher elevations where setivation 
may be possible at lower temperatures. In Egypt 
and India, Agrotis ypmlon (Rott.) 18 believed to 
migrate northwards to the mountains for the summer 
months', but there have been no reporta of xetivation. 

Detailed results of these studies will be reported 
elgewhere. - 

I. F. B. Common 
Division of Entomology, 
Commonwealth Scientific and 
Industrial Research Organization, 
Canberra. 
May 18. 
! Temnott, Ge ‘Wandermgs in New South Wales, Batavia, Pedir 
Coast, Bmgapare and China" (2 vol, London, 1834) 
* Scott, A W., Trans. Ent. Hoc. N.8.TF., 8, 40 (1873) 
Willams, C. B, Cockbill, G. F., Gibbs, A. H., and Downes, J. A., 
Trans. Roy. Ent. Soo Lond, 98, 101 (1048) 
‘Pepper, J. H., Canad, Eni., 64, 241 (1932). 
5 willuams, O. B., "Migration of Butterflies’ (Edinburgh, 1930). 


Observations on the Newly Born Leopard 
Seal 


Part of the biological research of the Australian 
National Antarctic Research Expedition at Heard 
Taland during 1951 was aimed at solvmg the unknown 
factors about the leopard seal, Hydrurga leoptonyz 
(De Blainville). The rate of fotal growth for the 
complete gestation period was investigated. and 
specimens were obtained from February onwards. 
No newly born pup had previously been seen, because 
the pregnant females migrate during September— 
October to the southern paek-ioe where the pup is 
born. To overcome this difficulty, the men at Heard 
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(A.N. A. R. E. Photo) 
Leopard seal foetuses aged 21, 3, 5 and 7 months respectively 


Island constructed a large mobile cage and drove & 
pregnant female leopard seal into it on September 12 
1951. Every three or four days the cage was draggoc 
into the sea at low tide and left for the rest of the day 
The seal would not feed during captivity, but it was 
noticed that she drank large quantities of sea water 
on being placed in the ocean. 

Some days before pupping, the female assumed « 
characteristic position, lymg on ita side. Uterine anc 
vaginal ‘contractions were easily discernible anc 
movements of the fostus reached a maximum as the 
date of birth approached. Contractions were some 
times acoompenied by moaning noises and consider 
able restleeaneas. Whether or not parturition was t 
rapid process is unknown since, in this case, birti 
occurred unseen between 9 p.m. and 6.45 a.m. or 
November 14. 

From the ition of the mother, pup &nd placenta 
it is assumed that the pup was born head first in : 
manner similar to the sea elephant and the othe 
three Phooids. The umbilical cord attached to th 
placenta was probably broken by the pup in it 
movements and remained aa & stub about 4 in. i 
length. The newly born pup was 62 in. in length an 


weighed 65 Ib. 

Measurements were : 
Flipper | (maide) 16 in. Girth beforo tail 19 i 
Tal Ripper length (Inside) 16 ,, Nook otreumferenoe 17, 
Girth flippers ?4 ,, Width at filppers (ventral) 12 , 


The eyes were open at birth and the adult dentitio: 

was well developed, the tips of the canines and on 
incisor being visible externally. The placente showe 
no special peculiarities and weighed 6 Ib. 
The behaviour of the parent to tha pap after birt 
must be regarded conservatively in this .case, sinc 
the pup was dead during ite observation. Two faot 
are apparent, however: first, the mother was affe 
tionate towards the pup and indignant at intrusion 
and secondly, she displayed & definite desire to kee 
the pup warm. This latter point was most noticeabl 
the mother lying alongside the pup and keeping tt 
closest possible contact with it. 

The birth of the sea leopard pup would appear t 
follow the pattern of parturition in other types : 
seals. The advanced developmental stage of the adu 
dentition indicated that the period of lactation wou. 
be very short, probably from ten to fourteen day 
If the rate of growth followed the trends of oth 
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Phooids, the pup would have a weight of about 125 Ib. 
at weaning. 

Apart from rate of fostal growth, many other 
investigations were carried out. The milk dentition, 
which it reabsorbed before birth, was ascertained by 
taking X-rays of fostuses. More than & hundred 
animals were branded and their movements studied 
for migration, eto. All the information is now being 
prepared for a comprehensive paper on the biology 
of the leopard seal. 

K. G. Brown 
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Biology Section, 
Antarctio Division, 
Department of External Affairs, 
Melbourne. 

April 28. 


Terramycin in the Treatment of 
Experimental Rabies in Mice 


Tae following experiment was carried out to teat 
the value of terramycin! in the treatment of experi- 
mental rabies in mice. 

Tho strain of rabies virus used in this experiment 
waa Paris fixed strain. It was obtained in 1985 from 
the Public Health Laboratories in Jerusalem. Sinoe 
that time it has been maintained in rabbits and sheep 
and used in these laboratories for the routine prepara- 
tion of antirabic vaccine. It never failed to produce 
paralytio rabies in pis rabbits and mice i 6-7 
S Ita potency is such that the L.D.50 for mioe, 

culated by the method of Reed and Muench, 18 
0:03 ml. x 10-5 brain emulsion’. 

The mice used were albino Swiss mice which were 
Cy ueri obtained from Dr. Mahaffy, of the Virus 

erence Laboratory, Entebbe, and bred locally in 
Khartoum for the past twelve years. The average age 
of the mice used in this experiment was three weeks. 
Each mouse was weighed and the dose of terramyoin 
required was caloulated. Each mouse received 
150 mgm. of terramyoin per kgm. body-weight twice 
daily with an mterval of four hours between the two 
doses. 

Crystalline terramyoin hydrochloride in capsules 
manufactured by Chas. Pfizer and Co., Ino., was used. 
The contente of one capsule (250 mgm.) were put 
in & 100-rml. conical flask and 25 ml. of AlcIvaine’s 
phosphate—citme acid buffer solution, pH 7-0, added. 
The flask was then shaken thoroughly until & flne 
emulsion was obtained. A fresh preparation was made 
daily and kept at 4*O. in the refrigerator until 
required 


Three groups of mice each consisting of ten mice 
were used. Each mouse was lightly anmethetized 
with ether and then injected intracerebrally with 
0-03 ml. of 1 per cent brain material emulsified in 
normal saline. Group 1 was left without further 
interference +o serve as controls. Group 2 was treated 
with intramuscular injections (150 mgm. per kgm. 
body-weight) of terramycin twice daily. Treatment 
was started half an hour after the intracerebral 
injeotion, repeated four hours later and continued 
twice daily for six days. Group 8 was similarly 
treated with terramycin for six days, but the intra- 
peritoneal route was used in this group. 

On the sixth day of injection, all the thirty mice 
in the three groups developed paralysis, which started 
ın the hind legs and then became generalized. The 
mice died of typical paralytic rabies on the sixth or 
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seventh day. No difference whatsoever was noted 
between the mice treated with terramycin armi the 
untreated control mioe, either in the incubation 
period or in any other feature of the disease. Hence 
we conclude that terramycin has no value in the 
treatment of experimentel rabies in mice. 
M. A. HASEEB 
Stack Medical Research Laboratories, 
Khartoum, Sudan. 
June 4. 


1 qinlay, A. O, et al, Science, 111, 85 (1050). 
"Kik, Haseeb, M. A., and Davis, à. T., Trop. Med. and Hyg., 78, 
167 (1060). 





A New Early-Morning lonospheric 
Phenomenon 


EARLY in January 1952, when ionospherio observa- 
tions were started at Kodaikanal (10° 14' N., 77° 28' 
E.), an interesting phenomenon, which, to my know- 
ledge, has not hitherto been reported, waa observed 
in the vertical-incidence virtual height/oritical fre- 
quency records. It was found that on most of the 
mornings ionospheric echoes ceased to return some 
minutes to several hours before sunrise and reappeared 
at about ground sunrise time. Systematic daily 
observations were started early in March and Af 
records taken at short intervals beginning about an 
hour before sunrise daily with the view of examining 
the frequency of occurrence and any possible seasonal 
characteristics of this ‘no echo’ phenomenon. 

The observations consisted in photographing the 
Wf patterns at l- or 2min. intervals with the 
C.R.P.L. type O-3 recorder of the Kodaikanal 
Observatory covering 1-25 Mo./s. and with peak 
pulse power of approximately 10 kW. The antenne 

consisted of two multiple-wire deltas having 
reasonably flat impedance over the operating fre- 
quency-range and the demred vertical direotion of 
maximum radiation. The records thus made cover a 
period of flve months (March-July 1952) and on exam- 
ination mdicate that on about 60 per cent of the days 
during these flve months ionospheric echoes ceased for 
some time during the pre-dawn period. The over- 
night stratum in the F-region present at virtual 
heighta of 200-300 km. disappeared gradually with- 
out showing any appreciable sharp drop in critical 
frequency (which ıs of the order of 1-3 Mo./s. during 
early mornings). The ‘no echo’ condition lasted until 
about the ground sunnse time, when reflexions began 
to be received from markedly greater virtual heights 
of 800-500 km. Records taken at 15-mn. intervals 
on the morning of April 30, 1952, show that pulse 
returns ceased between 0600 and 0515 hr. and did 
not begin again until shortly before 0545 hr. (All 
times are given in Indian Standard Time, which is 
B hr. 30 min. ahead of G.M.T.) 

On other mornings when ionospheric echoes were 
reoeived throughout, high-speed ionospherio sound- 
ings showed remarkably characteristic sunrise effects 
in the F-region. Almost simultaneously with the 
ground sunrise, & stratum formed somewhere between. 
800 and 600 km. Tho virtual height of the now 
stratum decreased rapidly until it merged with the 
overnight layer, aie present at a virtual height 
of about 200-250 km. The accompanying photo- 
graphs are of & sequence of A’f records obtained on 
one such morning; they were taken at 2-min. 
intervals on March 9, 1952, and illustrate the char- 
acteristic sunrise effect observed at this location. 
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A study of sunrise effects in the ionosphere has 
been made by Wells! at Derwood Experimental 
Laboratory, D.T.M., Carnegie Institution of Wash- 
ington. Sunrise effects have been defined as the 
initaal characteristic mse of ion density in the neigh- 
bourhood of sunrise. At Kodaikanal, the abrupt 
appearance of echoes from relatively great virtual 
heights, such as shown in the records for March 9, 
1862, has enabled the determination of the precise 
times of these effects. A study of successive hf 
records at l- or 2-min. intervals on selected days 
when such records were available indicates that, no 
withstanding & certain amount of scatter, the sunrise 
affect and the ground sunrise were simultaneous dur- 
ing the month of March; during April, the iono- 
spheric effect occurred 2 mm. after the ground 
sunrise, and during May, June and July it ocourred 
3j mn., 6 min. and 5 min. respectively before the 
ground sunrise. 

I, wish to thank Dr. A. K. Das, director of the 
Kodaikanal Observatory, for his advice in writing 
this note. 

B. N. Buan@ava 

Kodaikanal Observatory, 

Indie. Aug. 16. 
"Wells, H W., J. Geophys, Res, (4, 277 (1049). 


Automatic Particle-Sizing by Successive 
Countings 


WALTON! has recently summarized informal dis- 
cussions among workers m Great Britain on methods 
for the &utomatio poe and sizing of particles 
dispersed on microscope slides. The field is normally 
scanned with a beam of light, and the changes in 
transmission or reflexion as the scannmg beam (for 
example, & slt or & spot) encounters particles, or 
parts of particles, are detected photoelectrically. 
The quantities that can be measured are the pulse- 
heights (related to the areas of the particles), the 
pulse-lengths (related to the lengths of particles) and 
the number of pulses. Methods of counting have been 
based on measurements of the number of pulses 
occurring 1n the ares swept by the scanning aperture ; 
but all proposals for sizing have been based on the 
measurement of pulse-heights or pulse-lengths. It is 
the p of this communication to point out that 
sizmg can be carried out by recording only the 
number of pulses. The relatively simple instruments 
designed for counting can therefore be employed for 
sizing. f 

It is obvious that if the geometry of the scanning 
aperture or the response-level of the detecting device 
can. be arranged so that the number of pulses recorded 
18 dependent on the size of the particles, then the 
size distribution can be obtained by repeated count- 
ing with different scanning apertures or response- 
levels. For example, if the field is scanned with & 
slit and a count is recorded only when tho alit is 
totally obecured, the number of pulses recorded is 
clearly dependent on the size of the slit relative to the 
aize of the particles; there will be no count for & 
very large slit, whereas every particle in the scanning 
track will produce & recorded pulse with & sufficiently 
small slit. In the general case, the scanning 
may have any shape and any orientation relative to 
the direction of scan or may consist of several aper- 
tures such &8 & peir of scanning spots. In addition, 
the response-level of the detecting device may be set 
to any finite value. 
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In one of the simplest applications, the fleld is 
scanned, not necessarily systematically, with a slit 
of width w (perpendicular to the direction of scan) 
which is varied in repeated scans from w lees than a, 
the size of the amallest particle present, to w greater 
than b, the size of the largest particle. The number 
of times, mv), the slit is totally obscured in unit 
length of scan is recorded for each of several 
track widths, w. If the number of particles (of 
sizes) per unit area of the fleld is N, it can be shown 
that the size distmbution is given by 1/N times the 
second derivative of the observed frequency distribu- 
tion m(w). 

An alternatrve method, especially surtable for use 
with the ‘flying-spot’ microscope’, 18 to scan the field 
with two spota (each smaller than the smallest 
particle present), the distance apart of which, w, 18 
similarly varied over the range a—b 1n repeated scans 
of the field. The frequency m(w) is the number of 
times per unit length of scan that both spots are 
simultaneously obacured. It i8 not necessary, how- 
ever, to provide separate detecting devices for the 
two spots or coincidence circuita for recording 
simultaneous pulses. It can be shown that m{w) 18 
equal to the difference between twice the number 
of pulses obeerved with & single spot (in a separate 
scan) and the number of times that two spots 
encounter particles simultaneously or separately. 
The latter number 18 measured by a single detecting 
device behind the two spots, so that simultaneous 
interceptions produce only single pulses. 

The theoretical treatment, although simple, can 
only be outlined here. A slit describing & scanning 
track of width w across & field of particles intercepts, 
in unit length of track: m, whole particles of size d 
leas than t» ; 2m, part particles of any size overlapping 
one or other edge of track; and m, part particles of 
size d greater than w lying mght across the track. 
Since the number, m, t- M, of particles lying on 
either edge of the track is, on the average, equal to 
the number per unit length ocourring in & strip of 
width given by the average particle size d, the 
effective width of the scanning track is w + d. We 
‘have also that ma + m, = Nd. Thus, the number 
per unit area ia N = (m, + 2my--+ m,)/(w + d), and 


hence - 


d = (m + mj[N end N = (m, + m)/w. 


These relations, being independent of the partiole-size 
relative to the sht-width, are &pplhoesable to particles 
of any given size d when N and m refer to the numbers 
of that sire. The relation above between m(w) 
(= m,(w) ) and the size distribution follows readily. 
There are corresponding relations for m,(w) and m,(w). 
The signifloance of the ‘size’ measured cannot be 
discussed here, but it may be noted that the average 
size d 18 the average Feret diameter, which Walton‘ 
has shown, for particle-shapes having no re-entrant 
angles, to be equal to the perimeter diameter (the 
diameter of @ circle having the same perimeter as 
the particle). 

The number of particles per unit area, N, and also 
the average size d, can be found by several methods. 
For example, with a slit of width w, the number of 
pulses per unit length is mi(w) + 2m402) + m,w) = 
Nd + Nw; end N and d may be deduced from 
measurements with two slit-sizes or with a slit and a 
guard spot. The slits may be of any size and need 
10t be larger than-b, as Wolff" implies. Again, with 
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two spots at a spacing w less than a, the number of 
pulses is 2m,(w) + m,w); while the number of 
pulses for & pun spot 18 m,(w) + m,w); the 
difference m4(w) is equal to Nw, since m, = 0 when 
w is leas than a. This method 1s more general, and 
experimentally simpler, than the double-spot count- 
ing procedure described by Roberts and Young’, which 
requirea systematic scanning with two ‘labelled’ 
spots having separate detecting devices. 

Expermental investigations are in progress, and & 
full account will be published elsewhere. 

P. G. W. HAWKBLEY 
British Coal Utilization Research Association, 
Randalls Road, 
Leatherhead, Surrey. 
Bept. 1. 

‘Walton, W. H., Nature, 169, 518 (1032) 
‘Young, J Z, and Roberta, F., Mature, 187, 231 (1931). 
* Wolft, H 8., Nature, 188, 067 (1950) 
‘Walton, W. H., Nature, 108, 329 (1048) 
! Roberts, F, and Young, J Z, Nature, 169, 062 (1052). 


Four-strand Crossing-over 


T. C. Carter and A. Robertson, in & recent publica- 
tion!, have discussed a model of genetical interferenoo 
in diploids, introducing explicitly postulated com- 
ponents of chasma and chromatid interference. It 
appears, however, that their work 1s accompanied 
by certain misconceptions and erroneous pro- 
nounoemente. 

Carter and Robertson object to my view?” that. 
in many srtuationB it 18 unnecessary to consider 
exphortly the detailed interaction of the four strands 
of & meiotic bivalent in bringing about genetical 


recombination. Such situations are those in which 
the observed enoies are determined only by the 
probability distribution of exchange points on & single 


strand. The great majority of genetical studios on 
drploids do, in fact, relate to such situations, and 1t 18 
much more rarely that an organiam provides evidence 
concerning the simultaneous distribution of the ex- 
change pomts on two, three or four strands of the 
same bivalent. Consequently, attempts to set up 
detailed models of four-strand mteraction will, in the 
majority of cases, necessarily require an abundance 
of ad hoc hypotheses which are incapable of verifica- 
tion from genetical data, and therefore impose 
artificial restrictions on theory, entailng an wn- 
desirable lack of generality. 

With these congider&tions in mind, I asserted that 
in Such cases (admitting only of the examination of 
single strands) it is sufficient in formulating a mathe- 
matical description to confine attention to the 
probability distribution of exchange points upon any 
single one of the four strands produced in meiosis. 
This view, which seams to me to express merely an 
exceedingly simple and obvious logical proposition, 
is regarded by Carter and Robertson as ‘ port- 
able". They say that m my treatment I was tacitly 
employing & two-strand model, and was, moreover, 
deecnbing the distribution not of exchange points 
but of chiasmata. There is, however, no foundation 
for these statements. 

Since the major diffloulty experienced by Carter 
and Robertson is & logical one, I would like to put 
forward a simple analogy. Suppose that a quality 
control inspector has to check the dimensions of 
aluminium rods. I, together with most people, 
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would say that all he requires is & single gpecifloation 
applicable to any rod produced by the manufacturing 
process. Carter and Robertson would seem to insist 
that he be provided with a specification descriptive 
of batches of rods as produced simultaneously by the 
machines. 

In my own treatment*~ I did, in fact, deal with 
four-strand recombination and not two-strand. I dealt 
with exchange pointe and not with chisamate as Carter 
and Robertson assert. Further, I have gi Various 
formule which in my papers’ are labelled explicitly 
as referring to exchange pointe. These have been 
quoted by Carter and Robertson (out of context) as 
referring to chiasmata. As I shall show, this course, 
which seems to have been adopted as a result of & 
primary misconception, is likely to lead to error. 

My treatment waa first developed in terms of an 
unspecialized interference function f(t), relating to 
exchange point intercepts, which can be speciali 
in ways considered most likely to fit experimental 
date. At the next stage in the argument I selected 
& special form, 4449, which remarkably unites two 
advantages. First, it is mathemetically very con- 
venient, and secondly has bean found to accord well 
with empirical evidence’ *. Now it so happens that 
the general theory (prior to specialization) is formally 
applicable to i ta as well as to exchange 

inta. But at the stage where specialization of f(t) 

mes , I deliberately chose the form 
4te-™ as descriptive of inte and not of 
chiaamate. At & critical stage in construction of 
their own model, Carter and Roberteon find need 
to insert in their formula some theoretical chiasma 
statistics, and ‘solve’ this blem by taking over 
formule of mine (based on function 4i&*) which, 
in fact, were chosen by me as appropriate to exchange 
point statistics. No critical examination is made of 
the suitability of these formule with regard to 
empirical justification when applied. to ohiasmata. 
To say the least, this slip seams likely to impair the 
value of the mathematical structure they have 
erected. 

I might add, in conclumon, that at the time my 
pa was published, I had investigated the compat- 
ibility of the function 4te™ with the mechanism of 
four-strand exchanges, and confirmed that it was con- 
sistent with a variety of models involving different 
intensities of chromatid and chiasma interference’. 

A. R. Q. Owan 

Department of Genetics, 

Cambridge. 
Carter, T. C., and Robertson, A., Proe. Roy. Soe., B, 189, 410 (1062). 
A R. G., Proc. Roy. Soc , B, 138, 07 (1949). 
A. BR. G, “Advances in Geneties”, 3, 117 (1050). 
A. R. G., Nature, 168, 208 (1051) 
As B. G., Ph D. dimertation, Untveralty Library, Cambridgo 


Dr. A. R. G. Own has developed the mathematical 
treatment of linear sequential events. He applied it 
to the occurrence of exchange points in & gamete, 
that is, those chiasmata at the preceding meiosis in 
which the strand entering the gamete took part: 
chiasmata involving only other strands were not 
considered. To describe this as & four-strand model 
ia true only in eo far as three emergent strands are 
di ed; it can equally well be described as & 
model with two, three or any number of strands. 
The resulting equations are formally identical with 
those of & two-strand model; for this reason chrom- 
atid interference, which is a multi-strand phenomenon 
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and of which there is sound cytological evidence’, 
cannot be distinguished from chiasma interference. 
This model seemed to us biologically unsatisfactory ; 
wo therefore applied Owen's treatment of sequential 
eventa to chiasma formation in & four-strand model, 
which allowed an explicit, treatment of chromatid 
as well as chiasma interference. 
T. O. CARTER 
ALAN ROBERTSON 
Institute of Animal Genetics, 
West Mains Road, 
Edinburgh 9. 
1 Huskins, O. L., and Newcombe, H. W., Genetics, £8, 101 (1041). 
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Computing Machine Terminology 


Iw a recent letter in Nature’, Prof. R. O. Kapp 
raises a protest against the use of certain expreasions 
current in the vocabulary of computing machine 
designers. The chief burden of Prof. Kapp’s remarks 
is directed inst the use of anthropomorphic terms, 
and it is perhaps of interest to see how these arose. 
The earliest idea for an all-purpose computing 
machine, in the modern sense, was due to Charles 
Babbage’, who used the terms: mill = portion of 
machine which operates on numbers ; store = portion 
of machine which holds numbers and emita or 
abeorba them at the direction of the machine. 

When the actual construction of an electronic 
calculator was first considered, by von Neumann and 
his group, the logical design was made to depend, 
to & considerable extent, on what were, at that time, 
conceived to be the neurological mechaniams of 
animals. This led to the development of a nomen- 
clature which had the characteristica deprecated by 
Prof. Kapp. 

In fact, most designers (as distinct from the 
“enthusiasts”? of Prof. Kapp) now favour & more 
down-to-earth vocabulary in which, for example, 
‘memory’ is replaced by the leas exceptionable word 
‘store’. On the other hand, Prof. Kapp is not correct 
in stating that the words ‘setting’ and ‘adjustment’ 
are synonymous with the ‘instruction’ and ‘teaching’ 
of computer parlance. Neither does the word ‘read. 
ings’ have much relationship to the ‘information 
given to & computer. 

Bo far as Prof. Kapp’s ‘oode’ is concerned, thie 
word is very widely used in computer technology, 
and the equivalent ‘machine language’ has been 
added by linguists and semanticista who have recently 
‘discovered’ these machines. 

It has not been possible, in a ahort note, to oonsidel 
in detail the technical meaning of the words giver 
above; but it ia worth pointing out, in conclusion 
that the word ‘decision’—or as we prefer it, ‘condi 
tional transfer of oontrol'—does not necessarily imply 
that the machine follows a pre-determined sequenx 
of events. On the contrary, the conditional tranafa 
is frequently used in order that the machine shoulc 
select between alternative courses of action in t 
manner which may never become known to the humar 
operator. g 

Anpruw D. Boots 
Birkbeck College Computation Laboratory, 
London, W.O.1. 
Oct. 16. 


1 Kapp, B. O., Weturs, 170, 547 (1063). 
1 Babbage, H. P., "Babbage's Caloulating Engines” (Spon and Co 
London, 1889). , 


No. 4336 December 6, 1952 
FORTHCOMING EVENTS 
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EDUCATION AND TRAINING OF 
METALLURGISTS B 


JOINT Committee on Metallurgical Education 

was formed in 1945 by the councils of the Iron 
and Steel Institute, the Institution of Mining and 
Metallurgy, the Institute of British Foundrymen, the 
Institute of Metals and the Institution of Metal- 
lurgists to advise them on all matters concerning 
metallurgical education in the United Kingdom 
This Committee has previously issued two reporte 
(“Qualifications for Entrance to University Schools 
of Metallurgy" (February 1948) and “Reoommend- 
ations on University Full-time Degree Courses in 
Metallurgy" (1950)) dealng with the university 
education of metallurgists, and has now issued a 
third* which covers the whole field of metallurgical 
education and training, ranging from the traming of 
operatives in the techniques they practise, to tho 
university education and subsequent training in 
industry of the highest grade of professional metal- 
lurgista. The view expressed in an earlier report that 
‘The Universities are at present, are likely to be and 
should continue to be the chief source of high-grado 
technologists” is reaffirmed, and the university 
schools are urged to expand their output to the 
utmost of their ability. In line with e growing feeling 
in Industry, it is recommended that university courses 
in metallurgy should provide education in manage- 
ment and administration, and that undergraduates 
reading metallurgy should have more opportunity 
for contact with cultural and humanistic subjects. 
These are important and significant recommendations 
whiahmay well point the way which university courses 
in metallurgy will follow during the next few yoars. 

So far as industry 1s concerned, the Committee 
makes two recommendations with regard to graduates. 
The first is that employers should make the fullest 
possible use of postgraduate studies available in 
Britain by financing attendance of suitable employees 
at one of the recently established Postgraduate Schools 
of Metallurgy at Birmingham or Sheffield. The 
second is that formal methods for training graduates 
immediately they enter industry should be adopted 
more widely. 

Undoubtedly the most important part of the 
report, and one which ıs hkely to influence future 
developments most profoundly, i8 that which i8 
concerned with technologists who obtam their 
education by part-time study. It is probably not 
going too far to say that such men are the backbone 
of the metallurgical industry in thoes regions of Great 
Britam where, for many years, there have been part- 
time courses leading ultimately to a local ‘associate- 
ship’ of a very high standard. Unfortunately, not all 
regions have provided equal educational facilities ; 
unfortunately, too, not all students have been ablo 
to complete the course, and the unsuccessful oncs 
have received no formal qualification when they have 


* The Education and Trainmg of Metallurgisis., A Report of the 
Joint Committee on Mi Education of the Iron and Btecl 
and Metallurgy, the Institute of 

and the Institution of Metal- 
1 Pp. 56. (Joint Oommittee on Metallurgical Education, 
4 Grosvenor Gardens, London, 1962) 
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reached the limit of their capabilities. "The Joint 
Committee now recommends the rationslization of 
such part-time education on & national scale, with 
corporate membership of one of the profossional 
metallurgical instrtutions (generally the Institution 
of Metallurgists) as the ultimate goel of all tech- 
nological pupils in metallurgy. Thus, the Ordinary 
and Higher National Certifloates in Metallurgy and 
the licentiateship and associatoship of the Institution 
of Metallurgists could be successive rungs on the 
ladder for those aimmg at becoming professional 
metallurgists by part-time study. The education of 
such men would be the responsibility of the colleges 
of technology and the technical colleges, ond the 
report suggests a number of steps that should be taken 
to enable these institutions to play their part more 
effectivoly. 

The Commiitoe takes the view that at present the 
technical colleges of Britain as a whole are not 
making an adequate contribution to the stock of 
high-grade technologists and quotes figures in support. 
Tt considers that these colleges must be made into 
bettor teaching institutions by rousing the present 
standard of staffing. ‘. .. The provision of good 
teaching-staff is the first essential in improving the 
output of high-grade technologists. Compered with 
this, such matters as technological universities, 
institutions of tochnology and degrees in technology 


, are relatively unimportant. . . ." Tt is a sad reflexion 
on the present position that the Committee finds it 
necessary to say that “. . . all who teach techno- 


logical metallurgy should have been trained and 
become qualified in the theory and practice of the 
subject. . . ." 

A number of clear recommendations are made on 
the measurea that should be teken to enable the 
technical colleges to attract staff of the necessary 
high quality. The difficulty is not a financial one, 
for salaries m technical colleges are, on the whole, com- 
parable with those in the universities ; it ig much more 
likely that the conditions of work are not sufficiently 
attractive. At present most technical colleges are 


responsible for the instruction of both technicians. 


and technologists. It is recommended that these two 
functions should be separated and that instruction 
in metallurgy at a high level should be restricted to 
a few selected colleges in the important centres of 
metallurgical activity, such as London, Birmingham, 
Glasgow, Manchester, Sheffield, either Cardiff or 
Swansea and either Newcastle upon Tyne or Middles- 
brough. Such colleges would bo concerned purely 
with technology and would be fed with students by 
the remaining technical schools and colleges, which 
would be responsible for lees advanced teaching 

Much has beon said in recent years about the 
desirability of research being done in the technical 
colleges, but little progress can be made in this 
direction 1f the teaching staffs are overburdened with 
teaching ; the Joint Committee urges that the staffs 
of technical colleges should be given real opportunities 
both for research and for spending periods m industry 
from time to time to keep up to date with develop- 
menta in industrial technology. 
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Where the traming and education of technicians 
and operatives are concerned, the report is less 
deftnite. The work of the British Iron and Steel 
Federation in this fleld is highly praised, and the 
non-ferrous industry is urged to adopt properly 
planned training courses on sumilar linea. Employers 
aro advised to give a real incentive to study by 
making it known that m filling leading technical 
positions in the productive departments they would 
take into account any awards which & candidate had 
acquired from a recognized educational authority. 

The report as & whole is roadable and can be 
recommended to all who are interested in techno- 
logical education. Those who read it will realize that, 
as might be expected, the Committee is familiar with 
conditions in industry and with the educational 
facilities in Great Britain. The majority of the 
recommendations are likely to receive widespread 
acceptance ; and they must be given careful con- 
sideration by all those who are concerned with the 
education or training of metallurgists. Tho views 
expressed on the technical colleges are realistic, and 
of particular interest in the light of recent discussions 
on the need in Britain for a university of technology. 
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BOTANICAL ASPECTS OF THE 
FORM PROBLEM 


Morphogenesis In Plants 
By Prof. C. W. Wardlaw. 
on Biological Subjects.) Pp. xi+176+4 plates. 
(London: Methuen and Co. Lid.; New York : 
John Wiley and Sons, Ino., 1952.) 10s. 6d. net. 


HIS is & small book about a very large subject. 

Morphogenesis ia & much more familiar word 
than it was not many years ago, and the discipline it 
denotes is coming to be recogni as one that 
involves in its pursuit all the major fields of biological 
soienoe, culminating in an attempt to explam the 
integrated ‘wholeness’ of the organiam. The present 
volume is an examination of some of its problems 
that are exemplified in the development of the higher 
plants. 

A distinctive feature of those plante is that much 
of their growth takes place through the activity of 
meristems. These regions, and particularly tho 
apical meristem of the shoot, provide experimental 
material for & study of plant morphogenesis some- 
what analogous to the young embryo in corresponding 
studies of animal development. It is this apical 
meristem with which Prof. O. W. Wardlaw’s own 
work haa been pertioularly concerned, and it naturally 
occupies & conspicuous position in his book. The 
author deacribea with clarity the structure of these 
growing points and the development of lateral organs 
from them, together with some of the delicate and 
beautiful expermnents that he and others have 
performed there. 

Emphasis on this aspect of morphogenesis has 
necessitated the omission, or & much abbreviatec 
treatment, of some others that are also important 
The present reviewer would like to see in such € 
book as this a somewhat fuller presentation of the 
basic facts of differentiation, polarity, symmetry 
regeneration and teratology, for example, togethe 
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with the morphogenetic problems raised by these 
phenomena. The discussion of the various factors 
involved in the control of plant development is also 
somewhat unbalanced. The author devotes a good 
deal of space to growth substances and to the action 
of genes; but very much less to such important 
factors as light, temperature, water relations, in- 
organic chemical substances and mechanical influ- 
enoes. Even to state all the many and varied problems 
of plant morphogenesis within the limita of a book 
ag amall as this one ıs obviously impossible; but 
there is danger that an inexperienced reader will get 
from it & rather one-sided picture of the subject as 
a whole. 

At a time when biologists so strongly emphasizo 
the purely chemical factors in development, it is 
refreshing to read the author's statement that ‘a 
knowledge of chemical processes alone, however 
precise and detailed it may be, does not and cannot 
toll us how a particular form comes to be assumed”, 
but that “it is to biophysical and other physical 
forces . . . that we should look for the immediate or 
proximate cause of the speciflo form or siruoture". 
Rost thoughtful students of the subject will agree 
with these conclusions. 

The suthor does not minimize the profound com- 
ploxities which still confront morphogenetic research. 
“It is a chastening thought,” he remarks, "that after 
so many decades of work, our knowledge of the 
factors which determine the form of these organs 
(leaves) is still as inoomplete as it proves to be." 
This might well be said of all the structures of the 
plant. It is a recognition of this wide and essentially 
unpenetrated frontier, beyond which lie solutions to 
so many of the basic problems of biology, that gives 
to the study of development rts challenging appeal. 

EpbwuND W. SrInnoTT 
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THE MATHEMATICS OF 


EXPERIMENTATION 


The Des!gn and Analysis of Experiments 

By Prof. Oscar Kempthorne. (Wiley Publications in 
Statistics.) Pp. xix+681. (New York: John Wiley 
and Sons, Ino. ; London: Chapman and Hall, Ltd., 
1952.) 68s. net. 


R all who design and analyse experiments, 

Cochran and Cox's ''Experimental Dæigns” has 
rapidly become a standard work of reference. So 
extensive has the subject grown, however, that even 
this large volume, & manual of instruction with com- 
paratively little explanation of principles, cannot 
deal adequately with confounded and incomplete 
block designs. Prof. O. Kempthorne's book attempts 
to fill this gap by presenting the general statistical 
theory on which all uses of experimental designs 
rest, together with instructions for constructing, 
analysing and interpreting some of the more complex 
designs. 

The first two chapters contain a survey of the 
philosophy of scientific experiment that must surely 
be too brief for a newcomer to the subject, yet 
soarcely necessary for the more experienced. A short. 
chapter outlining standard statistical procedures is 
followed by two important chapters on the theory of 
least squares, with particular reference to linear 
hypotheses ; the emphasis throughout is on the Markoff 
approach. From this point onwards, the book 1s more 
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directly concerned with the structure of different types 
of design and with the calculation and interpretation of 
the corresponding analyses of variance. Randomized 
blocks, Latin squares, and other fully orthogonal 
systems of classifications are diseuseed, as aro tho 
modifications in analysis required when ‘plots’ are 

ing. Full presentation of factorial design, 
inoluding confounding and fractional replication, 
occupies several chapters ; these relate primarily io 
2^ and 8" arrangements, but the goncral p^ is 
included, as also are those with factors at differant 
numbers of levels. Another senes of chapters is 
concerned with lattioes; the structure and goneral 
method of analysis is explained and relatod io 
factorial design, and formule appropriate to cach 
type are displayed. This leads naturally io similar 
discussion of the non-lattice moomplete block 
designs, balanced and partially balanced. Finally. 
two short chapters are concerned with problems that 
arise in the analysis of groups of experimonts and of 
experiments with several treatments applied in suc- 
cession to the same ‘plot’; the accounts given are 
less complete, but provide an interesting 1ntroduotion 
to diffloult matters. 

The t is set out mainly with reference to 
agricultural fleld trials; but its applicability 18 1n no 
way restricted to these. The author shows how tho 
mathematical model underlying observational datn 
determines the form of the analysis of varianco, and 
how knowledge of the expectations of mean squares 
ig essential to the interpretation of the analysis; he 
presents several illustrations of the w&y in which 
nalve comparisons of mean squares can mislead. In 
early chapters, he appears to insist that only random- 
ization tests of signifloance are legitimate, though he 
never explains why the assumption of a normal 
distribution for the error in an additive model should 
be so objectionable; in much of the later part of 
the book this principle seams to be convoniently 
forgotten. “Tt is, perhaps, unnecessary to state that, 
if a transformation is used, the best estimates of the 
treatment means on the untransformed scale aro 
obtained by transforming back the means of ihe 
transformed variate’’—‘untrue’ would be proferablo 
to ‘unnecessary’. Buch errors are happily rare; but 
the writing is not always clear, and the index is 
unworthy of so ambitious a book. 

This book will unquestionably be valuable to 
statisticians, yet perhaps its value lies in the details 
of methods that it contams rather than in the whole 
view of experimental design that it presents. For 
routine computation, ‘special formule for each 
design are & convenience; provided that the 
principles governing their derivation are understood, 
they are of little interest to the reader of a 
book which seeks to explain the theory of design 
and may obscure the unity of the subject. Posmbly 
Prof. Kempthorne has attempted too much, oven for 
a largo volume. The great need to-day is for a book 
that displays the fundamental ideas of exporimental 
design and analysis fully and systematically for the 
serious student while retaining the ooraprehonsivo 
outlook of Fisher's ‘The Design of Experiments” ; 
“The Design and Analysis of Exporiments” tries to 
combine with this & manual of detailed instructions 
for analysis and, in so doing, fails to attain the 
highest level for either. Prof. Kempthorne 13 to bo 
congratulated on so nearly succeeding in a difficult 
task ; the ideal book has yet to be written, and ought 
to make expermental design appear an easicr subJoct 
than does this one. D. J. FINNEY 


992 
PHILOSOPHICAL AND 
* BIOGRAPHICAL ESSAYS 


Ethics and the History of Philosophy 

Selected Kasays. By Prof. O. D. Broad. (Inter- 
national Library of Psychology, Philosophy and 
Scientific Method.) Pp. xii+274. (London: Rout- 
ledge and Kegan Paul, Ltd., 1952.) 21e. net. 


ROF. 0. D. BROAD here reprinte selections from 
articles and public lectures produced between 
1925 and 1949. They are very weloome. The first, 
biographical, section of the book contains essays on 
Isa&o Newton, John Locke, Henry Sidgwiok, J. M. E. 
and W. E. Johnson. The first two 
celebrate centenaries of famous men, and fulfil their 
function gracefully. The last two are useful reminders 
of thinkers recently dead, who were never fashionable 
and are never likely to be. Yet, when all the more 
fashionable philosophers are forgotten, they may be 
remembered—MoTaggart for penetrating criticism 
and daring attempts in philosophical method, and 
Johnson for fertile conceptions not yet fully developed. 
Prof. Broad knew them personally and gives & 
pleasing sketch of ther characters as well as 6 useful 
brief account of their work. Sidgwick belonged to 
an earlier generation of Cambridge philosophers, one 
of the most distinguished, and yet he stands even 
more in need of commemoration. 

The essay on ‘The Philosophy of Francis Bacon”’ 
is the most valuable feature of the section headed 
‘Philosophy of Science”. Bacon has been extrava- 
gantly praised and extravagantly defamed; very 
few have stopped to consider carefully what he bad 
to say, and nobody has summed it up better than 
does Prof. Broad here. The second essay, called 
"The New Philosophy: Bruno to Descartes”, is & 
clear straightforward account of the main features of 
Thomust cosmology and of what Descartes proposed 
to pub in its place. Bruno does not come into the 
story except by being born in 1548, when cracks in 
the old cosmol were beginning to be visible. In 
the third eeeay, ""Leibniz's Last Controversy with the 
Newtonians’”’, Prof. Broad analyses the argument of 
his correspondence with Samuel Clarke, and gives 
also some interesting information about Olarke him- 
self. This correspondence makes a difficult and 
disappointmg book. Neither disputant seamed able 
to see what the other was trying to get at, and both 
acted in accordance with Disraeli’s advioe— "Never 
argue with an opponent; repeat your original 
statement". This advice is not as useful in philosophy 
as m politicos, Many who have been by the 
book will welome Prof. Broad’s account, and 
particularly his analysis of the rival theories of space 
aod time. 

The section headed ‘Ethics” ins with Prof. 
Broad’s inaugural lecture as Knightabridge profeeeor 
in Cambridge. This must have made it clear to heait- 
ant undergraduates that during his tenure of the chair 
the subject of moral philosophy would not be a soft 
option, but a strenuous intellectual exercise in the 
analysis of ethical concepts. All four constituents of 
this section are examples of this. The second one, 
on “Egoism as a Theory of Human Motives’, shows 
that ib is & far more difficult theory than simple- 
munded egoists suppose. The one entitled "Ought 
We to Fight for our Country in the Next War", 
besides ita intrinsic interest, must have provided an 
effective douche of cold water for young intellectuals 
of the 1930’s who were too olever and up to date to 
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fight for anything but ideologies. The last easay, on 
“Conscience and Conscientious Action”, is an admir- 
able example of clarity and good sense on a theme 
where confusion and nonsense too often prevail, 
equally on the side of those who claim conscience as 
an infallible guide and those who claim that it is an 
ilusion of the bourgeoisie. A. D. Rrronig 
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TIME AND EVOLUTION 


Time’s Arrow and Evolution 

By Harold F. Blum. Pp. xi+222+4 plates. (Prmoe- 
ton, N.J.: Prinoeton University Prees; London: 
Oxford University Preas, 1951.) 25s. net. 


Dees most of the period in which people have 
argued about things, the legal, medical and 
military importance of the distinction between & 
living and & dead animal or man waa recognized ; 
but no advantage was seen in ing the meta- 
physical concept of the living or non-living state. 
During the seventeenth and eighteenth centuries a 
hking for the distmotion developed and hardened 
into & complete dichotomy at the end of the last 
century. hardening is often attributed to 
Pasteur, but this is unfair to him; he demolished 
with humour and emphasis all the ol&iros made for 
“spontaneous generation” but still said he thought 
it could happen. This attitude of believing in & 
possibility while disbelieving in alleged examples of 
it permeated the writings of Huxley and Tyndall 
and has now become common among biologista. 

The older writers realized that they knew too little 
about the primitive state of the earth to make 
speculation on the origin of life profitable; but as 
knowledge increases the temptation to speculate 
increases too, and we now have & steady stream of 
books on the subject. Dr. H. F. Blum has written 
one of the better books in this category. He surveys 
coamogony, geochemistry, thermodynamios and bio- 
chemistry briefly but in & manner adequate for his 
P . He then sensibly pointe out that primitive 
forms of life might well pass unrecognized if present- 
day standards are used, and that a point of origin 
could arbitrarily be placed almost anywhere along & 
thousand million-year stretch in the Pre-Cambrian. 
Making use of this permitted arbrtrerineas, he chooses 
as the ongin of life the time when proteins first 
appeared ; but he does not explam how, rigidly, he 
would define & protein. This is the main weakness of 
the book, for there is no reason for assuming that 
proteins are the bams of the only possible mode of 
existence of organisms on the earth. It is obvious 
in the most successful way 
of living, and it ia probable that they have done this 
throughout the five hundred million years of morph- 
ological evolution which 1s the only period about 
which we have any evidence. But it is & pure 
assumption that this was also so during the earlier 
millennia of biochemical evolution. We have so often 
been led into error by assuming that biology is simple 
that we should be wary of all unjustifled, and it may 
be seid unnecessary, assumptions. 

This book achieves what it seta out to achieve. 
It is popular, written in a popular manner and 
embellished with some very popular analogies. The 
author only claims originality for the idea that in 
the vital phase of the earth’s history the adenosine 
iriplibephate oyole evolved and that it ineered the 
synthesis of primitive nucleoproteins. ig is & dis- 
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tinction that few will gradge him. Nevertheless, 
much of the argument is presented as if it were novel, 
and many readers may not realize that all the 
significant parts appeared long ago in the writings of 
Huxley, Tyndall and Schafer, for these are netther 
quoted nor mentioned in the book. 

N. W. PEE 
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AFRICANA UPSALIENSIA 


Contribution to the Ethnography of Africa 
By Sture Lagerorantz. (Studia Ethnographica 
Upealiensia, 1.) Pp. xix+480. £9. 


Origin of Death 
ies in African Mythology. By Hans Abrahams- 
mon. (Studia Ethnographioa Upealiensia, 3.) Pp. 


vii +178. £3. 
(Uppsala : Almquist and Wiksell; London: Rout- 


ledge and Kegan Paul, Ltd., 1950-51.) 
Wi are indebted to the Humanistic Foundation 
of Sweden for the publication of a series of six 
anthropological studies ing with the comparative 
ethnology of Africa. The two which are reviewed 
here, "Contribution to the Ethnography of Africa” 
and the “Origin of Death", are weighty and erudite 
atudies of the diffusion of culture in Africa. The aim 
of the two authors, who follow the Continental 
diffusionist school of Greebner and Schmidt, is to 
teat the theories of this school regarding the suc- 
ceasive cultures of Africa by a com ive exam- 
ination of all the literature that has been published 
editor of 
largest volume, 
by examining particular culture traits grouped under 
the general headings of food, ornaments, weapons, 
commerce, art, medicine, divine ki ip and religion. 
Abrahamsson, in the “Origin of ", which is 
actually the third volume in the series, makes & 
similar examination of particular themes of African 
folk-lore which seek to explain how death came to 
the world. 

Lagercrantz, in his introduction to the first volume, 
briefly surveys the successive culture theories held 
by the leaders of this school, ending with those of 
Baumann, who in 1940 distinguished seven hypo- 
thetical culturea—pygmy, Eurafrican steppe, old 
African (Ankermann’s old Sudanese), west African, 
east Hamitic, north Hamitic and a young Sudanese 
—-which last is also claimed to have a counterpart in 
the Zimbabwe culture of Rhodesia. Lagercrantz’s 
conclusion is that Baumann ‘may probably be said 
to have resolved some of the most important problems 
of African research in & way that on the whole is 
likely to prove of permanent value". It is very 
doubtful if this opinion would be shared by most 
British or Amerioan Africanists, but their aims and 
methods are entirely different. British social 
anthropologists are concerned with the study of 
contemporary African societies as they exist at 
present or in the historic past. The Uppsala ethno- 
logists are concerned with the interpretation of oon- 
temporary African cultures in terms of their origins, 
and their endeavour is to deduce these origins from 
a study of the distribution of isolated culture traits 
which are regarded as the survivals of these earlier 
hypothetical cultures. ` 

Readers who are interested in the diffusion of 
particular culture traita will find in these volumes, 
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particularly the first, a mass of interesting material ; 
thoae who wish to study contemporary African 
societies will merely be irritated by them; and the 
scientifically minded will note the abeonce of any 
first-hand archsological or anthropological fleld-work 
and will wonder whether this technique of culture 
analysis, useful as it may be in the case of European 
ethnography where it can fall back on corroborative 
archwological and historical research, can validly be 
applied to & continent so deficient in such regearoh. 
G. I. JONES 


FRONTIERS OF ORGANIC 
CHEMISTRY 


Progress in Organic Chemlstry, | 
Editor: Prof. J. W. Cook. (Progr Series.) Pp. 
vii4-287. (London: Butterwo Scientific Pub- 


Jieations, Ltd., 1952.) 505. net. 


IN dos &b the current journals of the chemical 
societies of the world will show that organic 
ohemistry remains an immensely fruitful and popular 
branch of scienoe. A correspondingly heavy burden 
is placed on organico chemista and others concerned 
in kepie afloat in the cataract of literature. For- 
tunately the position is relieved by the increasing 
tendency to publish reviews of comparatively small 
sections of tho subject. Am such reviews the 
collection of monographs entitled ‘Progress in Organic 
Chemistry, 1” is among the most authoritative. 

Eight articles are included, all written by active 
workers in the different flelds. To attempt & brief 
classification: four deal with natural products (Bir 
Robert Robingon on strychnine; H. Erdtman on 
heart-wood constituents; H. H. Brockmann on 
photodynamic pigments; I. A. Preece on starch) ; 
two deal with general synthetic and industrial organic 
chemistry (8. F. Birch on petroleum chemicals ; 
B. O. L. Weedon on acetylene chemistry) ; one deals 
with reaction mechanisms (D. H. Hey on free radicals 
as intermediates); and one with chemotherapy (F. 
Bergel and A. S. Parkes on drugs inhibiting symp- 
tomatic stimulators). As might be expected from 
this list of authors, the general level of the con- 
tributions is remarkably high. It is of particular 
value to have from the highest authority æ logical 
summary of the elucidation of the tangled structure 
of strychnine, coming as it does immediately after 
the final solution. Among the other monographs one 
notes particularly thoee of Erdtman and of Brook- 
mann as &uthoritative reviews of most interesting 
groups of compounds. Bergel and Parkes’s article is 
remarkable for its range, and Bmoh's for iis 

A readable book of leas than three hundred pages 
dealing with progress in organic chemistry can only 
touch on a few topics, and Prof. J. W. Cook has done 
well to limit these so that the treatment may be 
thorough. Nevertheless the book aa a whole suffers 
from the defectes of its qualities: it admirably 
describes examples of progreas rather than the 
progress as & whole. It is probably true that the 
subject is now so wide that it oan only be reasonably 
covered by & number of volumes like this, each 
dealing with one important aspect, such as natural 
products, synthetic methods, reaction mechanisms 
and so on. 

The book is well printed and free from error. 

R. P. LINSTHAD 
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IONIZATION, pH AND 


Bees activity is known to be influenced 
by many physical and chemical factors; of 
these the degree of ionization is recognized as out- 
standingly significant. A change in biological response 
hes often been observed to accompany a change in 
the degree of ionization of a drug, or of ita biological 
receptor. Many common drugs, and other bio- 
logically active substances, are capable of undergoing 
this change in ionization somewhere within the 
puso ically interesting pH range. This would not 

hpc om if both the molecule and the ion had 
the same biological action ; however, in all cases that 
h&ve been inveetigated, iong and the corresponding 
neutral molecules have been found to behave 
differently. 


Chemistry of lonization 


With few exoeptions, salta are completely ionized 
when in solution, and thus they can have no bio- 
logical properties other than those of the individual 
1ons of which they are composed. This simple con- 
ception is not always recognized by biological workers. 

Unlike salta, acids and bases need not be com- 
pletely ionized in solution. Strong acids and strong 
bases (for example, sodium hydroxide and hydro- 
ehlorio acid) are completely ionized in the pH range 
of 0-14, but many biologically active substances are 
weak acids or bases and thus show variable ionization 
within this pH range. The i do of ionization, in 
solution depends on only two factors, the pH and 
the pK,. The latter is & constant for any acid or 
base, and thus, if the pH is controlled, the degree of 
ionization depends only on the nature of the acid (or 
base) bemg mvestigated. 

By &pphoetion of the law of mass action to the 
ionization of week acids we obtain a quantity known 
as the acidic ionization constant (Kg), sometimes, but 
not so correctly, called the ‘dissociation constant’. 
The degree of ionization of weak bases also can be 
described by acidic ionization constants. These 
ionization constanta are small and inoonvenient 
figures, and it is usual to employ their negative 
logarithms which are known es pK, values. Thus, 
pK, values provide a convenient way of comparing 
the strengths of acids (and of bases): strong acids 
have low pK, values, strong bases have high ones. 

An acid or base when half-ionized has a pH equal 
to rts pKa. On passing from a pH value which is one 
unit on one side of the pK, to a pH value one unit 
on the other mde, a given drug is converted from a 
substantially ionized to & substantially non-ionized 
condition. Henoe, quite small! changes in the pH of & 
solution can produce large alterations in the degree 
of ionization of a drug, and this may well result in a 
modifled biological effect. 


Influence of lonization on Blological Action 


The organic chemust frequently finds that chemical 
reactivity depends upon the dirae of ionization. 
For example, dimethylanilme normally nitrates in 
the ortho and para positions; but if sufficient con- 
centrated sulphuric soid is present for the substance 
to be entirely converted to the cation, the nitration 
occurs exclusively in the meta position. Similarly, 


* Substance of three Untveralty lectures by Prof. Adrien 
delivered at University College, London, on October 13, 20 and 27. 
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BIOLOGICAL ACTIVITY* 


the degree of ionization can influence biological 
action. 

The ready reversibility of drug action by dialysis 
indicates that the drug and receptor appear to be 
held together by readily breakable bonds (for example, 
ionic bonds but not covalent bonds). Hence changes 
in the pH of the medium ba: & receptor, or use 
of an analogue of the dr d a different pKa 
might be expected to bring about & change in 
biological response in many cases. 

Adsorption at surfaces is & second method by 
whioh ionization can affect biological action. Xon- 
ization is usually unfavourable to non-specific 
adsorption, where the neutral molecule is adsorbed 
and the more highly hydrated ion tends to remain in 
the water. On the other hand, specific adsorption, 
which depends upon the drug being complementary 
m shape or charge to the receptor, may favour 
preferential adsorption of tho ion. 

The degree of ionization can also influence greatly 
the ability of a drug to penetrate natural mambranes. 
In general, the ionic form of a substance penetrates 
membranes much more slowly than the neutral 
molecule, as the ionio group is held by unlke tu 
on the outer surface of the membrane and repelled 
by like charges. However, certain ions, such as those 
of aodium and chlorine, appear to penetrate by special 
mechanisms, and the penetration of ionic drugs can 
often be assisted by the addition of lrpophilio sub- 
stituents such as chlorine or alkyl! side-chains. 

The action of a drug obviously depends not only 
upon ita ability to combine with some vitally 
important substance in & certain tissue, but also upon 
the ability of the drug to reach that tiasue. Many 
moportant drugs have a pK, between 6 and 8, and 
this means that, at the physiologically important pH 
of 7, the drug is always in equilibrium with at least 
10 per cant of ita ionio form. Such drugs can pass 
through & membrane which would exclude ions, and 
yet they can regenerate some ions (by mass action) 
on the far side of the membrane. ; 

It was once thought that the degree of ionization 
could not be of great importance in biology. It was 
considered that, as the biological receptors removed 
the toxic ionic species, more would be generated in 
accord with the law of mass action. However, many 
cages are now known where biological aotivity 18 
highly dependent upon the degree of ionization. This 
indicates that the combmation between drug and 
receptor is usually week and completely reversible in 
nature. In & system in which & biological receptor i8 
in equilibrium with a low concentration of a toxic ion 
and & high concentration of the corresponding mole- 
cule, a stability constant (K,) can be assigned to the 
drug-receptor complex : 


K, = [drug-receptor complex], 
[toxo ion] [receptor] 


Thus the concentration of toxic ion in solution is 
controlled. by this relationship, and it is also oon- 
trolled by the ionization constant (Ka) of the drug. 
Where K, and K, are of similar magnitude, it is 
obvious that any defloiency of toxic ions in the 
solution will be replenished from the drug-receptor 
complex as easily as from the non-ionized drug. 
Under these conditions, the degree of ionization of 
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the drug governs ite efficiency; the greater the 
number of ions present, the greater will be the number 
foroed into the drug-reoeptor complex. It must aleo 
be noted that the toxic ion may combine with non- 
vital groups, and this oan lead to wastage of large 
quantities of the toxic agent. 

The acridine antibacterials provide the best-known 
example of & itive correlation between ionization 
and biologi activity. ‘For example, only five 
different mono-aminoaoridines oan exist. Of these, 
two are highly ionized at pH 7 (5-amino- and 
2-amino-), whereas the other three ionize to only & 
small extent. The two isomers which are well ionized 
have & powerful antibacterial action, whereas the 
three isomers which are poorly ionized have only a 
foeble action. The same correlation has been demon- 
strated in more than one hundred &oridinee, and, 

rovided that the ionization is oetionio and is not 
ess than 50 per cent at pH. 7-3, the chemical nature 
of the substituenta in the acridine nucleus makes 
little difference. By examination of the effect of these 
antibacterial acridines over an extended pH rangp, & 
direct competition between scridine cations and 
hydrogen ions has been revealed. The simplest 
interpretation of this interesting fact is that some 
vital anionic group in the bacterium is blocked by 
combination with the acridine cation and is thereby 
revented from discharging ita normal metabolic 
unotion. 

In certain cases, however, ionization appears to be 
disadvantageous to biological activity. For example, 
the action of salicylic acid, which inhibits cell- 
division in echinoderm eggs, has been shown to be 
strictly proportional to the neutral molecules present. 
Between these two extremes we also find & number 
of cases of biological action in which the molecule is 
more active than the ion, but in which the ion does 
show some activity. 

Not only is the ionization of the drug important, but 
also the ionization of receptors. A biological receptor 
is regarded as & molecule, or portion of a molecule, 
the normal function of which in metabolism can be 
blocked by combination with an appropriate drug. 
There is evidence that receptors are often co-enzymes 
or the protein component of enzyme systems. The 
receptors which are relevant to the present discussion 
are those which can, combine with drugs by ionic 
bonds, and which only ionizable drugs can block. 
The pK, values of receptors cannot be predicted in 
advance of experiment, as their chemical nature is 
largely unknown. 

Not all receptors are actually within the cell. For 
example, amobs are narcotized when undeoane is 
injected into the external membrane, but not when 
it is injected into the amabe. The pK, of a receptor 
which is on the outside of a cell can be studied by 
the response to drugs over a range of pH values, 
provided that the cell is otherwise unaffected by the 
pH range and that the ionization of the drug does 
not change within the range. It is known, for 
example, that the rs for cationic antibacterials 
ere on the outside of cella because the addition of 
lipophilic gro to the molecule does not inorease 
the effloiency of the drug. Further, derivatives which 
yield 70 per cent of cation at pH 7 are no more active 
than those which yield almost 100 per cent. The 
point which must be borne in mind is that the 
receptor may be expected to change its degree of 
ionization as the pH. is changed. 

Ionization studies become more difficult when the 
roceptor is within the cell. Very little is known of 
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the pH within animal cells, and the results obtained 
from experimenta with indicators must be treated 
with reserve. By an enzyme-aotivity method it hap 
been shown that the pH within the cell, in at least 
one case, roughly corresponds to that of the buffer 
in which it is placed. 

Thus it is desirable, in biological experiments, to 
work in buffer, which ensures that tho drug is 
presented to the cell in & standard state of ionization, 
and also maintains, in & standard state, the mech- 
anisms for the adsorption of the drug and its 
penetration into the cell. 


Further Aspects of the Chemistry of lonization 


Many ionization constants vary with temperaturo. 
This affect is most marked with strong bases, which 
become much weaker as the temperature rises. 
Mention must also bo made of zwitterions, that is, 
ionio forms which carry both positive and negative 

Zwitterions are usually rather inert bio- 
logically ; for example, histidine has none of tho 
marked physiological properties shown by the 
corresponding cation, histamine. 

A small potential has been found to exist between 
biological surfaces and water. This is the oleotro- 
kinetic, or zeta, potential, and its existence has boen 
held to imply that there must be a alight difference 
between the pH at the surface and the pH of the 
solution. 

It has been found that some few cations aro 
capable of combining with hydroxyl ions by moans 
of covalent bonds to give non-ionized substances 
known as 'peeudo-bases', from which the original 
cation can be regenerated by acid. This reaction, 
unlike normal ionic equilibria, is rather slow, and it 
may require from an hour to a week for oquilibrium 
to be achieved. It is impossible for the biologist to 
correlate ionization with biological response if 
peeudo-bases are involved, unless he has first asoor- 
tained the pK, at equilibrium and the timo taken to 
achieve equilibrium. The most common examples of 
peeudo-base formation are furnished by hetorooyclic 
quaternary compounds and by triphenylmethane 
d; 


yes. 

A further example of ionization which must bo 
considered is due to the thermodynamic activity 
effect. When anions and cations are present in oon- 
centrated solution, they tend to form ion-pairs and 
thus behave as tho a small fraction of thoir total 
concentration were & t. This effoct is reflocted in 
pK, values, both acids and bases appearing slightly 
weaker in strong solutions. Ions of formula weight 
more than two hundred have & greater tondonoy to 
form ion-pairs than simple ions and thus show con- 
siderably greater activity effeote, that is, the pro- 
portion of free to bound ions becomes very low. 
Drugs which are desired to provide a depot offoot, 
for example, globin-insulin and procaino ponicillin. 
can be formed by combining & therapeutically active 
ion with an oppositely charged ion, both being of 
fairly high molecular weight. Such compounds are 
slow to release curative ions because of their largo 
thermodynamic activity effect. 

Organic molecules having two neighbouring groups, 
one an anion and the other an electron donor such 
as & nitrogen or oxygen atom, oan form chelate com- 
pounds with metallic ions. These are essentially salts 
the activity of which is maintained far below their 
concentration, and metallic complexes of this type 
play an enormous pert in biochemical processes. 
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It will be apparent from this discussion that 
‘knowledge of the ionization constanta of biologically 
important substances ia of great importance to the 
biologist. This information allows one of the most 
common variables to be brought under control and 
thus can add greatly to the scientific knowledge 
derivable from a biological experiment. 

H. 0. 8. Woop 


COMPARATIVE PHYSIOLOGY 
OF MUSCLE 


tember 5 at the British Association 
lfast, Sections D (Zoology) and I (Physio- 
op) ) held a joint half-day seesion on the comparative 
physiology of muscles, under the chairmanship of 
Prof. R. C. Garry, president of Section I. The 
was well attended, and it admirably fulfilled the two 
porpoecs of presenting part of an important modern 
of research to non-specialists, and of pro Moa. 
& meeting ground for research workers oon 
with different aspects of the behaviour of muscles. 
At the end of the morning, Prof. Garry commented 
on the sucoees of the discussion, saying that this 
joint meeting of the two Sections had shown the 
importance of research into comparative muscle 
physiology, and the importance of oonsidering 
structural changes at the same time as investigating 
the more physiological aspects of muscular cantrac- 
tion. 
The discussion was introduced by Prof. A. V. Hill, 
who briefly reviewed the features that 
common to all contractile tissues, and - 
izations for different purposes. He then directed 
attention to the important results, now liahed!, 
which Dr. T. Weis-Fogh has recently obtai on 
the metaboliam of flying locusta. Measurements of 
the amounts of fat and glycogen in the body before 
and after tethered flight indicate that 
locusts (Schistocerca gregaria Forakal) are many 
dependent on fats for the fuel to sustain long peri 
of flight. Thus ther flight muscles appear to be 
atypical: carbohydrates are generally considered to 
be the fuel used by most musoles. Locusta probably 
deplete moet of their reserves of muscle glycogen 
during the "warming up’ activity preceding each 
day’s flight; and when migration begins, they have 
mobilized other fuel reserves held elsewhere in the 
, especially the fat in the fat bodies. Dr. Weis- 
F has pointed out that the hydration of stored 
glyoogen makes it about eight times heavier bag 
isocaloric quantities of fat. Fats are thus very 
able food reserves for animals that fly Tir Tong 
periods, provided that can be mobilized, 
provided that the muscles have an adequate supply 
of oxygen. It is caloulated that migrating locusts 
must eat at least one and & half times their own 
weight of food each day. A large swarm, weighing 
18,000—-19,000 tons, uses 500—800 tons of fat for its 
daily flight, and needs to consume & quantity of food 
that would supply one and & half million human 
beings with the calories they need each day. The 
metabolic rate af the flight muscles of locusts is very 
much higher than that of other striated muscles : 
for example, 400-800 koal./kgm./hr. for locusta, es 
compared with 60—60 kcal. hr. for human leg 
muscles. Flies and bees other insects have even. 
higher metabolic ratea, but their muscles use carbo- 
hydrates. It appears that many other muscles, not 
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only thosc of locusts, are able to use fats as well aa 
carbohydrates, but this faculty is especially highly 
developed in locusts. These ions in muscle 
metabolism may ultrmately be dependent on special- 
izations in the enryme systems of the muscle 
mitochondria. 

Mr. J. Lowy (Laboratory of the Marine Biological 
Association, Plymouth) presented the results of his 
work on the smooth muscles of bivalve molluscs, 
particularly of the mussel Mytilus edulis. These 
animals, in their natural environment, are exposed to 
the air for long periods when the tide is low, and 
although the elastic ligament at the hinge of the 
shell tends to make the two valves gape apari 
ologure is maintained by tho adduotor muscles. Mr. 
Lowy’s work has indicated that the adductor musoles 
oan maintain & state of active contraction throughout 
long periods, and that it is probably unnecessary to 
postulate a special ‘catch mechaniam’ in these 
muscles to account for their ability to maintain 
prolonged closure of the shell. Simultaneous record- 
ings were made of shell movements and of the 
electrical activity in the posterior adductor muscle, 
both when the animals were exposed to the air 
(shells closed) and when they were in sea water 
(shells opening and ol at irregular mtervals). 
Records of action poten tali; aoma af ther ad larka 
as 100 uV., were aA not only when the muscles 
were contracting to close a gaping shell, but also 
throughout long iods of as much as two hundred 
hours when the shell was kept closed and the animal 
out of water. That the records of electrical activity 

in to the muscles and not to the nerves is 
gested by the resulta of experiments on nerve-m 
d eed made fram the pedal retractor muscle 
and pedal nerve of Mytilus and the anterior adductor 
muscle and ita motor nerve in Mya arenaria: the 
electrical activity recorded fram these muscle 
preparations when they were indirectly stimulated 
was similar to that recorded from these muscles or 
from the posterior adductor muscle of Mytilus during 
spontaneous activity, and it was dissimilar to that 
recorded from the nerves. It was also shown that 
there are no intramuscular nerve cells. It therefore 
seams to be clear that both intermittent and pro- 
longed closure of the shell is brought about by 
ical contractions of the adductor muscle fibres. 
. Lowy has aleo found that electrical activity in 
the posterior adductor muscle ceases when the 
visceral ganglia are extirpated, altho it continues 
if the visceral ganglia remain in place but the pallial 
nerves and the cerebro-visceral connectives are cut. 
These experiments that nerve elements in 
the visceral ganglia are responsible for ee 
contraction of the posterior adductor muscle, 
other experiments suggest that the visceral ganglia 
are also concerned in the initiation of relaxation. 
Relaxation could be brought about by appropriate 
tactile stimulation of the visceral or of the 
Sp a eA ane EE In some cases 
relaxation was accompanied by electrical activity in 
the adductor musoles, but in other cases electrical 
activity waa suppressed while the muscles were 
relaxing. 

The neuro-muscular mechaniam of the insect leg 
was the subject discussed by Dr. G. M. Hughes 
(Department of Zoology, Cambridge). Most of his 
observations have been made on cockroaches. 
Analysis of cinematographic records of walking and 
running cockroaches shows that these insecte modify 
their-gait according to their speed ; but both speed 
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and gait chango gradually, and there is no sharply 
defined change-over from walking rhythm to running 
thythm. Records of the electrical and contractile 
activity in isolated preparations of the flexor muscle 
of the tibia have tod to the conclusion that the 
individual muscle fibres have a multiple innervation 
and can contract at different speeds. There are at 
least three different patterns of action potential 
records, correlated with different speeds of con- 
traction. It is suggested that changes in the number 
or type of nerves involved in stimulating the muscle 
fibres can produce changes in the speed of con- 
traction of the fibres, and thus bring about the 
graded changes in the speed and gait of the whole 
mseot. 

Much can be learned about the performance of & 
muscle by finding what force it can exert in con- 
traction, and by analysing the relationship between 
the force exerted and the velocity of .shortening. 
The equation relating force to velocity is 


(P + a) (V + b) = constant = (P, + a)b, 


whore P is force, V 18 velocity, a and b ore constants, 
and P, 1s the force exerted under isometric conditions, 
that is, where velocity is zero. A. V. Hill has shown 
that this equation not only fits the force-velocity 
curve but also exproeses the way in which heat is 
emitted during contraction. It is therefore important 
io find how far different kinds of muscles and the 
inusoles of different annnals have mechanical prop- 
erties which can be expressed by this equation. 
B. C. Abbott and D. R. Wilkie (Departments of 
Biophysics and Physiology, University College, 
London) have studied this question. Their experi- 
ments were made on isolated muscles from snails, 
dogfishes, rays, tortoises, frogs and toads, and results 
have also been obtained for human muscles by 
expermnents on intact subjects. In all these musclos 
the tension developed during isometric contraction 
depends on the length at which the muscle is held, 
being greatest at about the length the muscle has in 
the body. During isotonic contraction, the greater 
the weight that the muscle has to lift the smaller is 
the amount of shortening. The velocity of shortening 
is greatest when the weight is least, and the equation 
relating force to velocity is the same for all the 
muscles investigated. The most stmking difference 
found was in the maximal velocity the muscle could 
attain: this varied over a sixty-fold range from snail 
10 man. 

In the last paper, Dr. E. Jean Hanson (Medical 
Rescarch Council Biophysica Research Unit, King's 
College, London) dealt with two aspects of muscle 
cytology relevant to comparative studies of muscle 
physiology. The cross-striations of isolated vertebrate 
and insect myofibrils have been studied in positive 
phase-contrast illumination, in polarized light and in 
the electron microscope. Isolated fibrils have heen 
induced to contract by treatment with adenosine 
triphosphate, and the process of contraction has bean 
watched ‘in the microscope and the changes in the 
pattern of cross-striations studied. The conclumon 
has boen reached that a material, provisionally called 
the ‘A substance’, which is segregated in the isotropic 
bands of relaxed fibrils, migrates during contraction 
along the long axis of the fibril, and most of it comes 
to he in & set of new bands, the contraction bands, 
at ihe end of contraction. In spite of this chango in 
the distribution of matemals, the alternation of 
nnigofropio and isotropic bands along the length of 
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the fibml remains unchanged, and tho factors 
responsible for birefringenoo are unknown.» Con- 
traction of myofibrils induced by adonosino tn- 
phosphate 1s irreversible, but there 1s reason to 
suppose that in other respecta it is similar to normal 
contraction and that a migration of the unknown 
‘A substance’ takes place when a musclo contracta 
in vico. Finally, some observations on tho smooth 
muscles of molluscs and annelids were briefly 
reported; the muscles investigated included those 
disoussed earlior in this meeting by Lowy, Abbott 
and Wilkie. Fibres of these mvertobrate smooth 
muscles, unlike the fibres of striped muscles, contain 
large quantities of proteina of the paramyosin typo. 
about which little is yet known. Whereas & striped 
muscle fibre consists predominantly of actin and 
myosin, the two structural protoina coneerned in 
contraction, mollusean and annelid smooth museles 
have complex fibres consisting both of contractile 
myofibrils and of bundles of paramyosin or relnted 
fibrils. These bundles are responsible for the churas- 
temstic double oblique atriation of these fibres, 
Paramyosin is very unlikely to be contractile, and 
it may be mainly responsible for many of the peculiar 
properties of these smooth muscles. for example, 
their extensibility and ‘viscosity’. 

! Pil. Trens. Roy Sor, D, 237, No. 010 (1952). 


CLASSIFICATION OF THE FUNGI 


TEUT.COLONEL R. B. SEYMOUR SEWELL 

took the chair at tho meeting of the Linnean 
Society on October 23, when a discussion was held 
on the “Classification of the Fungi". 

Dr. B. Barnes said that the lower fungi. or Phyco- 
mycetes, aro & heterogeneous group, seperated from 
the other fungi by the usually ceenocytic vegetative 
body. This may be a rounded or lobed sac, & branched 
structure of characteristic shape, or, in the higher 
forms, a spreading mycelium. Septation in the 
vegetative body usually accompanies the formation 
of reproductive organs. Jn origin, septation may 
have been aseociated with tho production of repro- 
ductive structures carried above the bacterial sime 
on the submerged substrata inhabited by many of 
these fungi. It seems likely that, during the course 
of evolution, septum formation has moved haek- 
wards in ontogeny ; 1n somo existing species, septate 
vegetativo bodies occur in juvenile specumens. The 
septate vegetative body may well be in a phynio- 
logical condition intermediate between that of the 
vegetative atate and of the reproductive state. 

Phycomycetes show some peculiar features dis- 
tributed rather haphazardly among the membi1« of 
the group, features scarcely of adaptive significance 
&nd more probably inheritanoes from tho remote 
past. Notable among those features are: the per- 
sistent empty wall of the roospore, the occurrence 
of two phases of motility with differences in morph- 
ology of the zoospore (diplanetism), and the assump- 
tion of amoeboid characters by the zoospore. ‘These 
features occur chiefly in a number of the Chytridiales 
and the Sa&prolegni&les. From these two stocks, 
rather vague connexions may be traced to tho other 
alliances of the Phycomycetes. 

The Monadinee Zoosporem occur as parasites or as 
saprophytes in alge, fungi and bryophytes, and 
probably as common saprophytes in tho soil. They 
are very simple, and can scarcely be regarded as 
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fungi, though in life-history and in organization they 
agree well with the sampler members of the Ohy- 
tridiafes and Saprolegniales. They differ in the tardy 
formation of & wall around the trophic body and in 
the ingestion of solid food with the ejection of solid 
residues of digestion. In the Monadinee Zoospores 
and in the Phyoomyoetes, series may be traced, 
characterized by uniflagellate, biflagellate and nan- 
flagellate spores : this appears very signifloant. Some 
of the Monadines Zooepores leave persistent empty 
roospore walls, and some show signs of diplanetiam ; 
amosboid stages are common. These points also are 
significant. Many members of the group are very 
common and they deserve more study than they have 
yet had. If this shows that features of life-history 
and behaviour are common to some of the simplest 
organiams yet known, and to the Phycomycetes, it 
must follow that the fungi are not plants, but lie on 
lines of development separate from those which run 
through the animals and the green plants. It must 
follow that the fungi are not decolorized alge. Such 
research must be directed to the tracing of tendencies, 
and not to an effort to ahow that an existing species 
or genus is ancestral to, or derived from, another 
EE ies or genus. i iH 

Dr. É. J. H. Corner pointed out that the purpose 
of clasnifloation is the identification of organisms and 
the recognition of their positions in an evolutionary 
system. Artificial systems frustrate research. Classi- 
floation is concerned with genera, tribes and families. 
Speculation about phylogeny is an essential part of 
the work, for speculation is the ignition of taxonomy. 

The classification of the higher Basidiomycetes is 
very backward. It is too artificial to stimulate 
research, and too inaccurate to permit the reliable 
identification of the organiams. The physiology, 
oe and ecology of the higher fungi must be 

rought into the account, for these are living topics. 

The higher fungi have a mycelium and a fructi- 
fication. The mycelium ıs too generalized to be of 
use in classification ; it ia very uniform, and doubtless 
very effloient. The fructifloation must be used. What 
13 & mushroom? It is a precise device for the 
production and liberation of spores. The gilla are 
put out of action when they are immersed in water, 
and the basidia collapse; therefore, drawings of 
basidis are usually a&rtifloial. The mushroom is an 
umbrella which protects the gills from rain but 
maintains humidity around the spores; the polypore 
is @ bracket which acta similarly. In contrast, the 
disoomycetous apothectam is a oup which holds 
water. 

Clavaria has no protection for rta spores, and shows 
the primitive arrangement. A p of the world 
flora of clavarioid fungi shows that they contain at 
least six natural series of genera or groups of genera. 
The Clavariacess, as currently understood, is therefore 
an artificial assemblage. There is a set of tropical 
Clavariacess which shows & general agreement with 
the polypores. A great group of species, with 
yellow-brown fruit bodies, cute right across the 

lines of classification, and contains clavarioid, 
sterecid and hydnoid forme. In some members of 
this group, the hyphal walla thicken early. This 
hinders growth, and would prevent the development 
of a fructifloation of mushroom type, for that depends 
on thin-walled hyphs. 

The genera of the higher fungi need to be dissected 
out into phylogenetic units. For example, Fomes 
applanatus, F. igniarius and F.fomentarius look much 
alike; but microscopic analysis shows them to be 
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very different. Use of the method of hyphal analyais 
will reveal many other examples, and may yield good 
evidence of relationships. 

If Olavaria is primitive, the ends of the lines of 
development in the Gasteromycetes are doubtless 
mixed groups. It seems oertain that the resupinate 
Thelephoraces are to be derived along & number of 
lines of development within the Hymenomyoetes ; 
even Pterula may have resupinate fructifications. 

Dr. J. Ramsbottom said that the objecte of 
classification are the identification of organisms and 
their arrangement in & schemo showing relationships ; 
differences in physiology and in chemistry must be 
taken into account. Schemes of classification based 
on preéumed affinities may be valuable aids to 
identification, just as are artificial keys, though these 
can be deceptive because they often give meagre 
detaila. In large herbaria, an artificial scheme can be 
justified on grounds of convenience; even a 
alphabetical arrangement can be defended. 

Morphological characters may be of little use, as 
in the yeasts, where it has been necessary to use 
the methods developed by the bacteriologista in 
classification. 

cultures often produce saltations, mutations 
and strains, and these new forms may remain constant 
in subsequent cultures. Parasitic fungi, such aa the 
rusts, have biological races, which may arise by 
mutation or by natural hybridization. Some of the 
biological races of Puccinia graminis are very virulent. 
Natural or induced variation has been of great 
importance in the production of icillin. After the 
Americans had found that Penioillium notatum would 
not grow in submerged culture, they found a good 
strain on a rotting melon, and improved it by trest- 
ment with X-rays and other means. These strains 
and biological racea cannot be neglected by the 
taxonomist, if only because of their economio 
significance. Experience gained during the search for 
antibiotias has shown that the fungi cannot be 
classified on their products; myoology and bio- 
chemistry are not synonymous. 

Attempts have been made to identify toadstools 
by the use of sulphovanillin and other chemicals ; but 
such testa have not been used with discrimination. 
Nothing seems to be known of the results of applying 
these chemicals to the same species at different stages 
in development. The testa are crude, and they are 
not critical. 

Little is known of natural variation in the fungi. 
Laccarta lacoata ia well known to vary greatly ; but 
is it variable because rb is common, or common 
because it is variable ? Armillaria mellea is variable ; 
but little has yet been done on ita systematics. It 
has forms with and without rings. In the old 
classifloation, the ring was held to be of great im- 
portance, and it is still held in respect. The old 
clasaifloation of the ica was based on spore oolour 
and on gross morphology. It is quite artificial, but 
we must continue to use it, for there is nothing to 
replace it. The logical method would be to associate 
all species with comparable developmental histories, 
no matter what the spore colour or the arrangement 
of the oh Spore-sculpture needs much more study, 
as has pointed out by some French workers. 

Most of the phylogenetic schemes p for tho 
higher fungi are of no importance ; may be 
described aa "evolution in our time”. Certainly, Fungi 
are not decadent 

Much more detailed knowledge is required before 
good theoretical schemes oan be constructed. Even 
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before the idea of evolution was accepted, myoo- 
logista had recognized circles of affinity within the 
fungi. Evolution eannot be both the key to the 
problem and also the lock. A study of phylogeny 
nay indicate what forms are primitive, and these are 
probably the simplest. But the evolutionary history 
of the higher fungi is still a mystery. A study of 
fairy rings suggesta that the mycelium is much more 
important in reproduction than is the spore. and yet 
we have elaborate and extremely fertile fruit bodies. 
Microscopio characters are of great significance in 
dealing with species, and hyphs, as in the strands of 
Merulius lacrymans, may show muoh diversrty of 
structure; they may have taxonomic signifloance. 
Biological characters must not be streesed too much. 
For example, the predacious fungi show & general 
and similar pattern of behaviour, but the predacious 
habit is to be found among Phyoomycetes, Basidio- 
mycetea and Hyphomyoetes. B BARNES 


ASH AND CLINKER IN INDUSTRY 


By T. F. HURLEY, O.B.F. 
Fuel Research Station, London, S.E.10 


URING October 28-29, a conference desoribel 

as “A Special Study of Clinker and Ash in 
Industry”? was held by the Institute of Fuel at the 
Institution of Mechanical Engineers. Twelve papers 
were discussed which covered the origin and nature 
of the mineral matter ın coal; ita laboratory exam- 
ination; the extent to which it is responsible for 
atmospheric pollution ; the methods by which it can 
be removed either from the coal itaelf or from the 
products of combustion; and its effect upon the 
utilization of coal in various types of industrial plant. 
The papers had been published in advance in the 
Journal of the Institute of Fuel, and the Institute 
hopes to publish the text of the papers and discussions 
in ihe near future (£1 1e.). 

In the field of utilization, small industrial boilers. 
gas producers, steel works plant, and, looking ahead, 
the industrial coal-fired gas turbine were considered. 
but most attention was devoted to the large water- 
tube boilers used by the British Electricity Authority. 
which is the largest single user of coal. This one 
organization now consumes 35 million tons of coal 
per annum, and as the average ash oontent of the 
rough slack supplied to it ia about 15 per cant, it has 
to deal with about 5 milhon tons of ash per annum. 
Merely to handle this quantity of waste material is 
a formidable task, but during recent years the 
problems associated with ash and clinker have been 
further increased as a result of the present tendency 
to generate electricity in mammoth power stations 
employing very large and costly boilers working at 
extremely high temperatures and pressures. Among 
other consequences, the size of the stations requires 
more olaborate and expensive plant to avoid excessive 
atmospheric pollution im their vicinity, the higher 
temperatures in the boilera lead to a more objection- 
able type of deposit upon the heatmg surfaces, and 
to take one of & small number of very large boilers 
off the line for cleaning out of its turn affects materially 
both the output of the station and the cost of the 
olectricity generated. 

Talang mdustry as & whole, the importanoe of ash 
13 steadily inoreasing as & result of changing mining 
conditions, which have led to more and more mineral 
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matter being included in the coal brought 10 tho 
surface. Various reasons were given at the Con- 
ference, the chief of which were, first, that the better 
seams have been worked out and those now being 
mined not only contain more ash but also include 
more dirt bands; and, secondly, mereased mechan- 
iz&iion causes more dirt to be mined and at the same 
time reduces the quantity which oan be removal 
from the coal underground. Excluding fies dirt , 
British coal seams still contain on tho average only 
5-6 per cent of ash and probably compare favourably 
in this respect with those of other major coal 
producing countries; but for the roayou~ given, 
run-of-mine coal now includes on the average about 
15 per cent of free curt. Thia represented about 33 
milhon tons of the ‘raised and weighed’ output for 
1950. 

Tt is obvious that the cost of muung ditt ond 
bringing ıt to the surface is comparable with that of 
winning coal; but no suggestion was mado ot the 
Conference that the quantity of dirt brought to the 
surf&ce could, or should, be reduced. In fact, a future 
increase in the ash content of coal was accepicd aa 
natural and inevitable. 

Ash costs just as much as coal to convoy trom the 
pit head to tho point of utilization. and at each stage 
beyond that ıt ıs a costly nuisaneo. Agam tuking 
modern power station practice as an example ash 
costs more to pulverize than cosl and it euses more 
wear in the machinery; it affects adversely tho 
efficiency of combustion; 1b requires the «z^ and 
therefore the capita! cost of the boilers to be larger 
and at the same time rt increases the diffieulties of 
design and operation; it necessitates the provision 
of ash-handling equipment comparable m sizo and 
cost with the boilers themselves , some of i forma 
objeetionable deposita which reduce both the efficiency 
and the availability of the boiler; rt requires. the 
installation of expensive dust collectors to miumize 
atmospheric pollution and, even when it hes heen 
collected, ita disposal is & major diffloulty. 

Many, but not all, of these effects can be icducedd 
materially by using known methods of cleaning the 
coal at the pit, but this involves & high cost m capital 
equipment, power and labour. So recently es 1050 
the National Coal Board asked in its annur! report 
whether “it may sometimes not be more economical 
to save some or all the cost of coal preparation at 
the price of reduced efficiency ın the final stago of 
conversion”. To this question the National Coal 
Board itself now appears to provide ita own answer 
by stating that when all the cleaning plants ordered 
between vesting date and the end of 1051 are in 
operation, they will deal with about 424 million tons 
of coal per annum. More than 100 millon tons of 
coal are already cleaned mechanically cagh year 

On the other hand, the Conference showed that 
there ıs considerable divergence of opinion with 
regard to the extent to which it 1s econonucal to 
wash ooal instead of dealing with the ash during 
utilization. This lack of agreement may aise froin 
the wide variations which occur in the chemical 
composition of the mineral matter in coal and in tho 
manner in which ıt is associated with the eoa] sub- 
stance. Both the ease with which coal can be cleaned 
and the influence exerted by a given quantity of 
ash upon different industrial processes are affected 
by these variations. 

Most co&l-cleaning processes are based upon the 
difference between the specific gravities of coal and 
dirt, and some are capable of making a close ‘cut’ st 
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any predetermined density. When, therefore, the 
material to bo cleaned consista partly of coal partiolee 
contafning little dirs and partly of dirt particles 
containing little coal, it is easy to separate it into 
‘clean’ coal and ‘pure’ dirt. On the other hand, when 
the coal substance is ‘intergrown’ with mineral 
matter, the yield consists of three fractions: relatively 
clean coal, middlings and dirt. The washery manager 
then has to balance the overall oost of cleaning 
against the requirements of his market and to decide 
what proportion of ash he should allow to appear 
in each fraction—a taak requiring great akill and 
experience. 

With these broad prinoiples,in mind, the general 
opinion of the Conference appeared to be that ın 
present circumstances the more easily cleaned coals 
should be washed, and the dirty coals, middlings and 
even the refuse should be burned in the colliery 
boilers or in power stations erected in the vicinity. 
Plant 1s already being installed to burn what would 
formerly have been regarded as wasto material. 

The quantity of ash in the coal most easily supplied 
to & particular industrial plant may well determine 
the type of combustion appliance to be employed. 
Thus & chain-grate stoker would not usually be used 
with coal contaming more than about 15 per cent of 
ash, whereas pulverized fuel containing more than 
26 per cent of ash oan be used in large boilers. On 
the other hand, it is very difficult to collect and 
dispose of the large quantrty of fine sah made from 
pulverized fuel. 

The compoartion of the ash has an equally important 
bearing upon the type of equipment to be used. Thus, 
boilers fired with pulverized fuel are usually immune 
from troublesome bonded deposta ; but severe deposits 
frequently ocour in boilers fired with mechanical 
stokars when the coal oontams relatively small 
quantities of chlorine (more than 0-3 per cent), 
sulphur (more than 1:8 per cant) or phosphorus 
(more than 0-03 per cent). 
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In the samo way. the amount of iron in the ash 
influences ita tendency to fuse and form clinker or 
slag in the furnace. In most cases this ia a source of 
trouble; but in some modern designs the ash is 
fused deliberately to enable it to be disposed of more 
easily. 

For control purposes, it 13 obviously desirable to 
be able to predict the clinkering properties of an ash 
by & preliminary laboratory examination ; but this 
is rendered difficult by the fact that when the mineral 
matter in coal is heated ıt changes ita compoartion in 
a manner depending on the conditions of heating. In 
addition, the distribution of ite constituents in a 
finely divided laboratory sample is different from 
that ın the original lump coal. It is, therefore, rmpoe- 
sible to devise one laboratory test for ash fusion 
temperature which would simulate all industrial 
conditions, and it is not surprising that varying 
opinions were expreased as to the practical value of 
ash-fusion temperatures determined by the standard 
method, which 1s necessarily empirical. E 

In spite of the variable nature of ash and ita 
varying importance when coal is burned in industrial 
plant, it 18 clear that, if fuel 18 to be marketed ona 
national scale, a fair price can be assigned to any 
particular coal only after & quantitative allowance 
has been made for ita ash content. Various methods 
of doing so were described, but every paper read 
could be used to illustrate the difficulty of devising 
& universal formula to meet all cases. 

In general, the Conference showed that practical 
means have been found for dealing with the indus- 
trial problems associated with the presence of 
jouer matter in coal and that considerable know- 
ledge 1s available concerning its nature and ita 
behaviour in industrial] plant. Nevertheless, the 
difficulties caused by it tend to increase, rather than 
to decrease, and there can be lrttle doubt that they 
will continue to present major problems so long as 
coal is used aa & fuel. 
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NEWS and VIEWS 


Mineralogy at the British Museum um E 
Dr. W. Campbell Smith, C.B.E. 


Dn. WALTER CAMPBRELL SMrrH retired at the end 
of November from the post of keeper of minerals at 
the British Museum (Natural History) after forty- 
two years service. Joining the staff of the Department 
of Mineralogy in 1910, he became deputy keeper in 
1931 and succeeded to the keepership in 1937. He 
was mainly instrumental ın the expansion of the rock 
collections and in applymg modern optical techniques 
to thar identification and nomenclature. His well- 
known guide to the Museum’s rock collections and 
his arrangement and labelling of them in the Mineral 
Gallery are models of clarity and accuracy, objectives 
no leas difficult to achieve m petrology than in other 
sciences. Dr. Campbell Smith's numerous publications 
have included studies both in petrology and 
mineralogy, potably his pioneer investigations on 
hybridism in igneous rocks, his contributions on the 
petrology of rocks collected on famous expeditions 
such as the British Antarctic (Terra Nova) 1910, and 
his descriptions of new minerals from the manganese 
mune at Benallt, North Wales. He served as president 
of Section C (Geology) of the British Association in 
1950, and on that occasion presented a survey of 


knowledge on the stony meteorites. his 
keepership he was promoted to the post of deputy 
chief soientiflo offüoer (1948), and as deputy director 
of the Naturel History Museum he found further 
scope for his mterests in natural history. The know- 
ledge that Dr. Campbell Smith will be able to continue 
his researches in his chosen field after his retirement 
will give much pleasure to his numerous colleagues 
and friends, both at home and abroad. 


Dr. F. A. Bannister, 


Dr. FREDERICK ALLAN BANNISTER, who succecded 
Dr. Campbell Smith on December 1, jomed the 
Britiah Museum (Natural History) staff on September 
1, 1927, filling the vacancy caused by E. D. Moun- 
tain’s appointment as lecturer at Grahamstown. 
South Africa. Dr. Bannister went from the Whitgift 
School, Croydon, to Clare College, Cambridge, in 1920. 
He won & Goldamith Exhibition m 1921 and was 
placed in the first class in both parta of the Natural 
Sciences Tripos, studying physics under Rutherford 
and mmeralogy under Hutchinson. After a year of 
research work under the direction of Sir Edward 
Appleton in the Cavendish Laboratory, Cambridge, 
he joined the Western Electric Co. in 1924, an 
experience which stood him in good stead in his later 
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work. In 1928 he spent a short time studying the 
methods of X-ray investigation of orystal structure 
under Sir Wiliam Bragg at the Royal Institution. 
On his return to the British Museum, Dr. Bannister 
set up apparatus for this work and very soon estab- 
lished a highly efficient laboratory in & partitioned-off 
corner of one of the rooms in the Department. This 
laboratory has been very active in the X-ray study 
of minerals and has a very high reputation for 
thoroughly accurate work among muneralogists at 
home and abroad. His lectures given at the Royal 
School of Mines in 1935 will still be remembered 
by those who were privileged to attend tham. Dr. 
Bannister was honorary secretary of the X-ray 
Analysis Group of the Institute of Physica during 
1945—48, and he attended the first general assembly 
of tho International Union of Crystallography at 
Harvard in 1948 and the second assembly held in 
Stockholm in 1951. 


A. A. Michelson (1852-1931) 


ALBERT ABRAHAM MICHELSON, who was born 4 
century ago, on Decamber 19, 1852, at Strelno, in 
Prussia, near the Polish frontier, was perhaps the 
greatest authority of modern times on optics, and 
one of the most ingenious and accurate workers in 
experimental science. His family emigrated to the 
United States when ho was two years old, and at the 
age of twenty-one he graduated from the United 
States Naval Academy, Annapolis, where he served 
na instructor in physics and chemistry during 1875-79. 
After studying at Berlin, Heidelberg and Pars, he 
held various posts before his appointment in 1892 
as hend of tho Department of Physics at the new 
University of Chicago. His chief abiding interest was 
light, particularly the accurate determination of its 
velocity, and the study of optical interference. One 
of bis greatest acoomplishments was the construction 
of the interferomotor known by his name, and among 
tho many usea to which ho put this instrument the 
most important wore the determination of the inter- 
national metre in Paris, the measurement of the 
angular diametor of a star, and the attempt to detect 
the relative motion of the carth in the ether. The 
negative outcome of the last-named experiment, 
carried out in collaboration with E. W. Morley, gave 
buth to a new philosophy of physical science, which 
culminated in Tinstein’s theories of relativity. With 
the aid of his échelon spectroscope Michelson exam- 
ined the fine structure of spectral lines. The first 
American scientific worker to win the Nobel Prize for 
Physics (1907), he was & foreign member of the Royal 
Society and recipient of its Rumford and Copley 
Modals, and servod on & number of international 
committees. He was a violinist and painter, and 
held that art finds its highest expression in science. 
He died of a cerebral hemorrhage at Pasadena. 
California, on May 9, 1931, in his seventy-ninth year. 


Antoine Henrl Becquere! (1852-1908) 


Bonw in Pars a century ago, on December 15, 
1852. Antoine Henri Beoquorel camo of a family long 
distinguished in tho world of physical science. 
Educated at the Ecolo Polytechnique, Paris, his early 
studies wore concerned with the magnetic rotation of 
the polarization plano of light, the influence of oarth 
magnetism on tho atmosphere, and the absorption of 
hght by crystals. In 1892 he was appointed professor 
of physics at the Musée d'Histoire Naturelle—a chair 
hold before him by his father, Alexandre Edmond 
Deequerel (1878), and by his grandfather, Antoine 
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César Becquerel (1837). Three years later ho became 
professor of physics at the Ficole Polytochnique. His 
greatest achievemont was the result of aelucky 
accident, but at the same time it was tho culmination 
of & long series of carefully planned experiments. In 
1896 he found that photographio plates, protcoted 
against ordinary actinic radiations, were fogged by 
emanations from uranium ores. His paper entitled 
"Sur les radiations émises par phosphorescence” 
(O.R. Acad. Sci. Paris, 122, 420; 1896) ushered m 
the new era of radioactivity. Their disooverer in 
1903 shared the Nobel Prize for Physios with Pierre 
and Marie Curie, who in 1898 had isolated recuuin 
from pitchblende. Becquerel received tho Rumford 
Medal of the Royal Society in 1900 and was clocted 
president and permanent secretary of the Paris 
Academy of Sciences in 1008, and in the same yonr 
was olooted a foreign member of the Royal Society. 
He died ın Brittany on August 25 of that year. 


Weights and Measures In Great Britain 


A QUESTION regarding the report of the Committee 
on Weights and Measures Legislation (seo Nuture. 
July 28, 1951, p. 142) having boen asked in the ITousc 
of Commons, a written reply by Mr. Peter Thoiney 
croft, President of tho Board of Trade, was published 
on November 11. Mr. Thorneycroft states that the 
Government 18 in general agreement with the deomions 
of Sir Hartley Shawcross announced on May 10 last 
yoar, and action has already been started on those 
recommendations which do not involve legislation. 
Referring to the metric system. ho romarka — "The 
Governmont are not prepared to proceed with the 
recommendation for tho eventual abandonment of 
the imperial for the metric system of weights and 
measures. Consultations with countries of the 
Commonwealth have, however, shown widespread 
support for the suggestion that a firm and Ivgally 
defined relationship between the mperial pound and 
yard and the international metre and kilogranyn: 
should be ostablighed. On account of tho wide variet y 
of the recommendations and extensive nature of the 
consultations, the legislation will not be introduced 
for some time.” 


Higher Education tn Central Africa 

In a written reply to a question in tho House of 
Commons on November 26, the Sooretary of State for 
the Colonies, Mr. Oliver Lyttelton, stated that the 
commission set up by the Governments of Noithein 
and Southern Rhodesia and Nyasaland, in connexion 
with the establishment in Central Africa of a college 
for higher education for Africans, consista of Nir 
Alexander Carr-Saundera (chairman), Dr. .X. Kerr, 
Dr. A. V. Hill and Prof. F. G. Young. with Mr. 
Walter Adams as secretary. Tho commission Is now 
in Central Africa and its terms of reference include 
& review of the observations regarding the ate of 
the college made by the committee appointed by the 
Central African Counoil, the making of reom- 
mendations regarding the site. type of courses to be 
provided and qualfications for admission, ay well as 
on the type of buildings required. The eonunr sion is 
also to draw up a draft constitution for the college 
and to advise upon the form of ‘special reletier ship 
with an established wmuversity and on th stuff 
required and its recruitment. 


Current Literature relating to Scientific Instruments 


THE British Scientific Instrument Reseach Awo- 
cation has issued monthly since 1946 uw Bulletin, 
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which consists almost entirely of abstracis of any 
articles, papers, eto., connected with scientific 
instruments which appear in technical and scientific 
publications throughout the world. Of course, the 
abstracting service does not have a fixed and precisely 
defined subject-fleld, for the selection of material 
depends on, amorg other factors, the interests of the 
changing membership of the Association, the extent 
and avauability of other sources of information, and 
the trends of interest revealed by inquiries made by 
staff who do the abstracting ; consequently, a subject 
may be more fully covered during one iod than 
in another. The Bulletin has grown with the years 
and has now achieved & reputation of filling a very 
real need and of doing so with considerable à 
Its functions are twofold, the first of which is to 
provide readers each month with a survey of current 
scientific publications on subjects of interest to them, 
and in this connexion it is best read like any other 
periodical review, that is, regularly and as soon after 
publication as possible. But it may not be realized 
in some quarters that, by virtue of rts annual indexes, 
the Bulletin also serves as a permanent source of 
reference ; indeed, the accumulated copios of the 
Bulletin and ite mdexes probably provide one of 
the easiest means of finding information whioh is 
related to scientific instruments and has been pub- 
lished within the past six years. All inquiries relating 
to these abstracts or to scientiflo instruments in 
general should be addressed to the Information 
D ent, ‘Sira’, Southil, Ebhnstead Woods, 
Chislehurst, Kent (Bee also p. 1007 of this issue). 


The Alr Almanac 

Tux British “Air Almanac” and the ''Amenrican Air 
Almanac” have now become a single publication 
under the title “The Ai Almanac”, which will be 
published three tunes yearly, each issue containing 
the requisite data for four months. The first issue of 
this joint enterprise is for January-April 1953 (Air 
Publication 1602 ; pp. 242-+ 66. London: H.M.S.O. ; 
Washington, D.C.: U.N. Naval Observatory. 1952; 
10s.). It is produced jointly by HM. Nautical 
Almanac Office. the Royal Greenwich Observatory, 
and the Nautical Almanac Office, United Btates 
Naval Observatory, but it 18 printed separately in 
England and in the United States. Although the 
unification of the two former publications has 
necessitated & number of mmor changes in both, 
these will be obvious to those who use “The Air 
Almanac”, and navigators who have been familiar 
with either almanac will find no difficulty in using 
the new production. Very full explanations ard given, 
and in order to make the almanac more satisfactory 
for international use & list defining the symbols and 
abbreviations that are used is given in English, 
French and Spanish. The International Civil Aviation 
Organization accepted the new publication as tho 
basis of an international air almanac, and it seems 
probable that ıt wil be reproduced, with language 
changes, in France. It ia hoped that it will eventually 
become international. 


Preservation of a Saxon Wooden Bucket 

In the October issue of the Museums Journal, Dr. 
A. A. Moss, of the Research Laboratory of the British 
Museum, relates with illustrative photographs the 
remarkable achievement of tho preservation of a 
Saxon bronze-bound wooden bucket with an iron 
handle. The bucket, when found in Wiltshire, oon- 
sisted of water-logged staves of yew mamtained in 
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position by wet chalk. The four bronze bands were 
broken. The bucket was immersed in water to 
prevent shrinking and the chalk removed. The 
wooden staves were found to be very fragile and the 
bronze bands corroded. It was deemed necessary to 
take the bucket to pieces and treat the wood and 
bronze separately. The corrosion products were 
removed from the bronze bands and from the sup- 
porting strips by electrolytic reduction in & 5 por 
cent solution of sodium hydroxide. This loosened. the 
rivets, which could then be easily removed. After 
soaking in water to free from chloride, the fractured 
edges were jomed with soft solder. To preserve the 
shape of the wood it was decided to replace the water 
in the cells by alum. Eventually, after drying, the 
surface of the wood was painted with a dilute solution 
of cellulose nitrate. In re-assembling the wood and 
the bronze, a circular bottom for the bucket was 
made out of ‘Perspex’; this fitted into the grooves 
in the staves. ‘Durofix’ was used for re-assembhng 
the wooden portions. 


The Post-fledging Dispersal of Juvenile Titmice 

Tun post-fledging dispersal of juvenile titmice was 
studied by Ivan M. Goodbody in the summer of 1950 
in & piece of mixed deciduous woodland near Oxford 
(British Birds, 45, No. 8; August 1952). 248 young 
bluetits and 191 young great tits were marked with 
a colour ring on each leg, so that all the birds hatched 
in the study ares could be identified as such, wherever 
seen. Regular counts of the number of rmged and 
unringed tita were made in the study area and in & 
strip of woodland outside it, and showed that an 
explosive dispersal of young birds takes place within 
a week or two of leaving the nest; thereafter birds 
continue to move outwards from their birthplaces. 
A marked rise in the percentage of unringed juveniles 
both in the study area and in the outside area in 
mid-August indicates the possibility that there may 
be a passage of juveniles at about this time. While 
no ringed birds were found in & large woddland area 
one mile away, several were located in low-lying 
water moadows half a mile away. 


Solanaceous Alkaloids In Normal and Grafted Plants 


IN normal plants of Atropa belladonna the ratio of 
hyoscine to hyoscyamine 18 approximately constant 
at a value of 0:12, irrespective of the total alkaloid 
present in the plant, the part of the plant analysed, 
or whether the plant is aged or starved. By contrast, 
in the normal plante of Datura innoxia this ratio is 
high (average 9-71; tap roots 13:81-17:36; other 
parte 4-6-9-8). In grafted plants the scion always 
contains the alkaloids in the proportions ahara&oter- 
istic of the plant used as k, not ın those of the 
Bolon species. It thus ap that the alkaloids are 
synthesized in the roots, particularly in the young 
growing trps, and that they are transported un- 
changed, probably in the transpiration stream, into 
the shoot. These resulta have been obtained using 
partition chromatography, the extracts tested being 
of plants into which no foreign alkaloids had been 
introduced (soe Q. M. James and B. H. Thewlis. 
New Phyt., 61, 2, 250; 1952). 


A Lower Devonlan Charophyte 

A NEW species of T'rochiliseus (Charophyta) from 
the Downtonian (Lower Devonian) of eastern Europe, 
deecribed and illustrated by some good photographs 
by W.N. Oroft (Bull. Bru. Mus. Nat. Hist. (Geology), 
1, No. 7, 1952), probably affords the earlicst reliable 
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record of an undoubted Charophyte. It is considered 
that this species was probably a land plant, growing 
like the recent and contemporary Charas in fresh 
and brackish water. 


Central American Flora 

Tux vory rich floristio region of Central America 
has long attracted taxonomic botanista. In & recent 
work (Flora of Guatemala", by P. C. Standley and 
J. A. Steyermark. Fieldiana : Botany, 24, Pt. III. 
published by Chicago Natural History Museum, 
April 1952), the authors have dealt with the major 
monocotyledonous families from Commelinacee and 
Pontedenaces to Cannacers and Burmanniaces, and 
with dicotyledonous familes moluding Casuarinaces 
and Piperaces to Fagacem and Urticacew. Some 
excellent line-illustrations accompany the text. 


Sunspots during January—April 1952 

An account by Lucy T. Day of the positions, areas 
and counts of sunspots during the period January— 
April 1952 18 given in United States Naval Observ- 
atory Circular No. 36 (June 18, 1952). The results, 
tabulated in sevon pages of the Circular, are based 
upon measurements made at the Naval Observatory 
on plates secured there or at the Mt. Wilson 
Observatory, and are & continuation of those pub- 
hghod in the Afonthly Weather Review from February 
1, 1927, to December 31, 1947. An explanation is 
given of the meaning of the various symbols used in 
the seven columns, and at the end of each month 
tho mean daily area and the mean relative sunspot 
number are given. 


Colonlal Service : Recent Appolntments 


Tae following appointments in the Colonial Service 
have recently been announced: W. E. M. Logan 
(assistant conservator of foresta, Kenya), regional 
assistant conservator of forests, Tanganyika; P. 8. 
Hammond (agricultural officer, Gold Coast), assistant 
curector of agriculture (cocoa industry), Gold Coast ; 
J. B. D. Robmson (chemist, Department of Science 
and Agticulture, Barbados), scientific officer, ‘ agri- 
cultural chemist, Kenya; J. M. Waterston (senior 
botamset, Nigeria), principal research officer, Agri- 
culture Department, Nigeria ; G. C. Witt (soil survey 
officor, Trinidad), soil chemist, Trinidad; Dr. 8. E. 
Pieroy (senior veterinary research offloer, Kenya), 
chief veterinary research offcer, Kenya; J. F. C. 
Swan. (senior veterinary officer, Northern Rhodesia), 
cluef animal husbandry officer, Northern Rhodesia ; 
S. B. Chambers (statistician, Nigeria), government 
statistician, Nigeria; H. A. Darby, R. E. Osborne 
and I. H. Tomlinson (agricultural officers, Jamaica), 
senior agricultural officers, Jamaica; H. O. Poley 
(assistant government pharmacist, Fiji), government 
pharmacist and medical storekeeper, Fiji; G. E. 
Redshaw (agricultural assistant, Jamaica), agrioul- 
tural officer, Jamaica; R. O. Williams (agricultural 
officer, Kenya), chief roeearch officer, Agricultural 
Department, British Guiana; W. H. Andrews and 
D. A. L. Brown, agricultural officers, Tanganyika ; 
R. E. H. Atkinson, agricultural officer, Uganda ; 
4. M. Cockburn. agricultural officer, Nigeria; J. R. 
Dunsmore and M. J. Smith, agricultural officers, 
Federation of Malaya; J. R. Peberdy, agricultural 
officer, Kenya; J. W. Reed, agricultural officer, 
Nyasaland ; E. A. Riley, plant pathologist, Northern 
Rhodesia ; G. Fry and J. S. Spears. assistant con- 
servators of forests, Kenya: E. Williams, geologist, 
Uganda; Miss H. G. T. Mayoook, pathologist, 
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Federation of Malaya; J. Ruley, seientiflo officer 
(entomologist, W.A.P.I.R.U.), Nigora ; J. Smartt. 
plant breeder/scientifio officer, Northern Rhodesia . 
M. C. Butlor, voterinary officer, Kenya; R. H. 
Johnson, veterinary education offloer, Nigeria; A. 
Beaton, assistant conservator of forosts, Uganda , 
M. J. Berry, asaistant conservator of forests. Fedora- 
tion of Malaya; B. M. Brown, metcorologist, West 
African Meteorological Service, Nigera: J. A. 
Channon, meteorologist, East Africa High Commis- 
sion; P. B. Cornwall, entomologist, West .\frican 
Cocoa Research Institute, Gold Coast; H. F. Lam- 
prey, biologist, Game Department. Tanganyika ; 
W. MoC. Lyall, field geologist, Kenya; P. F. Noal, 
field officer, Geological Survey Departmont, Uganda , 
U. J. Swanson, meteorologist, East Africa Meteor- 
ological Department, East Africa High Cominission ; 
D. O. Upton, statistician, East Africa High Com- 
misaion; J. A. Willby, livestock officer, Tanganyika ; 
A. C. Williamson. assistant conservator of forests, 
British Honduras. 


Announcements 


Pror. P. M. 8. Buackerr, Langworthy professor 
of physics in the University of Manchester, has been 
appointed to the University chair of physics tenablo 
at the Imperial College of Science and Technology, 
London. The title of reader in organic chemistry in 
the University has been conferred on Dr. L. N. Owen 
in respect of the post held by him in tho Imperial 
College. 

Prog. JAMES CHESTER BRADLEY, professor emeritus 
of entomology, Cornell Universrty, one of the United 
States representatives on the International Com- 
mission on Zoological Nomonclature since 1914. has 
been elected president of the Commission, in suc- 
ceasion to the late Dr. James Lee Petors, Musoum of 
Comparative Zoology at Harvard College, Cambridge. 
Mass. 


Sra CHARLES Danwrx has been appointed chairinan 
of the Radioactive Substances Advisory Committee 
in succession to Sir Henry Dele, who has resigned. 
Prof. Q. R. Cameron (University College Toapital 
Aledioal School) and Prof. K. G. Emeléus (Queen's 
University, Belfast) have been appointed to the 
Committee. 


Tue fourth annual conference of tho Society for 
the Study of Fertility will be hold in the University 
of Liverpool during July 7-8, 1953. Further par- 
ticulara can be obtained from the honorary secrotary, 
Dr. G. I. M. Swyer, at University Collego Obstetric 
Hospital, Huntley Stroet, London, W.C.1. 


AT & meeting of former members of the lato 
Roottish Seaweed Research Association, those presont 
determined to form & Society to be known ns ihe 
Seawoed Utilization Bocioty. to sorve as a two-way 
channel of information and opinion with the Institute 
of Seaweed Research. The secrotary of the Society is 
Miss M. D. Walker, 49 Rodney Street, Livorpool 1. 


Tre Oil and Colour Chemists’ Association will hold 
its 1953 conference at Eastbourne during June ? 6. 
The genoral theme will be “Tho Optical Properties of 
Films of Surface Coating Materials", and thero will 
be three technical sessions. eech of throe papers, on 
the mornings of June 3-5. Hotel reservations inust 
be completed before January 1 on the appropriate 
form, obtainablo from the general secretary of the 
Association at Memorial Hall, Farringdon Stroot, 
London, E.C.4. 
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APPLICATION OF RADAR TO METEOROLOGY 
CONFERENCE IN MONTREAL 


HE third Radar Weather Conference was held 

in the Macdonald Physics Laboratory of MoGill 
University, Montreal, during September 15-17. 
About eighty people actively engaged in research 
into the application of radar to meteorological 
problems attended, and some forty papers were read 
and discussed in seven sessions. A very useful feature 
of the Conference, which contributed greatly to the 
value of the discussions that followed each paper, 
was the provision, before the beginning of the 
session, of copies of all the papers scheduled to be 
read. When it is noted that the time-limit for receipt 
of authors’ manuscripts was only throe weeks in 
advance of the meeting, it is clear that Drs. Marshall, 
Gunn and Hitechfeld, of the Stormy Weather 
Research Group, McGill University, who formed the 
conference committee, accomplished & notable feat 
of organization. ] 

The subject of Session 4, under the chairmanship 
of Mrs. P. M. Austin (Massachusetts Instrtute of 
Technology), was ''Preoipitation Mechanisms”. It is 
now more generally recognized that the Bergeron- 
Findeisen theory of rain formation—the rapid growth 
of ice orystals in an atmosphere saturated with 

to water, followed by growth by collision 
with cloud particles—is not adequate to. explain all 
cases of rain formation, and that growth to raindrop 
size, without the sid of an ice crystal, by coalescence 
in the liquid state must also occur. The relative 
importance of each mechanism in a particular 
weather attuation is, however, still a matter of 
speculation. That radar may be of great assistance 
in resolving this problem was shown in papers by 
Wexler (Massachusetts Institute of Teahnology), 
Battan (University of Chicago) and 
(Massachusetts Institute of Technology). From date 
on the level at which radar echoes from thunder- 
storms first appear and their subsequent rate of 
growth, Battan concludes that rain formation in 
convective clouds, even those extending above the 
freezing level, may often occur through a process 
involving only the liquid phase. On the mechanism 
of this process, East (McGill) suggested that, if by 
some method—for example, turbulence or steady 
acceleration of the air— the gravitational feld around 
a cloud droplet is increased, then the rate of growth 
of that droplet by collision with amaller dropleta will 
also increase. Henoe turbulence may play an 
important part in the generation of rain in cumulus 
clouds. 

Turbulence as it affects aircraft rather than cloud 
droplets was the subject of ‘eet Bay by R. F. Jones 
(Meteorological Office, It was shown 
that the structure of the echo from a cumulus 
or cumulo-nimbus cloud, as seen on the radar 
display tubes, particularly in the vertical cross- 
section, ia & useful guide to the seventy of the 
turbulence likely to be encountered by an aircraft 
traversing the cloud and also indicates the placea 
in the cloud where the turbulence is likely to be the 
most severe. 

Marshall, Langleben and Rigby (McQ@ill), from 
an examination of the characteristic ‘mare’s tail’ 
radar echo-pattern (seen in the vertical oroes- 
section) associated with falling snow, suggested 
that mow 19 generated continuously in compact 


generating elements rather than uniformly over a 
wide area. 

Session B, under the chairmanship of Prof. H. 
Byers (University of Chicago), was devoted to “Cloud 
Observations and Cloud Radar Problems". Whereas 
radars operating on wave-lengths of 10 om. and 
3 om.—the only wave-lengths commonly used for 
weather purposes up to this time—detect only those 
perte of clouds contaming rain or drizzle drops or 
snowflakes and not the whole clouds, Plank, Atlas 
and Paulsen (U.S. Air Force Cambridgo Research. 
Centre), using & vertically-looking radar of wave- 
length 1-25 om., reported that about 47 per cent of 
all clouds can be detected. Swingle (Signal Corps 
Engimeerng Laboratories), with & vertically-lookmg 
0-86-cm. radar. has obtained better resulta than on 
1:25-cm. wave-length on cumulus, cirro-stratus and 
cirrus clouds, and about the same results on other 
clouds. The results obtained are in accordance with 
the Rayleigh scattering theory, so that even these 
radars of shorter wave-lengths see only the parts of 
clouds containing the larger elements. Nevertheless, 
the ability to detect smaller dropleta or ice orystals 
than with wave-lengths of 10 and 3 em. will add 
further io the knowledge already gained of pre- 
erpitetion processes. 

Seesion C was held in the Council Chamber of the 
International Aviation Building, with Mr. A. C. 
Bemis (Massachusetts Institute of Technology) as 
chairman. The purpose of this session was to bring 
together the radar meteorologists and those inter- 
ested in the possibilities of using airborne radar to 
increase passenger safety and comfort. Carnes 
(Aeronautical Radio, Inc.) put the airline point of 
view, and pointed out that economical operation 
demands that the size and weight of electronic 
equipment carried must be kept amall. He said that 
3-am. airborne radar suffers too much from attenuation 
in heavy rain, and. a wave-length of 6 em. is being 
recommended, Tolefson (National Advisory Committee 
for Aeronautics) showed that the use of radar will 
enable the pilot of an aircraft significantly to reduce 
the number of large guste it encounters with increased 
passenger comfort, a finding which is supported by 
the work done in Britain. It is unlikely, however, 
that radar could assist m reducing the number of 
small guste encountered, a factor of importance to 
structure fatigue. 

“Rain Measuraments’’ was the subject of Session D, 
over which Mr. D. Atlas (U.8. Air Force Cambridge 
Research Centre) preeided. 10-om. or 3-am. radar has 
the useful property of indicating over a surrounding 
area almost instantancously—in the time taken to 
sweep the radar beam over the area—the placos 
where precipitation is occurring, and, from the 
intensity of the received radar signal, an indication 
of the rainfall intensity can be obtained. In areas 
where very heavy rainfall over the catchment area 
of & river leads to dangerous flooding farther down, 
the warning which radar can give may be of great 
value in saving lives and property. Research slong 
these lines was reported by Stout and Neill (Illinois 
State Water Survey), who claimed that rainfall-rates 
computed from the received signal intensities of a 
3-cm. radar were as accurate as those obtained from 
a Tain-gauge network of 1 gauge per 200 square miles. 
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Brmilar results using 10-cm. radar, with a pulse 
integrator device which gives automatically the 
average signal intensity over an area, were reported 
by Austin and Richardson (Massachusetts Institute 
of Technology). 

Mr. G. E. Stout (Illinois State Water Survey) 
resided over Session E, which was devoted to 
"Instruments". As well as the radars of short wave- 
length already referred to, which it is hoped to use 
as indicators of cloud base and top, instrumenta were 
described which are designed to measure rein-drop 
aizes and distributions from aircraft and on the 
ground. A knowledge of liquid water content and 
drop-size distribution is of importance in assessing 
quantitatively the radar signal received from a 
volume of cloud. 

Dr. R. A. Smith (Telecommunioations Research 
Establishment, Malvern) was chairman of Session F, 
when ‘Scattering in the Atmosphere" was discussed. 
Gunn and East (McGill) and Labrum ee 
Laboratory, Sydney), working independently, have 
put on & quantitative baais the theory of back- 
scattering of radio energy from ice spheres coated 
thmly with water and from water spheroids. They 
have proved (what up to now has been assumed) 
that a small ice sphere with a thin water coating, 88, 
for example, in the first stage of melting, will scatter 
nearly as well as a water sphere of the same volume 
and may absorb better. A water-coated ice spheroid 
may scatter and absorb very much more strongly 
than the spherical water drop into which it melts, 
giving an explanation of the well-known ‘bright band’ 
effect of enhanced echo at the freering-level in 
conditions of continuous rain. 

Gerhardt (University of Texas) said that his 
refractometer measurements indicated that in sub- 
sidence and frontal inversions the refractive index 
gradient over short distances may be several orders 
of magnitude greater than the normal, and that 
isolated patches exist with variations of refractive 
index adequate to explain ‘angel’ echoes (radar echoes 
received from a clear aky). Gordon (Cornell Univer- 
sity) explained how scattering from turbulent patches 
in the atmosphere may increase the fleld strength 
beyond the horizon above the theoretical value at 
frequencies greater than 30 Mc./s., as has often been 
observed. There was some di ion on ‘angel’ 
echoes, which were reported by W. B. Gould (Signal 
Corps Engineering Laboratory) to have been obeerved 
in great numbers using a vertically-looking radar of 
wave-length 1:25 am. These echoes are also observed 
in Britain using wave-lengths of 3 am. and 10 cm. 
and are almost certainly associated with inhomo- 
geneitiea in the atmosphere of the kind described by 
Gerhardt. 

The final gession, under the i ip of Dr. 
Gould, discussed ‘Fluctuating Signals”, the object 
of this topic being to deduce some of the properties 
of the poattering particles by measurement of the 
fluctuations from pulse to pulse of & redar signal. In 
particular, it is hoped that the measurements may 
yield information on the turbulence within a cloud— 
for example, the size and duration of turbulent eddies. 
The subject is clearly complicated by the large dis- 
tribution of drop sizes within a precipitating cloud 
and also by the inherent variabilities in the per- 
formance of radar seta. 

Before finally dispersing, the Oonference decided 
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to b an invitation to hold its fourth meeting 
during November 1953 in the University of Texas. 
R. F. Jones 
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INTERNATIONAL SCIENTIFIC 
FILM ASSOCIATION. 


SIXTH ANNUAL CONGRESS 


P growing strength of the international 
goientiflo film movement was well in evidence at 
the annual congress of the International Scientific 
Fihn Association, held m the Maison de la Chimie, 
Paris, during September 23-October 1. During the 
congre, the acceptance of three countries as new 
members was announced— Cuba, East Germany and 
West Germany—and the reports from all countries 
showed steady progress and development in the use 
of the film for scientiflo education, for research ancl 
for popularizing science. 

Seventy-two delegates and observers, representing 
twenty-one countries, the United Nations Educational, 
Scientific and Culturel ization, the Fedcration 
Internationale des Archives du Film and tho Fodora- 
tion Internationale des Ciné-Clubs, attended the 
congress. During the meeting, a hundred and seven- 
teen films were shown to public and specialized 
audiences and, of these, the largest number from any 
one country was from Great Britain, no fewer than 
twenty-seven British films being shown ; among them 
may be particularly mentioned “Atoms at Work", 
the Crown Film Unit’s ten-minute documentary on 
Harwell, which attracted wide interest and resulted 
in a unanimous resolution by the congress urging 
other countries to give it the widest showing and to 
make similar films depicting their own development 
of atomic energy for peaceful ends. 

Other films shown included & West German film 
illustrating, by means of infra-red photography, the 
remarkable fact that mice will fight savagely in tho 
dark but never in the light; & French film showing 
the flm work by the late Bernard Lyot on astronomy ; 
& quite outstandingly beautiful Hungarian colour film 
of bird and insect life on the great lakes; an Ice- 
landic film made by Mr. Tutte Lemco on the eruption 
of Mount Hecla, the dramatic sbots of which provoked 
several bursta of applause; and an 
equally striking Italian colour film of the courtship 
of the praying mantis. 

The Research Section of the Association held several 
sessions, at one of which there was & demonstration 
of magnetic strip recording by M. André Dudior, 
which was of particular interest to the British mem- 
bers present in view of its introduction at the present 
time into Britain. There were also two demonmtra- 
tions of stereoscopic techniques. The first, by Dr. 
François Savoye (Paris), dispenses with ‘Polaroid’ 
glasses and relies on & synchronized rotating ‘grill’ 
in front of the screen to alternate the right- and left- 
eye images. It was effootive, but suffered from the 
fact that the viewer's head has to be held very still 
in order to avoid & shifting of the images—a draw- 
back that may ibly be due to the fact that 
both screen and grill were rather small. The 
other ic system was demonstrated by H. 
Dewhurst, of the Telecommuniocations Research 
Establishment, Malvern, using ‘Polaroid’ glassen 
and & beam-splitting equipment which is within the 
scope even of the amateur film-maker. The demon- 
stration was mainly with an amateur colour film, and 
the results were excellent, although again handicapped 
perhaps by & small screen. 

Among matters discussed by the general assembly 
of the congress was & proposal to establish a Section 
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of the Association to deal with veterinary science, & 
suggestion which was made by the Netherlands 
delegation and accepted by the aaembly. It was 
also decided to consider the possibility of holding at 
the 1958 oongreas a special session on high-speed 
cinematography. 

The officers of the Association elected unanimoual, 
for 1952-58 were as follows: President, John Mad. 
dison (Great Britain); V4oe-Presidenis, Jan Korngold 
(Poland) and Prof. Mario Ponzo (Italy); Honorary 
Treasurer, J. W. Varoasicau (Holland) ; and Honorary 
Seoretary, Jean Painlevé (France). In addition, Luc 
Haesearts (Belgium) was re-elected as curator of the 
International Film Reference ta dues R. V. 


Talioe (Urdguiy) waa ped Pa for Latin 
America; Dr. G. Wolf (West Germany) waa elected 
chairman of the Research Section, and f. Dekking 
(Holland) chairman of the Medioal Section. 

Great Britain was represented at the congrems by 
a strong delegation led by Dr. Malootm Donaldson, 
which also included Prof. H. Dryerre, representi 
the Scottish Scientific Film Association. At the en 
of the final session of the Assembly, it was unanim- 
ously agreed to the invitation of the British 
delegation to hold seventh congress in London 
during September 1953. J. BrwwAnT OOOK 


INSULATION OF ELECTRICAL 
: EQUIPMENT 
VAGATION ‘school’ on the insulation of eleo- 


Authority, reeearch associations, technical colleges 
and the universities. The purpose of the course was 


to consider the factors which are limiting insulation . 


design in the main classes of electrical equipment, 
and the general principles which should govern the 
Septet sonia quA Oh EMT proteus 
is fleld. 


Au opeoing adim masgio D ee 
chairman of convocation of the University of London, 
in which he commented on the value of postgraduate 
schools in itating and extending the interchange 
of knowledge and ideas between specialists of long 
experience and the more junior members of industry 
and in reducing the time-lag in the use of new 
information. He then drew on his long experience of 
cable manufacture in an interesting historical review 
of early developments in insulating materials and of 
the difficulties which were encountered ánd overcome 
when little was known of the principles underlying 
their behaviour. 

In the first lecture Prof. Willis Jackson, of the 
Imperial College of Science and Teahnology, London, 
discussed the problems facing the insulation engineer, 

the historical development of the widely 
used materials based on natural and of the 
more recent synthetic materials, and outlined the 

which has been made towards explaining 
the electrical, physical and mechanical properties of 
ices chatons in terms of their chemioel oom- 
ates i DANA FISH Hoe was followed by 

. L. Hartahorn, of the Electricity Division, National 
Physical Laboratory, Teddington, who spoke on the 
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phenomena of permittivity and dielectric loss, with 
particular reference to the effects on them of tem- 
pereture, humidity and oxidation. 

The third lecture, by Dr. 8. Whitehead, director 
of the Electrical Research Association, dealt in & 
corhprehensive manner with existing knowledge of 
the mechaniams of intrinsic and thermal dielectric 
breakdown, and of breakdown due to external or 
the effect on the electric strength of electrochemical 
deterioration in service, and the scope for improve- 
ment in materials, design and ing. Another 
member of the Electrical Research Association, Mr. 
O. G. Garton, then on the structural basis of 
electrical and mechanical properties, and gave a very 
illuminating treatment of rate processes in relation 
to the dependence of these properties on temperature 
and frequency. a 

In the fifth lecture Mr. R. Snadow, of the British 


communication n Ea in particular, is subjected. 
After reviewing in design which the use 
of new synthetic ma 


further improvement is required. 
of British Insulated Callender's 
with the development of high-voltage cables and 
remarked that, in consequence of improvements 
which have occurred in the ities of paper and oil 
and in the methods of cable fabrication, the oil-paper 
dielectric introduced by Ferranti some 

remains the only form of dielectric suitable for use 
ing voltages. He outlined the 
and the methods being adopted 


near future by the use of the new ceramica based on 
barium titanate, was then discussed by Dr. R. 8. 
Vincent, of British Dielectrics Research, Ltd. 

Mr. E. Jones, of the English Eleotrio Co., Ltd., 
ensive review of the insulation 


need for, nor 
operating temperatures. The subject of transformers 
was dealt with by Mr. D. MaDonald, of the British 
Thomson-Houston Co., Ltd. After discussmg the 
electrical, mechanical and thermal i ta of 
transformer insulation design and tho roblams 
involved in satisfying them, he illustrated trends 
of high-voltage transformer design by consideration 
of the shielded cylindrical layer-type winding. He 
brought out the imoreasing similarities with cable 
construction and the movement towards the ex- 
clusive use at the highest voltages of the oil - paper 
dielectric. Mr. P. G. Ashley, of the Metropoliten- 
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Vickers Electrical Co., Ltd., then discussed the 
insulation of switchgear. He surveyed the main uses 
of insulation, for supporta, fillers and coverings, and 
the suitability of available materials for these pur- 
poses and, after emphasising the need for fuller 
information oo ing the long-term stability of 
materials and the difficulties of obtaining it, oon- 
chided by remarking that technically, if not econ- 
omically, 500-kV. switchgear is & feasible proposition. 

The final lecture, by Dr. J. B. Forrest, of the 
Research Laboratories of the British Electricity 
Authority, was concerned with the ing of insula- 
tion in the laboratory, factory and fleld. classified 
the tests in use according to their function and 
advised on the interpretation of test resulta; he 
emphasized the need for constant review of the 
methods of test directed towards the formulation of 
a scheme of testing which would reflect the service 
conditions to be met as faithfully as possible He 
remarked that such an approach would assist in 
improving the present i te correlation between. 
laboratory, factory and fleld tests. 

The specialized discussions which followed the 
individual lectures were supplemented by & general 
discussion during the final session, when attention 
waa devoted to questions such as the availability of 
new materials; the inadequacies of the present 
classification; the much more satisfactory under- 
standing of the electrical mechanisms of dielectric 
behaviour with those governing the 
physical and mechanical properties, and finally, the 
desirability of moreased and more fundamental 
attention to materials in courses leading to degrees 
and national certificates in electrical engineering. 
Visits were made during the course to the laboratories 
of the Electrical Research Association and the British 
Insulated Callender's Cables, Ltd. 
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BRITISH SCIENTIFIC INSTRUMENT 
RESEARCH ASSOCIATION 


OPEN DAYS 


wz whatever feelings one regards the advancing 
front of soience, it is obvious that the operation 
of new processes and new techniques, which give foroe 
to ideas and actions based on them, is maintained 
and nourished by the development of scientific instru- 
ments. These are tools of industry as well as of 
research. Thus the practice of the art and craft of 
instrument- ing is a key industry, and it is significo- 
ant that the British Scientific Instrument Research 
Association was the first of the industrial research 
associations, being founded in 1918. The laboratories 
of the Association are situated near Chislehurst in 
park-lke surroundings, and when members and friends 
were entertained there on the recent open days (Nov- 
ember 5 and 6) the weather was mild and clement 
enough to reinforce the pleasure of the occasion. 
For thirty years the work of the Association was 
carried on in & house in Russell Square, London, and 
was mainly concerned with the manufacturers of 
optical instruments. This is not the place to report 
on the vicissitudes and diffloulties of the early years, 
but in the outcome there has been considerable 
development. During and since the nd World 


War the membership has greatly expanded, as has 


NATURE 


1007 


the scope of the experimental work undertaken, and 
the facilities provided at Chislehurst are compre- 
hensive and impressive. No great powers of oBserva- 
tion are required by the visitor to confirm that the 
Association is an integral part of the solentiflc 
instrument-making industry. 

Research associations, though having essential 
similarities, differ markedly from one another in 4 
variety of ways which reflect the character, scope and 
state of scientific development of the industries which 
they serve. Some of them are able to concentrate on 
the behaviour and manipulation of narrow groupe of 
raw materials or types of prooesmes on which their 
industries depend. In this sense the field may be 
relatively narrow, or at least the boundaries may be 
reasonably well defined. The British Scientific 
Instrument Research Association must have & broader 
outlook, for it serves an ind which itself serves 
& great variety of other industries, and to these must 
be added the Armed Services, universities and 
scientific establishmenta of all kinds. In general, of 
course, testing and instrumentation are subjects on 
which a oonsiderable contribution is made to 
individual industries by their respective research 
organizations, but there remains an extensive region 
for activity by the Association. 

The original and continuing emphasis on optical 
work was illustrated during the open days by 
demonstrations of lena grmding and, judging from 
the interest displayed by visitors, many people were 
impressed by the speed and accuracy with which thia 
oan be accomplished to precise specifications by 
precision engineering set-ups. The Association has & 
small glass-making shop (a palette of colour glasses 
for artificial eye-making was displayed) and has mado 
considerable contributions to the techniques of 
chemical analysis of optical glasses, as well as to the 
examination of such glasses by interferometry, 
polarimetry and microscopy, including the effecta of 
ageing and attack by humid atmospheres, eto. 

The utilization of modern synthetio resins in 
optical cements has evidently been developed with 
much satisfaction, and there were striking demon- 
strations of the preparation of polarizing films from 
suitable synthetics by molecular orientation, and of 
metallic mirrors, anti-reflexion films, interference 
filters for visible light, heat filters, eto., dependent on 
high-vacuum evaporation techniques. 

The development of infra-red transparent materials 
has made & striking advance through the utilization 
of the fact (known for some time) that mixed crystals 
of thallium bromide and iodide are transparent to 
radiations in the region 0-5—40 u. The process was 
demonstrated of growing single crystals in vertical 
cylindrical crucibles by a progressive freezing of the 
melt from bottom to top. The material, known as 
ro can be ground and polished and is chemically 

le. 

Graticule production may be described as one of 
the Association’s ‘specialities’. The methods adopted 
are mainly photographic in character and were well 
illustrated, together with the preperation of resolution 
test-slides for projection lenses. 

Relatively recently, with the increasing use of 
electronic devices, the Association has built up a 
department well equipped to deal with a variety of 
electrical problems, exemplified by work on thermionic 
valves and valve amplifiers, electrometer valves, 
resistors of low temperature coefficient, magnetio 
amplifiers, the effecta of dust on electrical contacta, 
eto. By contrast with the apparent complexities of 
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electronio work, there was also displayed in another 
room the success so far achieved in attempting to 
answef the simply stated question: How oan one 
ensure free movement of meroury drops in sealed 
glass tubes such as are used in rocker contacts on 
electrical relays, eto., so as to avoid faulty make- 
and-break ? 

Studies on the gas permeability of thermocouple 
sheaths, performance specifloations for electric ovens, 
fluid flow of liquids and gases, and the use of pneu- 
matic (air-jet) gauges for observations on the 
curvature and thickness of lenses, provided further 
evidence of the wide scope of the Association’s 
activities. 

There were many indications of the flexibility of 
the broad divisional organization of the laboratories, 
supported by excellent drawing-office and workshop 
facilities. One learned that all divisions contribute 
to the information and liaison services, partly by 
providing background for the Information Depart- 
ment in dealing with technical inquiries, and partly 
by visita to member firms to study works procedures, 
to discuss immediate practical problems, and to 
seok advice about investigations being carried out 
by the Association. It is noteworthy that heads of 
divisions and senior staff generally are axpected to 
spend some 20 per cent of their time in such visiting. 

It would seam that those member firms which enter 
into active membership of the British Scientific 
Instrument Research Aseociation in all ite &speote 
may benefit exceedingly. 


ALLEGHENY OBSERVATORY, 
UNIVERSITY OF PITTSBURG 


SHORT account of the origin and development 

of the Alleghany Observatory of the University 
of Pittsburg (pp. 12; from the University) has been 
compiled by Theodora M. Lauterbach, which makes 
very interesting reading. The appearance of Donati’s 
Comet in 1859 aroused a new interest in astronomy, 
and group of Pittsburg business men soon organized 
the ‘Allegheny Telescope Association’ and made plans 
for the purchase of & large telescope. This 13-in. 
refractor was made by Fitz, of New York, and was 
installed in the new building complete with dome, on 
a hill in the old city of Allegheny which later became 
part of Pittsburg. In 1867 the Association presented 
the telescope and building to the Western University 
of Pennsylvania—now the University of Pitteburg— 
and in the same year Samuel Pierpont Langley went 
to Pittsburg as professor of astronomy and director 
of Allegheny Observatory. Under him, and through 
financial assistance from William Thaw, a Pittsburg 
industrial leader, the equipment in the Observatory 
was tly improved. 

J A. Brashear, & former mill-worker, who had 
shown & wonderful aptitude for making lenses, and 
who was encouraged in this work by Langley, played a 
prominent part in the development of the Observa- 
tory. When James E. Keeler, who succeeded Langley 
in 1891, resigned in 1898 to take up the directorship of 
Lick Observatory, Brashear became temporary acting 
director until the following year, when F'. L. O. Wads- 
worth took charge. During the latter’s period as 
director, most of his time was devoted to supervising 
the construction of the buildings and instruments for 
the new Observatory, and with Brashear’s assistance 
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their efforts were rewarded by the laying of the 
foundation stone in October 1900. In 1912 the new 
Allegheny Observatory was dedicated and presented 
to tho University of Pitteburg, and Dr. Frank 
Schlesinger was appointed director. 

The account describes the excellent work of 
Schlesinger and the succeeding direotors— Curtis, 
Jordan and others—and, as the author says at the 
end of this interesting brochure, '"The Observatory’s 
location servea well for uninterrupted research, and 
it is through research that Allegheny Observatory 
has helped to make the University of Pittsburg 
known throughout the world". The publication 
contains thirteen photographs of directors, instru- 
ments, and portions of the Observatory buildings. 
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NUFFIELD FOUNDATION 
ANNUAL REPORT 


HE seventh report of the Nuffield Foundation 

covers the year ending March 31, 1952*, and is 
the third in the current period of the present pro- 
gramme, during which allocations totalling £020,311 
have been made for fundamental research in the 
United Kingdom ; of this, £189,201 is for biological 
and £189,050 for sociological studies, and £110,000 is 
reserved for research overseas in the Commonwealth, 
of which £40,190 has been allocated in Australia, 
£12,712 in New Zealand and £18,500 in South Africa. 
The cost of existing schemes to the, end of the quin- 
quennium is estimated at the £498,892 already set 
aside, while £112,921 has been devoted during the 
current quinquennium to the continuance and 
extension of projects in medicine, science and the care 
of old people in the first From 
the Olver Bird Fund, £114,000 has been used or 
reserved for research in rheumatism. 

By thus ing in advance from current inoome 
£1,504,849 of £1,596,042 allocated in grants for the 
quinquennium, the Foundation seeks to assure iteelf 
of future freedom in the event of any fluctuations 
either in income or objectives and opportunities. 
For the advancement of research in the United 
Kingdom the Foundation has been concerned chiefly 
to stimulate studies in biology and sociology and, 
outside these two fields, any other research of real 
importance or promise which lacks the funds required 
for ita full development. For financing projectes of 
this latter type, tho Foundation has set aside & sum 
which ia termed the ‘free fund’, the use of which 18 
essentially unplanned, and from this fund grants 
totalling £241,000 have been allocated during the 
past year. The greater part of this is to meet the 
Foundation’s commitment to share with the Depart- 
ment of Scientific and Industrial Research the cost 
of the stearable radio teleacope at the Jodrell Bank 
Experimental Station of the University of Man- 
chester. This grant will avert the postponement of 
the project because sufficient publio funds could not 
be made available. Granta from the same fund have 
been made to the University of Cambridge towards 
the cost of sinking and lining a borehole at or near 
the geophysical laboratories for experiments and 
measurements deep into the earth’s crust, and towards 
the construction, during the next five years, of & 
new and improved high-speed electronic calculating 


* Nume Foundation. Report for the Your ending 31 Maroh 1967. 
Pp. 162. (London: Nuffield Foundation, 1952.) 
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machine. A three-year grant has also been made to 
Prof. J. Rotblat, of the Physics De t, St. 
Bartholomew's Hospital Medical College, to enable 
him to retain two technicians specially trained in the 
photographic emulsion technique he uses in his study 
of nuclear energy states, and & grant of £14,000 has 
been made to the Royal Anthropological Institute 
for the establishment for five years of the Nuffleld 
blood-group research and reference oentre, which 
came into operation on January 1, 1952. 

Grants totalling £95,492 promised during the year 
for biological studies include those to the Univer- 
sity of Cambridge for theoretical investigations at 
the Chemical Laboratory on molecular structure with 
the view of their application to biological problems 
and the study of animal behaviour, particularly 
studies of imprinting, habituation, insight and homing 
orientation at the Madingley ornithological fleld 
station; to the University of Leeds for studies on 
the molecular structure of collagen and infra-red 
techniques in the D of Biomolecular 
Structure; and to the Lister Institute of Preventive 
Medicine to enable investigations on the isolation 
and cheracterization of antigens to be resumed and 
for the continuance of the work on co-enxyme A and 
Telated substances. Grants have been made to the 
University of London to increase the biological 
balance of the team working in the Wheatstone 
Physical Laboratory at King’s College, under Prof. 
J. T. Randall, on the structure and function of 
nucleic acids in cells and the structure and fibro- 
genesis of the collagen of connective tissues ; for the 
work on the embryonic brain at the Department of 
Anatomy and Embryology, at University College ; 
and for the work on proliferation and morphology in 
the adult in the same Department, in sasociation 
with the Department of Physiology; while granta 
have alao been made to the Department of Clinical 
Pathology of University College Hospital Medical 
School for work on the red cells of human blood and 
to the Department of Morbid Anatomy for work on 
the responses to injury, and subsequent repair and 
regeneration, in liver and other tissuea; the Obstetric 
Unit of the same School has received a grant for 
assisting the application of the sensitive electronic 
recording apparatus required for the further develop- 
ment of the work on the normal pattern of uterine 
contractions in child-birth and the effects of drugs 
on the contractions. 

A grant of up to £4,000 has been made to the 
University of Manchester to enable Dr. H. C. B. Slack 
to investigate the metaboliam of the extracellular 
substances of the body at the Rheumatiam Research 
Centre. The University of Oxford has accepted 

ts for the continuance of work at the Physical 
emistry Laboratory on the mechaniam by which 
resistance to various drugs and antibodies of a 
beoterial population is increased; for a graduate 
assistant to Dr. W. Holmes, of the Department of 
Zoology and Comparative Anatomy, to extend, along 
histological, histochemical and biochemical lines, his 
work on the adrenal cortex in lungfish; and for 
building in the same Department a research unit 
in animal viour. A grant has also been made to 
enable the Strangeways Research Laboratory, Cam- 
bridge, to provide & worker trained in tissue culture 
and histology to collaborate with the Sir William 
Dunn Department of Biochemistry, University of 
Cambridge, in work on the effect of insulin and other 
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The Foundation’s granta for sociological studies 
are aimed primarily at aiding non-economic subjects, 
but two recent grants have been made for ‘applied 
economic research : one of £6,500 to the Department 
of Applied Economics, University of Cambridge, i8 to 
collect and construct the social accounts of Cam- 
bridgeahire ; the other, of £11,500, is to the Institute 
of Statistics, University of Oxford, for a national 
sample-survey of personal savings, to be carried out 
in two succeeding years. Both these projecta have 
strong social implications and will make use of 
sample-interview techniques, thus contributing to the 
further development of this essential tool of social 
research. Grants totalling £3,200 have been made to 
the Department of Social Anthropology, University 
of Edinburgh, to finance work under Dr. Konneth 
Little on the organization of Colonial students in 
London, their educational activities, eto., the social 
organization of coloured people in Manchester, and, 
in West Africa, on the complex social and economic 
factors which give rise to emigration and direct it to 
Britain. A grant has been made of £3,500 for the 
creation, for flve years, of a research fellowship at 
Bedford College, University of London, to be held by 
Mrs. Barbara Wootton to review the whole fleld of 
social research. A grant of £4,000 has gone to the 
Department of Town Planning, University Colloge. 
London, for & two-year study of the contribution of 
the social sciences to the principles and techniques of 
town and country planning and & survey of the 

~ processes of planning. 

From the Oliver Bird Fund & further grant of 
£4,000 will enable the team under Prof. M. Stacey, in 
the Department of Chemistry, University of Birming- 
ham, to oontinue for two or three years its studies 
of the organic chemical structure and enzymatio 
behaviour of the timsue components and joint fluida. 
The grant of £1,100 for the examination of the 
steroids of ox-bile, the original source of cortisone, 
under Prof. F. 8. Spring at the School of Chemistry, 
Royal Technical College, Glaagow, has been renewod 
for & further two years. Renewed grants totalling 
£7,041, for the two years ending 1954, have been 
made to the Rheumatic Unit, Northern General 
Hospital, Edinburgh, for continued clinical work with 
cortisone, studies of cortisone as an adjuvant to the 
treatment of anemia in rheumatoid arthritis and 
other fundamental work. Renewed grants havo also 
been made to the Orthopedic and Accident Depart- 
ment, London Hospital, to enable Mr. A. Law to 
continue his studies of surgical treatment in rheum- 
atio disease of the hip, spine and knee, to the 
Postgraduate Medical ool, University of London, 
for the retrospective follow-up of patients, and to 
the South-west and Oxford Regional Research Unit, 
Bath, for completing therapeutic tnals of X-ray 
therapy in osteoarthritis, rheumatoid arthritis, and 
spondylitis, and of intra-articular injoctiona in 

New grants for research overseas within tho 
Commonwealth include those to the Waite Agricul- 
tural Research Institute, University of Adelaide, 
to enable Dr. H. L. Penman, of Rothamsted 
Experimental Station, to visit Australia in con- 
nexion with work on evaporation; for Dr. D. F. 
Thomson, of the Department of Anthropology, 
University of Melbourne, to visit social anthropo- 
logists in the United Kingdom and later to revisit 
Arnhem Land; to the Department of Chemistry. 
University of Western ig, for equipment and 
infra-red spectroscopicel research on Australian 
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natural products; to the University of Otago, for 
studies in the Department of Botany of morphology 
and chromosome numbers in Ranunculus and trans- 
plantation experimente and population analyses, at 
the Portobello Marine Biological Station, of the 
physiological mechanisms of animal behaviour and 
the interpretation of their structure in these terms, 
and, in the Department of Zoology, of the processes 
of bird-life. Grants have also been made to the 
University of Pretona for work at the Plant Physio- 
logical Research Institute on nitrogen assimilation 
and metabolism in leguminous planta; to the 
Research Department of Ichthyology, Rhodes 
University, for research on freshwater fishes of 
southern Africa ; to the Transvaal Museum, Pretoria, 
for completing the excavations at Swartkrans ; 
and to the Bernard Price Institute of Geophysical 
Research, University of the Witwatersrand, for the 
establishment of & Nuffield Geochemical Unit. 

For the second year's selection, applications for 
biological scholarships and bursaries have been 
stronger in number and quality, and out of thirty 
eligible applicants, two were awarded scholarships 
and one a bursary ; two sociological goholarshrps and 
one bursary were also awarded to the twenty-two 
applicants under that scheme. The Foundation 
has reviewed the scheme of travelling scholarships 
for farmers of the United Kingdom, and reports from 
the National Farmers’ Union suggest that the objects 
of the scheme are being achieved : ten awards, among 
sixty-four applicanta, were made in 1861. Two 
travelling fellowships for Home Civil Servants, one 
in the administrative and one in the professional 
grade, were made in the year. Only six applications 
were made for dental fellowships, and three awards 
were made. Three medical fellowships were awarded 
among sixteen &pplioanta. 

Among new grants for miscellaneous projects may 
be mentioned one of £8,000 for the compilation of an 
archive of the Smuts papers and £15,000 towards 
the inter-congrems meetings of the Association of 
Universities of the British Commonwealth ; £650 to 
the British Committee for Flame Radiation Research 
to enable a British physicist to work at the Stookholm 
Technical College's water-cooled plant with beat- 
absorbing walls; to the British Sociological Associ- 
tion for ita first three years, and to Dr. H. Lehmann, 
of the Department of Pathology, St. Bartholomew’s 
Hospital, for investigations of the blood of south 
Indian aboriginal tribes, which seem to show that the 
sickle-cell trait connects the Veddians with Africa 
although their Rhesus blood-groups point to connexion 
with Australia. A grant of £1,580 to the University 
of Reading will enable Mies M. D. Vernon, of the 
Department of Psychology, to direct & three-year 
study of visual methods in teaching. New grants in 
continuation of past eg include a final grant 
of £4,500 to the Joint Committee of the Royal College 
of Obstetricians and Gynsecologiste, the Population 
Investigation Committee and the Institute of Child 
Health, for completing and publishing a report on 
the study of growth, health and environment of a 
sample of children from birth to the first year of 
school life; of £18,000 to the Univerarty of Cam- 
bridge for the work at the Psychological Laboratory 
on the problems of ageing, and of £600 for three years 
to Mr. F. Le Gros Clark for investigations on tho 
social influences that determine retirement, and 
the employment of ageing persons, and on the 
capacity of industry,to absorb the labour of ageing 
~ persons. 
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SEISMIC REFRACTION 
EXPERIMENTS IN THE PACIFIC 


By D& T. F. GASKELL and J. C. SWALLOW 
H.M.S. Challenger 
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HIS communication summarizes the resulta of 

seismic refraction experiments carried out in 
AM.S8. in the Paoiflo during the period 
October 1950-April 1952. Sixteen stations have been 
occupied in this area; their positions, and those of 
the Atlantic stations already deecribed!, are shown 
on the accompanying chart. The observed structures 
fit into flve groups, described below. 

(1) Deep ocean types. Four stations showed a sea 
bed consisting of & comparatively thin layer of 
sediment overlying material with & high velocity for 
compressional sound waves (20,500 ft./sec.). The 
velocity of sound in the sediment layer was not 
observed at these stations, but from other measure- 
menta is taken to be between 6,000 and 8,000 ft./sec. 
(Table A). 

Reverse shots at stations 8, 10 and 11 showed that 
there was no appreciable slope under the hydrophones. 
There was no reverse shot at station 17, but the 
resulta from successive shots suggest that there may 
be a small slope, which would give a true velocity of 
21,000 ft./Beo., and a few hundred feet increaso in 
sediment thickness. 

(2) Deep ocean near islands. Two stations, one 
near the Hawaiian islands, the other twenty miles 
from Funafuti, showed & thin layer of sediment, 
followed by several thousand feet of material with a 
sound-velocity of 11,000-15,000 ft./sec. overlying the 
high-velocity layer (Tablo B). 

At station 9, & reverse shot confirmed the 13,500 
ft./aec. velocity, but at neither station were reverso 
pointa obtamed from the high-velocity layer. 

Allowmg for the remaining possibility of a dip in 
this layer, the observed velocities are not incom- 
patible with the previous value of 20,500 ft./sec. 
Adopting this velocity would change the thickness of 
ee material by only a few hundred feet. 

(3) Western Pactjio. Two stations in deep water. 
south-west of Formosa, showed a lower sound-velocity 
for the main layer, with about 9,000 ft. of sediment 
cover (Table C). 

The depth of the sea bed was variable; but several 
reverse shots were made and corrections applied for 
dip under the hydrophones. 

(4) ‘Oontinenial types. The resulta at stations 6 
and 7, off the North American coast, were not checked 
by reverse shots, and were obtained over an irregular 
sea bed. However, two distmot layers are indicated 
at each station, and the velocity of sound in the 
deeper layer is substantially lesa than the 20,500 
ft./aeo. of the deep Pacific stations. Stations 14 and 
15 show & velocity of about 17,000 ft./sec., confirmed 
by reverse shots (Table D). 

At station 15, an increase of velocity with depth 
in the sediment layer was observed, from about 
5,000 ft./se0. to 8,300 ft./aec., the latter layer probably 
being consolidated sediment. 

(5) Near deep trenches. Stations 13 and 18 were in 
the deep trench south-west of Guam, at lli N., 
142} E. Some indication of & layer with very high 
velocity (27,000 ft./sec.) was obtamed, but the results 
were rendered uncertain by drift of the hydrophones 
over & very irregular sea bed, and by the weakness 
of the ground waves obtained in theee great depths 
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Table 4 Table C 
Velocity in Sediment 
Station Position Depth main thickness Sediment 
(fm.) (ft. foc.) (f&.) Station Position Depth EY thickness 
8 85 N., 148 W. 2,890-2,940 20,000 + 400 —— 700-1,000 (fm.) (ft-/sec (fh) 
10 268.1 W. 2,560-2,610 20,300 + 250 1,100-1,500 20 21N,157 B. 2,850-8,000 10,100 + 1,400 1,500—2,100 
11 434 8 153 H.  2,770— 20,800 + $30 2,400-3,400 21 N., 1244 H.  3,080-8,170 18,800 + 500  2,000—2,800 
17 4N., 14680 2,800-2,410 20,100 + 400 2,100-2,900 
Table B 
Velocity in upper Teen In deep Bedtment Cover material 
Station Posttion Depth (fm.) layer (ft joc.) layer (ft pes.) thickness (fL) thickness (ft.) 
9 224 N., 100 W. 2,500—2,560 18,500 + 200 £53,000 + 200 e. 100 9,300 
16 93., 179 B. 2,600—2,600 11,000—15,000 22,200 + 700 700-1,000 4,500—8,000 
Table D 
Velooiiyin upper Velocity In d Bediment U layer 
Btatlon Posttion Depth (fm ) layer (fi./nec.) layer (ft ec.) thickness (ft ) thickness (ft.) 
6 274 N., 117 W. 1 880-2,200 10,800 17,200 + 000 — 0—1,500 
7 31 N., 117 W. 970-1,120 > 9,000 19,400 + 2,000 700-1 ,000 e. 5,000 
14 8p N., 143 B. 1,230-1,450 — 16,600 + 260 1,700-2,800 — 
15 188,161) E 1,540—1,010 8,300 17,700 + 300 1,100 7,000 
Table E 
Velocity tn upper Senn in deep Sediment layer 
Station Position Depth (fm) layer (ft /soc.) layer (fi./se0.) thickness (ft.) the ows (ft.) 
12 14} N., 141 R. 2,050-2,675 19,900 + 1,100 28,000 + 900 4,000-5,000 10,000 
19 143 N., 141 E. 2,030-2,680 20,000 + 2,300 27,000 + 800 1,200-1,600 10,000 


from the small explosive charges available. Station 12, 
and & repeat station in the same area (19), on the 
north side of the trench, were interestrmng in showing 
a very high velocity, comparatively near the surface 
(Table E). 

At station 12, the very high velocity was not 
checked by & reverse shot, but is supported by the 
absence of any indication of drp along the direct line. 
The high velocity of station 19 is derived from shots 
between 12 and 16 miles from the hydrophones, ın 
both directions. 

The main part of the North Pacific basin may well 
consist of material showing & velocity of sound of 
20,500 ft./sec. (probably gabbro or basalt) at least 
8,000 ft. thick, covered by one or two thousand feet 
of sediment. Elevations of the ocean bed are 
characterized by a lower sound velocity, in the 
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neighbourhood of 13,000 ft./sec., and such material 
was also observed in experiments on atolls (to be 
published separately). This probably correspends to 
erupted voloanic rock, though it is possible for lime- 
stone to show such a velocity. There 18 evidance at 
both stations 9 and 16 that subsidence of the deep 
layer has occurred, due perhaps to the weight of 
volcanic material resting upon ıb. 

An experiment in shallow water at Omunato in 
northern Japan showed material with a velocity of 
sound of 21,600 ft./aec. overlaid by about 6,000 ft. of 
sedimant in which the velocity of sound was 6,400 ft./ 
sec. The high velocity observed 18 in agreement with 
recent seiamologisal obseryations in the same area, 
showing lttle, if any, thickness of granite. 

The velocity of sound observed for the main layers 
at stations 20 and 21 is appreciably lower than that 
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found in the main Pacific basin, and may indicate 
the presence of & ‘granitic layer’ in this area, though 
19,000 ft./sec. is & rather high velocity for granite. 
Ita thickness would be at least 12,000 ft. assuming 
25,000 ft./Bec. for the next layer. 

The very high velocity observed at stations 12 and 
19 is similar to that assigned by seismologista to the 
layer below the Mohorovitié discontinuity. In the 

t case, this layer is only 11,000—15,000 ft. 
ow the sea bed. 

Station 15 was very similar to the Atlantio stations 
described by Hill and Swallow’. The increase of 
velocity with depth in the sediment observed at this 
station may have been present at others, though 
obscured by irregular topography and the greater 
depth of water. On the other hand, it may be a 

roperty of areas where large thicknesses of sediment 

ve been laid down. The velocity of 17,700 ft./geo. 

obtained here is probably from a granite layer, and 
ita thickness would be at least 7,500 ft. 

These experiments could not have been made 
without the continuing assistance and co-operation 
of all on board H.M.8. Challenger, or without the 
support of the Hydrographer of the Navy, and of 
the Ministry of Supply. [June 19. 

1 Gaskell, T. F., and Swallow, J. O, Natwre, 167, 723 (1051). 
‘HM, M. N., and Swallow, J. C., Nature, 165, 198 (1950). 


CYTOCHEMICAL LOCALIZATION 
OF ESTERASES USING INDOXYL 
DERIVATIVES 


By Dr. S. J. HOLT and R. F. J. WITHERS 


Courtauld Institute of Biochemistry and Blology Department, 
Middlesex Hospital Medical School, London, W.I 


onse to many requeete for further details of 
p method for the localization of hydrolytic 
enzymes in tissues using indoxyl derivatives!, it is 
felt that a further brief report is desirable before 
publication of & more extensive critical &ocount. 
With derivatives of indoxyl itself, for example, 
(I, R = H), as enzyme substrates, a major drawback 
is that the indigo deposit formed by serial oxidation 
of enrymically liberated indoxyl is granular or 
orystelline'**, with & particle size comparable to that 
of various cell structures. regen eae ides of 
enzymic activity is therefore di to determine, 
since one cannot istinguish between dye 
granules and dyed oell components, apart from other 
poesible sources of error, such as diffusion of dye, 
chemical precursors of dye, or of enzyme. The factors 
controlling the size of the indigo crystals have been 
investigated and undesirable features elimmated as & 
result of systematic synthetic modifications of the 
indoxyl molecules as earlier’. For this 
development, the chemi more &eceemble O-&oetyl 
derivatives of indoxyl, having different substituents 
in the benzene moiety of the molecule, were studied. 
Like the parent oompound (R = H), these were also 
found to be rapidly hydrolysed by the common 
carboxylic acid esterases. . 

Since the oxidative e e 3 em KY m 
after enzymio hydrolysis, the same indoxyl wo 
liberated from Dor arate derived substrates by 
different enzymes'!. The subsequent dye-forming 
reaction would therefore be the same for each enzyme. 
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The different indoxyl acetates thus served not only 
as simple models on which to study the general 
effects of chemical substitution on the nature of 
enzymically produced indigoid dyes, but also to 
investigate the localization of esterases in tissues. Of 
& large number of such compounds synthesized for 
this study’, 5-bromoindoxyl acetate (I, R = Br) was 
found to be a satisfactory compromise between ease 
of preparation, tinctorial power and size of particles 
of the derived dye (5: 5’-dibromoindigo). This rich 
blue, extremely insoluble dye was found to form a 

it so free from granularity that no particles 
could be detected in suitably homogeneous tissue 
sites (for example, contents of pancreatic duct) under 
the highest powers of the optical microscope plus 
photographic acelin In most other sites, 
granules, when produced, were far amaller than the 
common cell organelles (excluding microsomes). Only 
in the presence of groes lipoid (for example, fat cells) 
having esterase activity* did recognizable crystals 
appear, but even here these were much smaller than 
with the unsubstituted compound. Such sites could 
easily be distinguished, however, by oarrying out 
control experiments with fat dyes such as Sudan IV. 

The possibility of developing a method for the 
intracellular localization of esterases thus appeared 
to be possible, provided that the substrate penetrated 
to all cytological levels (Bee below), that the d 
produced stained the cell organelles possessing 
esterase activity and that diffusion effects could be 
controlled. This was not immediately feasible, how- 
ever, for several reasons. First, the indoxyl acetates 
failed to indicate, or only very inadequately so, the 
presence of esterases in certain sites of known high 
activity, for example, the motor end-plates of 
striated muscle. Here, & very diffuse staining reaction 
took place in both fresh and formalin-fixed frozen 
sections. This was traced to the rapid diffusion of 
the enzymically liberated indoxyl away from the aite 
of generation into the surrounding tissue and sub- 
strate solution before complete oxidation to the 
corresponding indigo could take place. Such diffusion 
was intrinsically much leas with the %-bromo- 
derivative and with other similarly leas soluble, 
high-molecular weight com de. In all oases, 
diffusion was greatly and localization 
improved by traces (10+ M) of ouprio salts, as 
mentioned previously’. This improvement has now 
been traced to the catalytio effect of the cupric ion 
in speeding up the oxidation of the enrymically 
liberated indoxyl. 

The process thus seemed open to very much greater 
control than other histochemical localisation pro- 
cedures, by the use of oxidation catalysts or oxidizing 
reagents of graded strength, which obviously had to 
be selected to have as little effect on enzyme activity 
as possible. It appeared logical to assume that the 
more rapidly the free indoxyl could be oxidized to 
the oorresponding indigo, the nearer the gite of the 
enzyme would the dye be deposited. This hypothesis 
was fully borne out by experiment. Of many 
oxidizing agents and oatalyste tested for inclusion 
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in the substrate solution, potassium ferricyanide 
appeared to be the most satisfactory, agreeing with 
similar observations made during a parallel series of 
investigations by Burgen’ at MoGill University. A 
tendency for the mdigo formed to be bleached by 
further oxidation to dehydroindigo could be prevented 
by also adding an equimolar proportion of potassium 
ferrocyanide. As test objecta, in view of their fine 
and complex structure, the motor end-plates of mouse 
intercostal muscle and rat diaphragm were used. As 
the quantity of oxidizing agent was increased from 
zero to the optimum, the result produced in the 
muscle tissue, using 5-bromoindoxyl acetate as sub- 
strate, changed from the non-localized staining 
mentioned above, through diffuse circular patches on 
each muscle fibre, to a sharply delineated structure 
(Fig. 1) comparable with the resulta obtained by 
Couteeux’ using his Janus green technique. 

No further effect could be obtained by increasmg 
the concentration of the oxidizing agent above 
5 x 10° M of each component salt.- With formalin- 
fixed tissues (seo below) the motor end-plates already 
showed staining in as little as 10 sec. Even after 
48 hr. incubation, the stained structures were merely 
very much darker than with the short period, which 
is & good indication of tho specificity of the reaction, 
absence of a&utohydrolytio deposition of dye and 
negligible drffusion effecta. With long incubation 
times, the only difference found was that the nerve 
supply to the end-plates became lightly stained. 

Under optimum conditions, acetylindoxyl still 
produced & granular diffuse deposit, and we now 
consider that unsubstituted indoxyl is & poor basis 
for derived substrates for accurate histochemical 
localization of esterases. 

Direct application of the optimum substrates to 
many other tissues produ for the first time, 
consistent, easily reproducible intracellular localiza- 
tion of esterases. In particular, the resulta produced. 
with rat kidney and liver were mteresting. In the 
kidney, the sites of esterase activity in the tubular 
epithelium consisted of intracellular spherical bodies, 
diameter approximately 1-3. (Fig. 2), which, when 
stained leas intensely than i , often showed 
& concentric spherical structure, only the inner com- 
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ponent being stained. In the liver, esterase activity 
was seen to be mainly associated with particles 
resembling liver mitochondria in appearance, clus- 
tered around the intercellular bile canaliculi (Fig. 3). 

Results illustrated were obtained with tissues fixed 
for 16 hr. in cold (4°) neutral formalin (5 per cent 
formaldehyde) containing sodium chloride (0-0 per 
cent). Frozen sections were cut at & thickness of 5 u 
and incubated in & substrate solution containing the 
following concentrations of components: 5-bromo- 
indoxyl acetate (2:5 x 10+ M), jum ferri- 
cyanide and potassium ferrocyanide (5 x 10* M 
of each), calcium chloride (10* M), 0:1 M tris- 
hydroxymethylaminomethane maleate" buffer pH 8-0 
(2 ml. in 10 ml. of substrate solution). Sections were 
examined periodically and removed when ihe stein, 
which appears spontaneously, waa sufficiently intense. 

Control experiments showed that none of the blue 
staining obtained in tissues was due to the presence 
of iron, which would give & Pruasian blue deposit 
with the ferro-ferricyanide reagent. On the other 
hand, the use of steel needles to manipulate the 
tissues often resulted in contamination of this type, 
although it has not been observed after using steel 
microtome knives. 

The use of freah-frozen sections is unsatisfactory, 
for common reducing substances in such tissue quickly 
destroy the ferricyanide, apart from effects due to 
diffasion of enzyme. 

With the degree of intracellular localization 
obtained, it soon became obvious that tissues fixed 
and cut as described above were inadequate for 
critical cytochemical studies. Apart from the well- 
known translocation of substances occurring during 
chemical fixation of fresh tissues", the relatively slow 
freezing at the microtome invariably produced some 
ice crystal artefacts. At present, frozen-dried tissues 
are being examined, as these & to be more 
suitable for cytological studies’. Until results with 


frozen-dried material.are fully evaluated, no claims 
are made for the accuracy of the cytological local- 
izatson achieved with formalin-fixed material. The 
nature of the cell organelles staining by this process 
18 also being studied by & number of complementary 
staining and optical techniques. 
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Motor end-plate (mouse Intercostal muscle) : part was lost at upper right in cutting section. x 650 


Rat kidney. Xxierzse-posittve spherical bodies in cells of tubular epitheltum. x 850 
Rat ltver. Baterase activity mainly amociated with particles clustered around bile canalfoull. x 650 
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Non-critical methods for localization of enrymic 
activity usually show somewhat diffuse activity in 
tissues, *particularly from the cytological point of 
view. Buch methods may also indicate activity at 
sites’ known to contain no onrym or vioe versa. 
Observations of this kind have formed the basis for 
considerable doubts to be thrown upon the validity 
of histochemical staining techniques. In our experi- 
ence, for precise localization, it seams essential that 
different types of tissue should be studied independ- 
ently, to arrive at the optimum conditions for each. 
With the 5-bromoindoxyl acetate method described 
briefly above, good results are obtained with most 
tissues, except those of the central nervous system, 
where very little activity is demonstrable with the 
substrate solution described. This appeara to be 
associated with the high phospholipin content of such 
tissues; but the difficulty can be overcome by 
modifying the ratio of the componenta of the sub- 
strate solution. We are studying this type of problem, 
but & full investigation of the use of 5-bromoindoxyl 
acetato with tissues of the central nervous system is 
being carried out by Burgen. 

Apparently, different effects of the type mentioned 
above, in the action of tissues on enzyme-indicating 
substrates, are not by any means restricted to the 
indoxyl method. A typical case is that which arises 
with more familiar methods for the localization of 
esterases, such as the myristoylcholme method!*, the 
naphthyl acetate"! and thiocholine™ techniques. In 
each of these methods, in spite of claims to give good 
localization of esterase activity, none demonstrates 
such activity in one of the most important and least 
to be doubted sites of esterase, namely, the erythro- 

' oytes of, say, the rat. This does not even appear to 
have been specifically mentioned before, and should 
at onoe cast doubt on the validity of these methods, 
unlem their scope and limitations have been pre- 
viously thoroughly investigated, which does not 
a to be the case. With the indoxyl method, in 

absence of cupric ions or the ferro-ferricyanide 
mixture, the is one of the major staining 
sites. In the presence of the oxidixing oa or 
agent, however, the staining reaction is inhibited ; 
this has been traced to the effect of these reagenta 
on the special permeability properties of the erythro- 
cyte membrane. The effect of copper in this connexion 
is well known!*. In & subsequent publication it will be 
abown the failure to stain erythrocytes by the choline 
fatty acid ester technique ia due to the failure of the 
quaternary ammonium salt substrate to penetrate 
the red cell envelope. In the naphthyl acetate 
method, the diazonium ions from the coupli 
reagent will also be shown not to penetrate the 
cell membrane, and in the thiocholine techniques, 
sufficient copper is present in the substrate solution 
to d the permeability of this membrane. In 
addition, staining artefacts may well arise fram a 
temporary or permanent fhration of the quaternary 
cations by acidio componenta of the tissue. The 
nuclear ee aes found when using the 
thiocholine technique ie probably due to such an 
effect and is being investigated. With substrates 
derived from indoxyl, chemically and electrically 
neutral molecules are involved, with which such 
artefacts should be minimal, and rates of penetration 
high, and poerfbly may become still higher as a result 
of further modifications of the molecular structure at 
present being developed. 
We thank Mr. Peter Runniolee, of the Anatomy 
Department of this Medical School, for the photo- 
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micrographs, and the University of London for a 
grant to one of us (R. F. J. W.) from the Central 
Research Fund of the University. [November 6. 
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PURIFICATION OF CYTOCHROME C 


By Dr. E. MARGOLIASH* 
Molteno Institute, University of Cambridge 


HE first preparations of mammalian heart 
cytochrome o had an iron content of 0:34 per 
oent^*.  Theorell and 3, however, showed 
that very prolonged electrophoresis in the large-scale 
Tiselius apparatus resulted in the separation of a 
fraction having 0-43 per cent iron. Leas cumbersome 
techniques have been developed since for the pro- 
duction of the 0-43 per cent iron type of preparation‘, 
but they are not very reliable and have involved the 
use of conditions that cause a considerable reduction 
in the yield of cytochrome o. Paléus and Neilands* 
have used the gynthetio polycarboxylic resin ‘Amber- 
lite [RO-50’ for the chromatography of cytochrome o 
at pH 9, obtaining several fractions contaming up to 
0-466 per cent iron. The eluates obtained were very 
dilute and were concentrated by precipitation with 
trichloracetic acid in the cold. My experience has 
been, however, that this last step causes, in the 
absence of saturated ammonium sulphate, a very 
great reduction of the enzymic activity. 
Preparation of 0-48 per cont iron oylochrome o. 
With any suiteble cation exchanger, the chromato- 
phic separation of several distinct fractions could 
be kentad Bum Aana @ Contee M per 
cent iron, using as eluant any monovalent cation at 
neutral pH. and a concentration of 0-25 M. The first 
or colourleas non e fraction was entirely 
unadsorbed by the cation exchanger, so that the use 
of a chromatographic .column was unnecessary. 
The method finally ado for the preparation of 
0-43 per cant iron horse e © WAS 88 
follows: ‘Amberlite JRO-50’ (The Rohm and Haas 
Co., Philadelphia, U.S.A.) is ground and the fraction 
settling in water between 15 seo. and 8 min. collected. 
It is converted into the ammonium salt using an 
exoess of 2 N ammonium hydroxide, and then dried 
in air between two layers of filter paper -until there 
is no detectable mmell of ammonia. 100 ml. of a 
1 per cent solution of 0-34 per cent iron cytochrome o, 
from horse hearts by the method of Keilin 
and Hartree‘, and well dialysed against water, are 
gently shaken with 15 gm. of the resin until adsorp- 
tion is complete. The resin is collected on & coarse 
sintered glass funnel and thoroughly washed with 
glass-distiled water. 
+ On leave from the Hebrew Untvenity, Jerusalem. 
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The o me o is then eluted with several 
washings of 15 ml. of 0-25 M ammonium hydroxide, 
keeping only the coloured portion of the eluate, The 
eluate ia at once dialysed against running tap-water 
followed by three to four changes of distilled water, 
and finally filtered through a retentive filter paper. 

The product has an iron content of 0-43 per cent, 
does not contain any denatured or modified cyto- 
chrome o, and with careful elution may be obtained 
in concentrations 1-5-2 times that of the original 
solution. It was found to be as fully active enzymic- 
ally as the usual preparations, per mole of iron, in 
the succinic oxidase and cytochrome oxidase systems, 
these assays being carried out in Barcroft differential 
manometers at 37° O. and a pH of 7:3 (phosphate 
ae using varying amounts of added cytochrome o 

with cytochrome o-deflcient enzyme preparations 
(kidney preparations, according to Slater’, and heart 
muscle preparations, according to Taou*) ‘in the test 
systems given by Slater’. 

Repetition of the procedure three times on the 
same sample did not cause an increase of the iron 
content above 0:48 per cent. It is possible, however, 
that chromatography would give a higher iron oon- 
tent. The overall yield was 85-07 per cent. 

The advantages of such a method over those 
previously used are ita simplicity and rapidity, its 
reliability and the fact that the product is obtained 
directly in a concentrated form with full enrymio 
activity, the yield being practically quantitative. 
Moreover, the colourless fraction of the 0-34 per cent 
iron preparation is separated at its original oon- 
centration, giving an excellent starting material for 
its isolation and identifloation. 

The success of this type of procedure depends on 
the fact that the isoelectric point of cytochrome o is 
at a pH of 10-60, thue it act as a cation at 
lower pH values, whereas the associated protein 
Bubstance or substances react as anions. ig bs 
the cation exchangers effectively distinguish between 
native and modified cytochrome o in solution, only 
the native form being adsorbed ; indeed, the products 
of the type of procedure described above show the 
same degree of reduction enzymically with succinic 
deh as with an excess of sodium hydro- 
sulphite, whereas the usual preparations commonly 
show & slightly greater degree © of reduction chemically 
than when reduced cally. 

The ease with which the colourless fraction of the 
0-34 per cent iron preparations is separated by cation 

makes it reasonable to suppose that the 
bond between it and the rest of the molecule is 
a simple ionic one, oo ing the electrophoretic 
observations of Theorell and Ákeeson?*. 

It should be noted that ‘Amberlite [RO-50’ is by 
no means the only cation exchanger which can be 
used, identical results having been obtained, for 
example, with ‘Decalso F (The Permutit Co., Ltd., 
London), which is an &luminrum ailicate. 

Preparation of reduoed or oxidized cytochroms o in a 
stable form. The simplicity of the prooedure for 
adsorbing and eluting c from a suitable 
cation exchanger makes it a very satisfactory method 
for the preparation of reduced or oxidized oyto- 
chrome o, free from any extraneous substance. 

The techniques which have usually been employed 
are bubbling hydrogen gas in the presence of platinum 
black for reduction, which is effective only in rather 
ditute solution, or the use of chemical agents such as 
sodium hydrosulphite or ascorbic acid for reduction, 
and potassium ferricyanide for oxidation, leaving an 
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oxoesms of the reagent and its reaction produots in 
solution, 

The procedure using cation exchangers is as 
follows: 100 ml. of a solution containing red 
pmol. of 0-43 id oent iron horse heart 
prepared by cation exchange method, is reduced 
with ascorbio acid or fully oxidized with potassium 
ferricyanide. Freshly prepared solutions are used, 
adding no more than twice the caloulated stoichio- 
metric amounts, the ascorbic acid being neutralized 
and containing versane (ethylene diamine tetra acetic 
acid) to stop ite auto-oxidation. 

The solution is then shaken with 20 gm. of the 
ammonium or potassium salt of ‘Amberlite IRO-50, 
depending on the subsequent elution, per 100 pmol. 
of oytochrome o, until adsorption is complete; the 
oe is prepared as given above for the ammonium 

b. 

The cation exchanger carrying the reduced or 
oxidized cytochrome o ia quickly collected on & coarse 
sintered glass funnel, thoroughly washed with glass- 
distilled water and sucked dry. 

When oxidized cytochrome o is desired, the protein 
can be eluted as described above with 0:25 M 
ammonium hydroxide, filtered and immediately 
freeze-dried over sulphuric acid and sodium hydroxide, 

When reduced cytochrome o is being prepared, it 
is necessary to avoid the alkaline pH's at which 

me o begins to be auto-oxidizable, and the 

ution is carried out with four to six washings of 
20 ml. of 0-25 M potassium chloride. Tho eluate is 
dialysed for 5-6 hr. in the oold, with shaking, 
rad running distilled water, filtered and freere- 


ati products are powdered and t in ampoules 
sealed in vacuo. After storage at 0? C., the powders 
dissolve to give clear solutions having ‘substantially 
the same percentage reduced or oxidized cytochrome 
c as when prepared, and showing full enzymic 
activity. 

The advantages of this method over those hitherto 
used are the stability of the dried product im the 
reduced or oxidized form, the possibility of obtaining 
pave or oxidized cytochrome o in & solution of any 

desired strength, and the complete freedom from the 
chemical agents used for reduction or oxidation and 
the reaction products. Such a product is particularly 
useful when it is necessary in enzymic studies to 
uso cytochrome | o in stoichiometric rather than 


advice and encouragement ne this work. Thanks 
are also due to Dr. E. C. Slater for his advice in 
enzymatic matters, and to Mr. N. K. Boardman and 
Dr. S. M. Partridge for their help in the use of 
ion-exchangers. [Aug. 6. 
Note added in proof. Neilande!’ now uses saturated 
ammonium acetate for elution from a column of 
‘Amberlite IRO-50', and obtains an enzymuoally 
active cytochrome o. 

1 Theorell, H., Biochem. Z., E79, 403 (1935). 
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The Editors do not hold themselves responsible 
for opintons expressed by their correspondents. 
No notico is taken qf anonymous communications 


Resistance to the Potato Root Eelworm, 
Heterodera rostochiensis Wollenweber 


I Have already reported some of the results of my 
search for resistance to the to root eelworm 
&mong the Bouth American -forming Solanum 
species in the Commonwealth Potato Collection?" 
This work, begun in 1941, is now practically com- 
plete, and more than 1,200 lines, belonging to more 
than sixty species, have been tested in duplicate on 
at least one occasion. Very few have been found to 
be resistant; one such line, Solanum balls, has 
certain disadvantages for breeding work as it is a 
diploid, whereas the domestic potato, BS. tuberosum, 
is & tetraploid. In 1048, however, I was fortunate 
in finding a further five apparently reaistant lines 
(C.P.8. numbers, 1673, 1685, 1692, 1595 and 1647), 
four of which belong to S. tuberosum sub-species 
andigenum, a group of tetraploids very close to the 
domestic potato and readily croased with ib; the 
other (1641) is a sterile triploid. Testa in later years 
have confirmed the early promise of these lines. 

The routine tests to which all lines are subjected 
is of a very simple sort. The plante are grown in 
duplicate in of infested soil gunk in the soil of 
an infested allotment. At the end of the season, the 
lants are lifted and their roots examined for cysts. 
Promising lines are selected for further test if they 
have few cysta on their roots; but as this may be 
the case for & variety of reasons, factors such as the 
vigour of the plant and the extent and type of root 
system, oto., are also taken into account. Such an 
agseaament, clearly, is of & subjective nature, and 
. even though the evidence of repeat tests on a larger 
scale may reinforce a first impression, there is no 
evidence, ag I have already pointed out", that the 
assessment is sound and the a; resistance not 
the result, from the preeent point of view, of second- 
ary factors. However, this possibility can be tested, 
for, by appropriate sexual and vegetative propaga- 
tion, it is le to compare a series of genetically 
different clones of common and of very 
similar general habit; the results of such experi- 
ments are now available. 

In 1951, Dr. K. 8. Dodds, of the Potato Genetics 


Station, Cambridge, which houses the potato ool-. 


lection, supplied Dr. H. J. Toxopeus, of Wagen- 
ingen, with selfed seed of three of the lines of andi- 
genum first found by me in 1948 to be probably 
resistant. Some of his results are reported in the 
acoompenying communication, and it is ifyi 
to find that they provide strong evidence that 
resistance to the potato root eelworm is probably 
inherited. The resistance of the four andégemum 
linea likely to be useful in potato breeding is now 
being examined on & much larger scale, both in 
Holland and in England. 


t of Zoology, 
King’s College 
(University of Durham), 
Newcastle upon Tyne. 
Bept. 29. 


C. ELLENBY 


1 grlenby, O., Eup. J. Esp. Agric. 18, 158 (1945). 
1 ilenby, O, Nature, 164, 704 (1048). 
*Wllenby, OC, Ann. App. Bial, 8, 435 (1046). 
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Genotypical Background of Resistance to 
Heterodera rostochlensis In Solanum 
tuberosum, var. andigenum 


Ix January 1951, we received from the Potato 
Genetica Station at Cambridge some selfed seed of 
three clones of S. tuberosum ios andigenum 
which, according to the i ta of Dr. O. 
Ellenby, seemed aa if they might serve as a basis for 
breeding for resistance to potato root eelworm, 
Heterodera rostochiensis. ` 

The seeds were sown immediately, and in April 
five to ten cuttings were made from each of the 

ings. These cuttings were transplanted into 7-in. 
pots with sandy soil heavily infested with potato 
root eelworm. The pota were embedded at random 
in the field and several rows of pota containing the 
domestic variety Eigenheimer were used as controls. 

Six weeks after transplanting, yellow cysts could 
easily be seen on the roota of susceptible plante when 
they were removed from the pota. It that 
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all plante of a clone were either free or nearly free from 
cysts, or as heavily infected as the domestic controls. 
The resulte of the inspection are given in Table 1. 


Table 1. TIENIHON (OF EM pees BEEDEINOS MITE ene RODT 
ORX 








When the plants had finished growing, 20-o.o. 
samples of soil were taken from some of the pota 
and the number of cysts in each of these samples 
was determined. The resulta are given in Table 2. 


Table 2. Courts OF CYeTs AMD LARYA IN 20-0.0. BAXPLES OF SOIL 











It wil be seen that twenty-five seedlings were 
&pperently resistant to infection and that seven 
were susceptible. In the pote containing the domestic 
variety and the susceptible seedlings of andigenum, 
the number of viable cysts increased nearly nine- 
fold, whereas, in the pots containing the resistant 
seedlings of andigenwm, the population of cysts did 
not increase. These results suggest that resistance to 
potato root eelworm is inherited; but the progenies 
used were too small to permit an interpretation of 
the genetic mechanism involved. 

S. tuberosum subspecies andigenwm is cultivated 
in the Andean regions from Venezuela to northern 
Argentina, and apparently is closely related to domes- 
tio varieties, which represent only & small part of 
this very variable species. For this reason resistant 
andigenum varieties would seem to offer & very good 
basis for a practical breeding programme, and their 
possibilities are nbw being examined on & much wider 
Boalo. 

H. J. Toxopsus 
O. A. HUIJEMAN 

Institute of Agricultural Plant Breeding, 

Foundation for Agricultural Plant Breeding, 
Wageningen. Sept. 29. 
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Pear-Apple Hybrids 


AT the John Innes Horticultural Institution we 
have recently raed hybrids between pears and 
apples; they were obtamed in the following way. 
The occurrence of apomixis in the Pomoides!, and 
the high frequency of diploid seedlings, 23 out of 39, 
in & family of pears we raised from crossing the 
diploid variety Fertility with the triploid vanety 





(a) (1) (2 
(a) Peai, (b) surviving pear-apple hybrid, (c) dying poaer-apple hybrid, (d) apple 


Beurre Diel, suggested that they may have been 
apomistically, or ın part &pomictically, reproduced. 
To tost this possibility one of us (E. M.) isolated 
a treo of Fertility, emasculated sixteen flowers and 
brushed the ovaries over with a 40 p.p.m. solution 
of B-naphthoxy-acetic acid. Four flowers were pollm- 
ated with the pollen of an unnamed tetraploid 
variety of apple and twelve with the pollen of the 
diploid apple Crawley Beauty. Twenty-four hours 
later the ovaries were in treated with B-naphthoxry- 
acetic acid. Three fruits developed from pollination 
with the tetraploid apple and twelve from pollination 
with the diploid. Seed content “and germination are 
shown in the following table. 














Apple i« 
Apple 2s 






Durmg the early stages of growth the seedlings 
wore very uniform, and at first we thought they were 
pears of apomictic origm. Later their development 
was unusual, and it became clear that tho plante were 
not pear seedlings but pear-apple hybrids. They 
doveloped intermediate characters, and after three 
months showed slightly greator resemblance to the 
male apple parent, though distinct from normal 
apple. Furthermore, all the seedlings had a somewhat 
defective root development and appeared to lack 
ability to take up sufficient of some of the essential 
mineral nutrients. In consequence, many of the seed- 
lings died, but eloven have survived (see table and 
photograph). From prelmunary grafting of some of 
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the hybnds on to apple seedlings, it appears that. 
difficulty in growth may be overcome. 

One seedling in each family has been oxamined 
cytologioally py Mr. R. D. Brock: the one un which 
the tetraploid. apple was tho male parent was triploid 
and the one with the diploid apple parent was 
diploid. This supporta their hybridity. 

In the past we have made pollinations botween 
apples and pears but nbver obtamed seeds. They 
were made without any hormone 
treatment, and it therofore sooms 
that, when distant orossea with 
planta are being attempted, the 
use of -B-naphthoxy-acetic acid 
may be of value. 

It appears that this is the first 
time sexual hybrids between pears 
and apples havo been produced. In 
Plant Breeding Extracts’, an apple 
pear hybrid i referral to in 
Swoden, at the Balegard Fruit 
Breeding Institute; but Dr. I, 
Granhall. director of the Institute, 
has recently informed us that (his 
18 wrong and that no such hybrid 
18 known in Sweden. According to 
Dr. Granhall, this false report 
orginally appeared in a nowspaper 
articlo. The alleged apple pear 
vegetative hybrid Remette- Berga- 
motte, referred to ro much m 
recont years by Soviot scientific 
n men, 18 figured, and an account of 
ib gwen, m Ahohurin's “Neleciod 
Works". From the illustrations 
and the descriptive account of Remette—Be:gamotto, 
16 appears to us to bo entirely apple. 

M. B. CRANE 
E. Marky 


Sg 


John Innes Horticultural Institution, 
Bayfordbury, Hertford. 
Oct. 24. 


1 Dermen, H , J. Arnold Arbor, 17, 00 (19090). J Herd, 40, 109 
(1949). Bax, Ka, Proc Amer Soo. Hor Sci, 68, 210 (1010) 

* Plant Breeding Abst., 98, No 058, 125 (1052). 

* Michurm, I. V, “Selected Works” (Collet's, London, 191) 


Rate of Photosynthesis and Concentration 
of Carbon Dioxide in Chlorella 


Previous investigations of tho relationship mı 
Chlorella between rate of photosyntheam at high 
light intensities and concentration of carbon dioxide 
have been made using oella suspended in alkaline 
solutions. In such solutions cells grown in 4 por cent 
carbon dioxide show an unusually long mduction 
phase (#,,2, 40-50 mun.) at low concentrations of car- 
bon dioxide; but when allowanco 1s mace for this 
and the rate of photosynthesis in the stoady state 
alone considered, half the maximum rato is attained 
with & concentration of carbon dioxide? of 0 9 
10+ M at 26°C. The posabilty has beon suggostced 
that in alkaline solution the relatively high concentra- 
tion of bicarbonate ion affecta the rate of photo- 
synthesis’. 

Expermnents have now been made with Chlorella 
pyrenotdosa in acid phosphate solution (.1f'30 pot- 
assium dihydrogen phosphate, pH 4:6). Tho cell 

ion was placed ın & tube contaming & suitered 
glass bubbler which was connected in a closed circuit 
with appropriate drying tubes and with one absorption 
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tube of the infra-red gas analyser manufactured by 
Grubb Parsons. The control tube contained carbon 
dioxida-free air. Within the closed circuit a 
hermetically sealed pump continuously circulated the 
gas so that a complete cycle was achieved every 
10-18 soc. The apparatus was calibrated by adding 
standard carbonate from & burette to acid contained 
in the bubbling tube, thus giving an absolute calibra- 
tion as well as & measure of the response time of 
the system. 

When Chlorella 18 placed in the bubbler tube and 
illuminated, the concentration of carbon dioxide pro- 
greesively falle, and from the trmo-course the rela- 
tionship between the rate of removal of carbon 
dioxide from the gas phase and the concentration 
in the gas phase can be determined. It can be shown 
that the actual rate of photosynthesis 18 greater than 
ihe measured rate, and that the concentration of 
carbon dioxide in the gas phase js greater than that 
in equilibrium with the aqueous phase in the cells. 
Thus any estimate of the concentration of carbon 
dioxide for half maxmal rate of photosynthesis made 
from such observations must be maximal. Results 
are shown in the accompanying table. From the 
lmear portion of & graph of the reciprocal of the rate 
against the reciprocal concontration, an estimate of 
the minimum concentration to give half the maximal 
extrapolated rate is 1:20 x 107 M (that is, allowing 
for solubility of the gas, 0-05 x 10- M in aolution) at 
25°C. This is in good agreement with our earlier 
measurements in &lkalme solution; further, aliquots 
of cells from the same culture gave the same value 
using either method. Similar iments with 
Chlorella vulgaris have been desorbed by Egle (a 
report of which wag not sean, however, until after 
the completion of this work), and his results aro 
consistent with our own‘. In the present measure- 
ments any possible role of bicarbonate ion is ex- 
cluded since the concentration in solution at pH 4:6 
is neghgible. 


RELATIONKHIP HETWEEN RATE OF PHOTOSYNTHESIS AMD CONCENTRATION OF CARBON 
IDIOXIDN pyronoidosa 


m IX Chlorella 
Coppen TALIS. 


EE Dude (%) 0 0800 0-0108 0-0080 0-0070 0 0052 0-0033 0 0017 0-0013 
85 6:8 
The rate was dotermined after 40 min, illumination, that ts, after the induction 


"n 1 cells/h. Concentration is tn volume per oent 
un o. ; lght tntensity, 20,000 Jur. ` ri 


Rate of real 


180 168 163 146 129 1185 


phase was ended, It ^ 
at 700 mm. preasure. 


Both at pH 4 6 and 6-8 a long induction phase was 
observed at a concentration of carbon dioxide main- 
tained between 0 01 and 0-02 per cent; but it was 
shorter the more acid the solution (tua, 18 min. at 
pH. 4-6; 18 min. at pH 6-8). heer hecea eg 
preliminary experiments indicate that higher oon- 
centrations of carbon dioxide are necessary for half 
saturation. 

A fuller discussion of these observations will appear 
in & joint paper wrth Prof. G. E. Bnggs, to whom I 
am grateful for helpful advice. I alao wish to thank 
the Agnoultural Research Council for financial 
assistance. 


C. P. WHITTINGHAM 
Botany School, 
Cambridge. 
Sept. 10. 


1 Whitungham, C. P, Ph.D. thems, Cambridge (1949). 


* Briggs, G. E., and Whittingham, O. P., New Phytol, 61, 230 (1052), 


*Steemann Nielsen, E, Phyno! Plantarum, b, 145 (1052). 


1 Pgle. K., and Schenk, W., Bewr&go r Biol. der Pflanven, £9, 75 (1051). 
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Chemical Differentiation of the Genera 
Podocarpus and Dacrydium 


THERE are numerous instances whore & genus or 
other group of plants is charactenzed by particular 
chemical constituente. In the Eucalypts, for example. 
ohemnical evidence has been of value in some instances 
in determining speoiflo differences, while in Pinus. 
Erdtman and co-workers! have recently shown the 
presence of a characteristic pattern of heartwood 
constituents. 

From the results of & study of mmu (Dacrydium 
cupressinum) we have been led to consider tho data 
available in the Podo A olear distinction 
between the genera P. and Dacrydwum 18 
apparent, with the interesting exception of D. 
cupressinum. 

In various species of Podocarpus and Dacrydium, 
the heart-shake resin, the oleo-resin and the resin 
extracted with solvents from the wood have been 
investigated and found to consist principally of 
oxygenated diterpenoids. They fall into the folowmg 
two distinct groupe : 

(a) Phenolic tricycho diterpenes, namely, ferruginol 
from the oleo-resin of P. ferrug$neus, toterol and a 
amall amount of what is probably & hydroxy totarol* 
from the wood resin of P. totara, ferruginol 9-keto- 
ferruginol and totarol from the wood resin of D. 
cupressinum?. This wood also contains as the heart- 
shake regin podocarpio acid. The same heart-shake 
regin oocurs in P. dacrydéotdes and in the Javanese 
species P. oupreasnus. 

(5) Non-phenolio diterpenoids with two carbo- 
cyclic rings, namely, manool from D. btforme, D. 
biduAlliv* and D. kirki, manoyl oxide, 3-ketomanoyl 
oxide and a tnhydroxydi e oxide from D. 
colensoi. These substances are all obtained by solvent 
extraction of the wood. 

It should be pointed out that ın Podocarpus the 
solvent-extractable resm has only been investigated 
in P. totara and P. dacrydtotdes’. The 
latter wood contains relatively little resin 
and the manool type of diterpenoid ap- 
pears to be absent. P. spicatus givos a 
hoeart-shake resin containing the structur- 
ally unrelated mataireainol and coniden- 
drin, but the solvent extract has not been. 
studied. “A summary of the diterpenoids 
of the resins of the Podocarpus and 
Dacrydium genera is set out in the accoompanymg 
table. 

On the chemical evidence available, ıt appears that 
D. ocupressinum shows much lees affinity with 
CowmrrTUANTS OF THE WOODS OF Podocarpus AND Dacrliuw 
r 


pH 4 6. 

















Wood Constituents Chemical type | 
Podooarpus 
BGM dead Fermgtnol 
. totara Totarol, hydroxytotarol (1) Te phenollo 
or re- 
decrydwol Podocarpio acid meee 
P des 
D. cupreuiuus | Podocarpio anid 
Daerydium Todooarpio acid, totaral, 
oupressi atin ferruginol, and 0-keto- 
ferruginol 
D orme Manool 
D hit Manool 
D Manool Sere i oxygen- 
a 
Cea 
D. colensoi Manoyi oxide, 3-ketoman- 
"s oxide, a - 
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Ferugmol : Podooarple acid Manoyl oxide 


Daerydium, but & close relationship to, and ghould 
porhaps be placed with, Podocarpus. This conclumon 
is in mt with the view that the anatomical 
features of the wood resemble those of Podocarpus*. 
(the late) C. W. BRANDT 
Dominion Laboratory, 
Department of Scientific and Industrial Research, 
Now Zealand. 
B. R. THosras 
Birkbeck College, 
London, W.C.1. 
April 30. 


! Bee Linstedt, Acts Chem. Seand., 5, 120 (1951). 

* Brandt and Thomas (unpublished). 

` Brandt and Thomas, N.f. J. Sci. Teoh., P, 33, 30 (1951). 
i Brandt, N.S. J. Soi. Tesk., B, 88, 141 (1951). 

* Brandt (unpublished). 

“Orman and Reid, NZ. J. For, 5, No 8, 215 (1044) 


Early Effects of Growth Substances 


TgsonarED cambium - phloem strips from Bryo- 
phylum calycinum Salisb. show & curvature with the . 
cambium at the concave surface, and this curvature 
18 increased when the strips are placed in water. 
Plasmolyms causes the complete relaxation of the 
strip. Partial relaxation can be obtained in 
solutions of indolylacetio acid and  2,4-dichloro- 
phenoxyacetic acid (2,4-D) in concentrations of 
1-50 parts per millon, the action of indolylacetic 
acid being in some cases reversible. It can be shown 
that the average width of the cambium cella decreases 
unmediately after placing the strip in the hormone 
solution. The reaction is strongly influenced by 
temperature; it occurs between 15° and 30° C., with 
an. optimum near 30? C. At 29? C. a maximal curva- 
ture of the strip (or shrinkage of the cambium cells) 
is obtained within five minutes. In indolylacetio acid, 
1 20 p.p.m., a reversal of this shrinkage occurs which 
may lead to an increase beyond the original size of 
the cell ; this might properly be considered as growth. 
At 20° O. the reversal appears twenty minutes after 
the beginning of the experiment. 

Smniar almost instantaneous effects of growth 
substances were demonstrated on the nyctinastic 
movements of various Oxalis spp., m which 2,4- 
dichlorophenoxyacetic acid, 1-100 p.p.m., and also 
indolyl&eetio acid cause a suppression, or even 
reversal, of the normal movement of the leaflets. 
This effect, too, may be accounted for by a sudden 
change of turgor, in this case in the pulvinar cells. 

With Bryophylium and carrot tissue, preliminary 
experiments have shown that 2,4-dichlorophenoxy- 
acetic acid (1-50 p.p.m.) does not increase perme- 
ability to neutral red or ammonium ions. Plasmolysis 
in hypertonic glucose, as well as ın glycerol, is 
materially accelerated m 2,4-dichlorophenoxyacetic 
P even in concentrations as low as one part in ten 

on. 
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We have also observed the 
dusappearanoe of air from the 
intercellularies after, treat- 
ment with 2.4-dichlorophen- 
oxyacctic acl. Ths phen- 
omenon, caused by an extru- 
gion of water cr cell sap. had 
been obsorved already in 1930 
by Miss Nicolai’ umng crew 
roots mechanically stimulated 
at certain spots; at theso spots the roots de- 
veloped nodules. It is possible that the production 
of swellings by 2,4-dichlorophenoxyacetic acid, ns 
well as the internal wilt which appears after its 
application, may yet be traced to the gan: cause, 
namely, an initial logs of water or sap fiom the 
cell. 

The experimental work will be published in tho 
near future. This research has been made possible 
by & grant from Timbrol Pty., Ltd., Australia. 

L. G. M. Baas BECKING 
R. G. EvERRON 
Department of Botany, 
Univeraity of Sydney. 
April 24. 


1 Nioolal, H., D.Bo, thesis, Leyden (1930). 


Corchsularin, a New Bitter Principle from 
Jute Seeds (Corchorus capsularis, Linn.) 


SEN isolated corehorin!, a orystalline bitter principle 
of melting point 174? C. and moleoular composition 
C4H4,0, and corchoritin’, having melting point 
218-222° C. and molecular formula C,,H,,0, from 
the alcohole extract of jute seeds (Corchorus 
capsularis, Linn.). Karrer and Banerjeo* obtamed 
corchortoxin, having meltmg point 247° C. and mole- 
cular composition C,,H,,0,. Soliman and Saloh‘ 
identified corchorm as strophanthidin. 

We are also engaged n @ study of the bitter 
principles of jute seeds. Simply by extracting jute 
seeds with rectified spirit and digesting tho alcohol- 
free extract with boiling water, & better jicld of 
corchorin has been obtamed. Corchorin extracted in 
this manner agrece largely as regards properties with 
those described by Sen and fails to show its identity 
with strophanthidin. It has also been found thai a new 
bitter accompanies corchorin. This has boen isolated 
and ized. It has a melting point of 157°C. 
and molecular composition CHO. Since this 15 
neither eorchorin, corchorrtin nor eorahortoxin, wo 

ropose & new name, ‘corchsularin’, for the substance. 
rohsularin yields, on acid-hydrolysis, a now dooxy 
sugar, for which we also propose the name 'coreh- 
sularoge’. Corchsularose has been found to be & dooxy 
methyl pentose. 

A fuller account of this work wil be published 

elgewhere. 
M. A. KHALIQUE 
M. ADDED 
Organio Research Laboratory’, 
Department of Chamistry, 
University of Dacca, 


E. Pakistan. 
June 2. 
1gen N. K , J. Ind. Chem. Soo, 7, 83, 005 (1030). 
3 Sen, X. K, J. Ind. Olim. Soo, 8, 651 (1931). 
t Karrer, P, and Banerjee, P., Hela, Chim. Aata, 33, 2355 (1919), 
‘Soliman, G., and Saleh, W., J. Chem Sor, 1152 (19515. 
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Identity of Polystictus (= Polyporus = Trametes) 
cinngbarinus (Jacq.) Fr. with Polystictus 
sanguineus (L.) Fr. 


EXTERNALLY, Bporophores of the two species, 
Polystictus cinnabarinus and P. sanguineus, differ in 
the tint of red coloration and in the nature of the 
porous areas, though they are regarded by many as 
identical. Miss Wakefleld holds (personal nA 
tion, 1948) Polysticius sanguineus as the tropical 
coountry-analogue of Polysitotus (Trametes) oinnabar- 
inus of the temperate climate. i i, in his 
recent revision of Australian Polyporaces: in herbaria 
of the Royal Botanio Gardens, Kew, and of the British 
Museum (Natural History), holds Polyporus (Coriolus) 
sanguineus Fr. to be identical with Polyporus cinna- 
barinus Fr., with the remark that ‘‘there 18 no constant 
feature upon which two species may be maintained". 
Cleland? is also of the same opinion, aa he noticed fruit 
bodies of Polystictus sanguineus and Polyporus cinna- 
barinus growing in the same aree of Sydney, almost 
at any time of the year after sufficient rain, on fallen 
logs. Lloyd? holds Polystictus cinnabarinus as the 
temperate region-analogue of the tropical Polystictus 
sanguineus. 

Cultural characters of the two species in malt 
extract-agar slants, however, show important and 
constant differences between the two. The hyphæ of 
P. eanguineus usually soon develop red pigmentas‘ on 
their walla, and the whole slant looks mainly grenadine 
red, and scarlet red, scarlet or Brazil red afterwards’, 
while the vegetative hyphæ of P. omnabarinus remain 
perfectly unooloured ; only the porous &roes, when 
eventually formed with dovelopment of basıdıa- 
initials, take on the characteristic Morocco red, 
scarlet, scarlet red, and Brazil red colour’. 

On pairing cultures of the two species on malt— 
agar-ocated slides no hyphal fusion between the two 
could be obsorved ; the hyphæ of the two colonies 
passed along each other without any fusion and there 
were abundant coilings (anti-clockwise under the 
microscope) of some hyphal branches of both, showing 
distinet inhibition as remarked by Brian e£ al'. If 
thore wore thicker coatings of malt agar on slides, there 
appeared a distinct line of aversion between tho two. 
Malt extract-agar platee were inoculated on the same 


Polystictus sanguineus | 





Polystictus elnnabarinus 
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day by the disk method with cultures of P. sanguineus 
and P. cinnabarinus on two sides of the plate at a 
distance of 3 om. from each other. In the course of 
three days P. sanguineus, being & faster growcr. 
surrounded the colony of P. otnnabarinus, loaving a 
visible distinct zone of aversion all round (8eo &coom- 
panying illustration). Alicroecopical exammation of 
both aerial and submerged myoelium at the zone of 
aversion showed hyphe of both species crossing each 
other with no hyphal fusion anywhere and with 
very pronounced anti-clockwise coiling of some 
hyphal branches of both. 

From these characters it ia concluded that the 
two species are distinct and are not identical, as held 
by previous workers. 

8. R. Bost 
Botanical Laboratory, 
Carmichael Medical College, 
Calcutta. 
Sept. 16. 
1 2 
Cunningham, G. H., Proo Lian Soc, New South Wales, 78, 240 
"Cleland, J. B., J. Proc. Roy. Soo, N.5. Wales, &1, 485 (1918). '"Toad- 
stools and Anahrooms and other Larger Fung! of Bouth Australin”, 
Pt. 2, 219 (1035). 
*Lioyd, O G, Myoo. Notes, 6, 1270 (1924). 
1 Bose, B. R., Trans. Nat, Ins, So Indla, 8, 00 (1011). 


* Bran, P. W, ea al., Trans Bri Mycol Soc, 90, 185 (1046). 


Enhancement of Streptococcal Bacteriophage 
Lysis by Hyaluronidase 


Tr 18 well known that most Group A streptococci 


‘synthesize hyaluronic acid, which forms the strepto- 


coocal capsule, during the early stages of growth. 
and that mucoid colonies on blood agar are formed 
by strains that produce considerable amounte of 
hyaluronic acid. During &ttempte to propagate 
bacteriophages active against Group A streptococci, 
it was found that the organisms which survived and 
gave secondary growth were invariably mucoid. This 
observation suggested that the hyaluronic acid cap- 
sule might form & barrier between the organiam and 
the bacteriophage and prevent attack. If this were 
B0, then the inclusion of hyaluronidase in the 
medium might be expected to prevent the form- 
ation of & capsule and leave the organism vulnorable 
to attack by the bacterop : 

Tests were made to find the smallest amount of 
purified hyaluronidase (Bengera) which prevented 
capsule formation in serum broth. In the subsequent 
teats with phages, five times this concentration was 
used 


Two phages, which ordinanly gave only partial 
clearing in broth, were added, together with their 
respective propagating strains, to plain serum broth 
containing hyaluronidase. The tubes were incubated 
for 15 hr. Those tubes containing hyaluronidase 
showed complete clearing , none of the others showed 
any evidence of lysis. 

Dilutions of phage were then spotted on their 
respective propagating strains spread over the surface 
of glucose sorum agar plates with and without 
hyaluronidase ; in both cases the titre was higher on 
the hyaluronidase platoe than on tho controls (acco 
table). 

The effect of the hyaluronic acid capsule vn phage 
action can also be illustrated by using muooxd and 
non-muooid variants of ono strain. On & ‘glossy’ 
non-mucoid variant of type 6, phage A6 had a titre 
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HYALUROXIDASB 
1 

Reciprocal of phage dilution 

Btrain |Berum glucose agnr ? 

10 | 100 | 1,000 | 10,000 | 100,000 
591 Control CL + + = x 
» + hyaluronidase | OL} CL | ++ + + 
Typ 12 | Control OL| + = — = 
» + hynluronidaee | OL | CL CL ++ + 
—, No plaques 


+, fewer than 10 plaques, +, 16-50 plaques; 
++, 50 per oent lysis; confluent iyis 


of 1/1,000 with or without the addition of hyal- 
uronidase. On a ‘mat’ mucoid variant of the same 
train, the titre was only 1/10 without hyaluronidase ; 
but using plates containing hyaluronidase the titre 
was approximately the same as on the non-muooid 
atrein. 

Btreptoeocoi always appear more mucoid in media 
containing serum, and consequently the effect with 
hyaluronidase is more striking. Evana! has reported 
the inhibition of phage action by a vanety of body 
fluids. The observations reported here suggest that 
thia inhibition may be due ın part to the promotion 
of capsule formation rather than to phage neutraliza- 
tion. Phage 594 used in this work is that used by 
Evans’. The other phages employed in these tests 
were given to us by Prof. N. A. Boulgakov, who 
isolated them from Paria sewage. 

W. R. MAXTED 
Streptococcal Reference Laboratory, 
Publio Health Laboratory Service, 
Colindale Avenue, 
London, N.W.9. 
Oct. 9. 


! Evans, A. C., Publio Health Reports, 48, 411 (1933). 
* Evans, A. O., Public ITeelth Reports, 40, 1381 (1934). 


An After-effect in Butter-fat irradiated 
with High-energy Electrons 


IN & previous communioation!, a number of the 
oxidative effects produced in butter-fat by irradiation 
with high-energy electrons were reported as increasing 
with decrease of temperature during irradjation. 
Further examination has now shown that the changes 
which oocur during irradiation are in some circum- 
stanoes followed by extensive changes after irradia- 
tion. and that both are markedly affected by tem- 
perature. The main influence of temperature 18, in 
fact, on the after-effeot, which shows & surprising 
maximum reaction-rate in the region of — 20° C. 

Tho effects during and after irradiation are clearly 
seen in the accompanying table. 1:2-MeV. electrons 
were used at a superficial doserato of 4 x 10: 
7.e.p./min. as described previously, and tho butter-fat 
was a fresh sample saturated with air and water at 
7 87°C. Completely filled polythene dishes with 
realed-on polythene-fllm lds were used to eliminate 
heating effects associated with the walls of glass 
vessela and the possibility of gross differences of 
oaygen content at diferent tomperatures. Each line 
of the table is the average of duplioate experiments, 
in each of which & sample was irradiated at a given 
temperature and distributed in equal portions be- 
tween & series of glass tubes pre-equilibrated to a 
range of storage temperatures. All manipulation, 
which was complete within two minutes of the end 
of irradiation, was in subdued artificial light and 
storage was in the dark. i 
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HFFBOT OY TIXPERATURH OF [HRADIATION ARD BSTORAOB ON THE 

FEROAIDE VALUB OF BUTTER-FaT IRRADIATED WITH A DOSD OT 

2 MILLION REP, of 1 2-MuV. ELECTRONS, (TND UNINMAADIATHD 
BUTTER-FAT HAD XO MHASURABLB PHROXIVD \ ALTE) 





F~] 
, Peroxide (umol. oxygen/gm ) | 
after storage for | 


Temp. durm Temp.d 
Irradiation (° & storage (* cs 





0dnys 2 days & days 

—70 | -7 ' 30 42 45 

—*0 D 170 157 

1 0 | 51 73 

+20 | 43 51 
0 —70 | 30 30 BU , 

| —20 i 18 5 173 
| 0 71 74 
| +20 31 60 
I +20 —70 i 15 16 16 
' —?0 ! 15 16 t 
i 0 | lid 10 | 

: +20 16 23 

437 -70 | oz 00 0n 

| | —%0 | 01 07 
| 0 01 10 
| i +20 0R 1.2 d 
[ 





lt can be seen that fats irradiated at 0 €. or 
— 70° C. (on sold carbon dioxide) showed a striking 
increase in peroxide value? during the first two days 
of storage at — 20°C., compared with increases 
which were much smaller at 0? C. and barely aig- 
nifloant at + 20? C. or — 70°C. Further investiga- 
tions have shown that the reaction at — 20°C. 
follows a smooth reaction curve which in some cases 
does not attain its maximum value until four or 
five days after irradiation. Irradiation ut higher 
temperatures gave & somewhat different picture. No 
after-effect was observed after irradiation at '- 90? C.. 
while the molten fat at + 37? C. failed to show even 
peroxide formation durmg irradiation. The same 


- series of interrelationships was also given with an 


independent method of following the damage to the 
fat, namely, the Schibsted method!®, which 1s normally 
regarded as measuring aldehydes of high molecular 
weight. Since the butter-fat 1s molten above 33" C., 
semi-plastio at +- 20° C. and virtually solid by about 
— 20° C., ıt appears possible that the changes are 
related to the physical state of the fat. 

Some indication of the possible mechanism has 
been given by the demonstration that the typical 
reaction at — 20? C. oocurred in samples which had 
been held for as long as 24 hr. at — 70' C. ufter 
irradiation, but not after three hours at -' 90^ C 
Even 15 min. at + 20? C. (barely time for equilibra- 
tion to temperature) eliminated three-quarters of the 
after-effect. These observations indicate the forma- 
tion, by the radiation, of & reactive intermediary 
compound which is stable at very low iemperatures 
and rapidly deactivated at room temperaturo or 
higher. At temperatures in the region of — 20° C. 
an intormediate state may exist in which the 
destructive mechanisms are suppressed, possibly by 
the decreased mobility, but the temperature is mill 
sufficiently high for some localized reactions to 
occur. 

A partial destruction of the small amounts of anti- 
oxidants (mainly tocopherols) present in the fat also 
occurs during and after irradiation. This can bo 
demonstrated as a reduction of storage-life before 
typical rancidity develops, and has prove 10 be 
parallel to the peroxide value with all amples eo far 
examined. In the present experiments, leest de- 
struction occurred with samples melted before, during 
or immediately after irradiation (storage life two to 
three days), while samples in which the peroxide had 
risen to high values at — 20°C. had no residual 
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storage life. It 1s not certain, however, that the anti- 
oxidant disappears at the same stage of the roaction 
at all temperatures, and further investigation is 
required before the part it plays in the whole series 
of changes can be ; 

The relationship between these effects and those of 
normal autoxidation, or the after-effect observed spec- 
troscopically by Mead‘ with X-irradiated linoleic 
acid, is still obecure. Qualitatively aimilar effecta have 
also been shown with 40-kV. X-rays. 

This work has been carried out with the oo-opera- 
tion of the Medical Research Council as part of the 
programme of the Food Investigation ization 
of the Department of Soientiflo and dustrial 
Research. We are grateful to Mr. J. W. Boag and 
Mr. D. Moore, of the Radiotherapeutic Research 
Unit of the Medical Research Council, Hammersmith 
Hospital, for carrying out the necessary irradiations. 

R. 8, HANNAN 
H. J. SHEPHERD 
Low Temperature Station for Research in 
Biochemistry and Biophysics, 
Cambridge. 
Bept. 2. 
1 Hannan, B. B, and Boag, J W, Natwre, 169, 152 (1952). 
1 Loftus-Hils, G., and Thiel, C. C, J. Dairy Res, 14, 840 (1046). 
* Schibsted, H , Indus Eng. Chem (Anal. Ed.), 4, 204 (1932). 
* Mead, J. F., Seno, 115, 470 (1982), 


Differences in the Biological Activity ot 
2:3:5:6 Tetrachloronitrobenzene and 
its Isomers 


Ix a recent paper’, differences 1n the metabolism of 
2:3:5: 6tetrachloronrtrobenrene and the 2:3:4°5 
compound 1n the rabbit have been described. Prelim- 
inary investigations in these laboratories have shown 
other differences between these compounds. 

The 2:3:5:6 symmetrical isomer, formulated as 
& dust, haa been used rucceasfully to control Botrytis 
disease of lettuce’ and dry rot of seed potatoes’, and 1t 
has been shown to inhibit the sprouting of potatoee‘”. 

In our experiments, e n normal strains of 
Fusarium caruleum (Lib.) . in culture, 2:8:4:65 
tetrachloronitrobenzene has inhibited redial growth 
more than the 2:3: 5: 6 180mer. Two of the mutant 
strains produced by McKee, and shown by him to be 
resistant to the 2: 8 : 5 : 6 isomer’, have been tested, 
and found to be less resistant to the 2 > 3 : 4 : b isomer. 
Both retained resistance to 2:3: 5: 6-tetrachloro- 
nitrobenzene after flve months growth in its absence. 
In the accompanying table are results from an experi- 
ment in which subcultures were grown under the 
influence of the vapour from 0-01 gm. of the pure 
isomers deposited centrally in the lida of the Petri 
dishes. 

MUMAN IXOREASE OF COLONY DIAMETER (XM. PER DAY). MQKEE 

STRAN B 





Tetrachloronitrobenzene isomers 
None 2:850 2:8 4°6 
| Xonmal 70 16 37 

Mutant, resistant 538 61 $7 


| 
Strain | 








When 1-lb. batches of Creig's Defiance potatoes 
were each dreesed with 2 gm. of & 2 per cent dust of 
each isomer, and stored in closed tins until untreated 
controla were sprouting profusely, the following mean 
sproub weights were obtained : 
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| Tetrachloronitrobenzene fsoniers 
; None 2:8:5:06 à 2 3:4 5 
| 20-8 gm. 10 4 gm. 


| 27 9 gm 


With treated potatoes in small clamps, some 
inhibrtion of sproutmg occurred with seed treated 
with the 2:3:4:65 isomer, but lesa than that in 
clamps treated with the 2:3:5:6 isomer. It 1s 
concluded that 2:8: 4: 5-tetrachloronitrobanzene 18 
a leaa powerful inhibitor of potato sprouting than is 
the 2:38:65: 6 isomer. 

Application of the isomers as 5 per cent duste to 
lettuce in boxes resulted in & visible check to growth, 
which was quickly overcome in the case of the 
2:8:6:6 isomer but which persisted in plants 
treated with the 2:3:4:6 isomer and produced a 
significant reduction in dry weight of the final crop 
(P = 0 001). It 18 concluded that both isomers oan 
mhibit the growth of lettuce, but the 2:3.4:6 
isomer is & moro powerful inhibitor. Preliminary 
fleld-testa have shown the 2:3:4:5 isomer to be 
leas effective than the 2:3:6:6 in controlling 
Botrytis disease of lettuce. 

The limited examination yet made of 2.3- 4:8- 
tetrachloronitrobenzene suggests ıt is more aotivo 
than the other two isomers in inhibiting the growth 
of both Fusarium cosruleum and Botrytis cinerea in 
culture, and the sprouting of potatoes, but may be 
lees inhibitory towards the growth of lettuce. 

The investigations are continuing. 





M. BROOK 
Research Department, 
Agricultural and Horticultural Division, 
Boots Pure Drug Co., Ltd., 
Lenton Experimental Station, 
Nottingham. 
June 9. 


1 Bray Bo ice Lake, H. J., and Thorpe, W. YV., Biochem J. 
49, lxv (1081). 

1 Brown, W., and Montgomery, N., Ame. App. Biol, 88, 161 (1949). 

* Foister, O. B., and Wilson, A. R., J. Min Agrio, 57, 229 (1050). 

! Brown, W., Amm. ipp Biol, 84, 422 (1017). 

* Lockwill, L CO, Rep. Agric. Hort. Hes Sta. Bristol, 1048, 121 (1949). 

*AMoKee, R. K., Nature, 187, 011 (1951) 


Mode of Action of Agents giving 
Protection from Radlation 


A OONBIDERABLE number of compounds i8 now 
known to be capable of protecting anmals against 
X-rays and other radiations. Among the most 
effectave of these are sodium cyanide and sodium 
aride!, and thiourea"; alcohols? and amimes‘ are 
active at higher concentrations. X-rays degrade 
polymethacrylic acid in aerated aqueous solutions, 
and the extent of the reaction could readily be 
followed by changes 1n viscosity with a high molecular 
weight sample of the polymer’. Table 1 shows that 
the degradation is reduced in the presence of sub- 
stances which are protective agenta in biological 
experiments. Since the compounds were placed in 
the same order of effectiveness in both tests, it 18 

that smilar chemical reactions are in- 
volved. Allyl thiourea, which does not appear to 
have been examined biologically, was found in our 
work to be & highly effective protective agent. 

Since polymethacrylo acid is not degraded by 
comparable doses of X-rays in the absence of arr (seo 
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Tablel. FALL IX VIBOOSITI OY POLYXBTHAORYLIO AOID (0 O25 PLR 

ONNT NEUTRALIZAD TO pH 7) OX IRRADIATION WITH 1,000 r. (£00-K V 

X-RAYS) IM THB PRESEXOD OF COMPOUNDS GIVING PROTHCTION 
AGAINST RADIATION 
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Protective agent 96 fall in veecosity* , 
vono 52 
Solution saturated with nitrogen 20 
4x 107° mn cyanide 79 
ty 107! AL 1 thiourea 00 
8 v 107* M thiourea 140 
| 8x 107 Af sodium azide 160 
j 8 x 10 Af methylamine 49 
| 8» 107* AL met 40 
| 250 107* M n ethanol 20 








* Determined at a shear rato of 50 sec. 


Table 1) the promary products of the radiolyas of 
water, that is, hydrogen atoms and hydroxy] radicals, 
cannot be responsible for the uc Er of carbon- 
carbon bonds in this system. The perhydroryl 
radical, HO,, is known to be formed by X-rays in 
the presence of oxygen and seems to be the moat 
probablo agent responsible for the degradation 
observed. Hydrogen peroxide, another product of 
irradiation, does not by itself react with the polymer 
oven in high concentrations. These resulte mdicate 
that the compounds examined here giving protection 
against radiation may react with perhydroxy! radicals 
possibly by adding an oxygen atom, for example, 
cyanide to cyanate, amie to amine oxide, sulphur 
compounds to sulphones or sulphoxides. The possi- 
bility that these compounds also react with hydroxyl 
radicals was tested in the following experiment. 


Table 2. POLYAXNRIXATION OF AN AQUEOUS BOLUTIOX OF MMTHAORYLIO 
ACID (20 PHR CEST) BY IRBADIATIXG WITH 10,000 r. (2C0-KV X-RAYS) 
i im 








*6 Monomer 

Solution | polymerrized | 

Saturated with nitrogen 515 | 
Raturated with nitrogen + 0-1 M thiourea ! 72 5 
^aturated with nitrogen + 0 1 M allyl thoouren 510 
Raturated with nitrogen + 0 1 af ferrous sulphate z0 0 
Aerated ` 24 
| Aerated + 0 8 Af thiourea 22 b 








Hydroxy! radicals are catalysts in the polymeriz&- 
tion of vinyl compounds, and in deoxygenated solu- 
tions methacryho acid is readily polymerized by 
X-rays. Table 2 shows that this reaction is not 
inhibited by thiourea or allyl thiourea at & concentra- 
tion sixty and one thousand times respectively of 
that needed to protect polymeth&orylio acid against 
X-ray degradation; in fact, the polymerization in 
the presenoe of oxygen is promoted by thiourea. On 
the other hand, ferrous sulphate, which 1s well known 
to react with hydroxyl radicals, prevents the poly- 
merization. Some at least of the compounds giving 
protection against radiation therefore do not react 
with hydroxyl radicals, whereas they all react with 
the radical responmble for the degradation. These 
experiments lead us to suggest that these substances 
protect against radiations tn vivo by competitively 
removing perhydroxyl radicals formed in the presence 
of oxygen, and that it is the reaction of these radicals 
with vital cell oonstituenta which brings about those 
of the biological effecta (for example, radiation sick- 
noss) which can be counteracted by these chemicals. 
‘The protection afforded to annals by reduced oxygen 
lension* is in t with this hypotheeis. 

We wish to thank Prof. A. Haddow for his interest 
and encouragement, and Mr. C. A. Greatorex (Physics 
Department, Royal Cancer Hospital) for carrying out 
the X-ray uradiation. This investigation has n 
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Memorial Fund for Medical Research, and the 
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P. ALENAN! ck 
M. Fox 
Chester Beatty Researoh Institute, 
Royal Cancer Hospital, 
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and 
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The Stauromedusan Craterolophus tethys 
Clark in British Waters 


THE stauromedusan genus Oratsrolophus, although 
bıpolar, has appeared nevertheless to have a curiously 
restricted distribution!. The type species, C. tethys 
Clark 1863 3, seems never to have been rocognized 
outside the type locality Heligoland, though fre- 
quently reported in that region. The southern form, 
OQ. macrocyatts von Lendenfeld?, tho specific status 
of which is in some doubt!, occurs only on the New 
Zealand coast. Recent observations indicato that the 
northern form at least is more widespread than has 
been supposed. 

Stauromeduss make sporadic and infrequent 
appearances on the Yorkshire coast. Haliclyatus 
octoradiatus and & supposed Lucernaria campanulata 
were first recorded from the Scarborough area in 
1913‘, but neither was seen again for nearly ton 
years'*. Since the second appearance there have boon 
no further records or reports of their occurrence ; 
but in 1950 a chance find by Dr. W. 8. Bullough at 
Robin Hood's Bay, Yorkshire, led to the discovery, 
after protracted search, of several specimens of what 
was thought to be a species of Lucernaria. This now 
proves after detailed examination to be, in fact, 
C. tethys Clark. The same species was again present, 
now in some numbers, in the summer of 1951, though 
in the intervening spring 1ts &baence was made tho 
more conspicuous by the sudden appearance of 
Haltclystus octoradvatus (Lamarck). 

It ıs quite certain that these appearances of C. 
tethys are not invasions by & species new to Britan, 
for by a fortunate chance a solitary specunen from 
one of the Scarborough collections mentioned abovet# 
is in the possession of this Department. Though 
allegedly L. campanulata, it is identical with tho 
recent material. There is evidences, too, that the 
species has appeared in other localities. Johnston’ 
described a Lacernaria convolvulus from Berwick Bay 
which is almost certainly not L. campaniulata Lmx. 
to which he afterwards equated it", but on the other 
hand agrees more closely with C. tethys?. Johnston 
further considered that his specimens belonged to the 
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aame species as others found on the Devon coast. 
This i» of same interest, as a recent photograph of & 
specimen from this same region! seams more likely 
to be of O. tethys than of L. campanulata, to which 
it, too, is agoribed. 

It seams very probable that O. tethys has appeared 
at intervals over & considerable stretch of the east 
and south coasta of Britain. It remains to be dig- 
covered whether it is established there, or whether 
it is a case of sterile distribution with periodical 
recruitment occurring from an outside source as & 
result of favourable circumstances at the time of 
reproduction. The latter alternative seems the leds 
likely, since eo far as is known the planula stage 
in the development of Steuromeduss is of short 
duration, and therefore unlikely to be transported 
over any great distance. d . 

I wish to thank Mr. P. G. Corbin both for the loan 
of specimens of Lucernoria and for much helpful 
discussion and assistance with the literature. 

F. SgGROVBH 

Department of Zoology. 

University, Sheffield 10. 

June 6. 
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Uricotelism in the Common Indian 
Apple-Snall, Pila globosa (Swainson) 


NrTROGEN catabolism in animals has been assessed 
partly by analysis of the exoretory products and 
partly by the identification of the enzymes in the 
liver or hepatopancreas. Since Strohl reviewed the 
excretory mechaniam in the Mollusca, work on a 
few European marne, freshwater and terrestrial 
gastropods has been extended’. Since no data aro 
available for an amphibious snail and no parallel 
record for an Indian form, so far as we know, astudy 
was undortaken on tho comtnon Indian apple-anail 
Pala globosa (Sweanson). This particular form, besides 
bemg sanphibious, develops through & clerdoic egg. 
The most active period of this snail’s life 1s during 
the rainy season, when it lives in fresh water and 
feeds and also broeds on the banks. With the 
approach of the winter it becomes leas activo and 
burrows in the mud to pativate for the rest of the 
year until the onset of the next rainy season. 

ing the course of the investigations, it was 
noticed that the urio acid content of the nephridium, 
which in this snail consists of an anterior and & 
posterior renal chamber, was rather low in the maila 
collected from their natural environment during the 
rainy season— being only 7:68 mgm. per gm. dry 
weight of the tissue in the &nterior ohamber &nd 
almost nil m the posterior renal chamber. After 
these snails have been maintained in the laboratory 
in wet jars in the shade for about a month, the 
quantity of uric acid inaroased to about 60 mgm. 
per gm. dry weight of the tsue in the anterior, and 
14 mgm. in the posterior, renal chamber. When some 
of those snails were allowed to estivate in the mud 
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in the laboratory for & couple of months or more, 
the uric acid content of the nephridium gradually 
increased still further, as was shown by periodio 
estimations of the urio acid in their nephridia. It 
attained & maximum of about 102 mgm. per gm. 
dry weight of the tissue in the anterior, and 42 mgm. 
in the posterior, renal chamber, in the snails which 
had setivated for more than six months. 

A few of these setivating animals with high urio 
acid content of the nephridium were selected and 
kept m water in amall glass bowls, in which they were 
left for & number of days and periodically exposed 
to bright sunlight. They were examined one by one 
after regular intervals and the uro acid content of 
their nephridia determined. - It was found that the 
quantity of the uric acid decreased with the length 
of time the snails were kept in the water (see accom- 


panying table). 








| 
Urlo acid* | 
Anterior Poitenor 
ohamber * chamber Total 








^ Urio acid content in gm dry ht of the tmsue 
Two or three analia were selected, for each estima 


Attempts were also made to see if this uricogenesis in 
Pila globosa could be correlated with certain enzymes 
present in the hepatopancreas and the nephridium 
of the snail. Following the technique of Baldwin! 
and Sumner and Somers! for arginase and xanthine 
oxidase Tespectively, it was possible to demonstrate 
the occurrence of both these enzymes in the hepato- 
pancreas of Pla globosa in appreciable quantities. 
However, netther of these enzymes could be detected 
in the nephridium of Pua globosa. Whether these 
enzymes could be directly related to the sstivation 
of Pla is difficult to say", and so far it has not been 
possible to find any appreciable difference in the 
arginase content of the metivating Pila and thoso 
living in an aquarium. The work is, howover, being 
extended by one of us (B. B. 8.). 

All our experiments were carried out ast room 
temperature with controls and blanks simultaneously. 


M. B. Lar 
B. B. Saxena 
Department of Zoology, 
University, Lucknow. 
June 6. 
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Ultra-Violet Papyrography: an Automatic 
Analytical Apparatus using Fllter Paper 
without a Colour Reagent 


A NEw analytical technique using filter paper and 
termed ‘ultra-violet papyrography’! hag been de- 
veloped m these laboratories (Fig. 1). 

The apparatus uses lght from the ultra-violet 
(2537 A.) to visible region for the four methods. 
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. Rm, Parabolio reflector for ultra-vlolet radiation ; L, 
high-pon ar mercury lamp; Pr, quarts for ultra-violet , 
, concave reflector for ultra-violet ; S, alit; P, filter 
paper; PA, pbotomultrpher for ultra-violet; A, amp P 


R, 1eoarder 


(1) densitometry of finished filter papers prepared 
by peper chromatography or electromigration ; 
(2) automatic paper chromatography ; (3) automatic 
paper electromigration ; (4) automatic paper electro- 
chromatography. 

Substances absorbing in the ultra-violet region 
may readily have their Rp values determined by 
use of ultra-violet light in method 1. In this case the 
finished filter paper is moved from the starting line to 
the solvent front. With methods 2, 3 and 4, a beam 
from & monochromator is projected on the fixed paper, 
and & sample is run by use of a developing solvent 
or an electric current. By these latter methods & 
quick automatic analysis of colourless substances is 
realized 


The apparatus oan be used for both qualitative 
and quantitative analyses. By the methods of paper 
chromatography described, there have been obtained 
ultra-violet papyrograms for flavonoids’, alcohol 
xanthates?, and some organic basee*. Thus the 
accompanying papyrogram (Fig. 2) was obtained by 
ultra-violet densitometry (2537 A.) applied to the 
finished paper chromatogram of the hydrolysate of 
deoxyribonucleic acid. 





5 


.2 S,8 line; G y 0; ıd, , 
Fig Haring Mnie Gy Guanine cytosine , d, adanmo 


This work was deecribed at the annual meeting of 
the Pharmaceutical Society of Japan, at Osaka 
University, April 1, 1952, and & symposium of 
microchemistry of plant components held at Kyoto 
University, February 27, 1052. We are indebted to 
Prof. T. Kariyone, of Kyoto University, and Dean 
F. Seto, of this College, for guidance. 

Yourt HASHIMOTO 
Irevuurko Morr 
Institute of Phytochemistry, 
Kobe College of Pharmacy, 
o/o Mikage P.O., 
- Kobe. 
June 8. 
1 Patent applied for. 
1J. Pharm, Soc. Jap., 71, 488 (1051). 
* Nature, 168, 511 (1051). 
* Nature, 108, 730 (1051); J. Pharm. Soc, Japen, 71, 136 (1961). 
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A Simple Paper Chromatographic Method 
for the Study of Transamination, 
Reactions 


RECENTLY, the application of paper chromato- 
graphy to the study of tranaamination reactions has 
been reported by several workers. Tho mothod 
adopted by Fincham! is based on the visual com- 
parison of the spote and as such it is only roughly 
quantitative. Tulpule and Patwardhan" reporte & 
method based on conversion of a-ketoglutaric acid 
and pyruvic acid to the respective dinitrophonyl- 
hydrazones and estimating them colorimcirically 
after paper chromatographic separation. This method, 
even though claimed to be accurate, is obviously 
time-consummg and tedious. Whilo our work on 
transaminating systems in Indian pulses was in pro- 
gress, Awapara’s paper? appeared in which the dis- 
tribution of transammases in rat organs was followed 
by using unidimensional paper chromatography. 

In this communication is presented a simple 
method for the detection and quantitative detormina- 
tion of transaminase activity in plant tissues using 
the circular paper chromatographic technique‘. 
which is now being continuously used in thw lah- 
oratory. 

The following reactions have bean studied by us 
(a) alanine + a-ketogiutarate — glutamic acid + 
pyruvate; (b) gtutamic acid + te — alan- 
ine + a-ketoglutarate; (oc) aspartic acid + a-keto- 
glutarate -— glutamic acid + oxalacetate. 

e was prepared by extracting the powder 
of i seeds (Phaseolus radiatus) with water 
(1:4, w/v) and dialysing the centrifuged extract 
against distilled water for 24—48 hr. at 0-5? C. Tho 
dialysed extract was centrifuged and tho oloudy 
supernatant used in these moents. The reaction 
mixture containing 0-1 -o.e. of M/15 amino-acid, 
0-1 o.c. of M/15 a-ketoglutario or pyruvic avid 
(neutralized with sodium hydroxide), 1 c.c. of M/15 
phosphate buffer (pH 7-4) and 0-8 o.c. of enzyme 
solution, was incubated at 85°C. for 2 hr. and the 
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show mg presence of transominiting 
in gram ( redvatus) Tho reaction mixturts 


at positions 
Ag Bu O,, refer to the reaction mixtures at 0 hr for tho systems 
mentioned tn the text; As ir Om Ia Min same after 2 br. incaba- 
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reaction stopped by the addition of an equal volume 
of absolute ethanol. The protein precipitated was 
centrifuged off and 20 ul. of the clear supernatant 
were spotted on the paper and developed aa described 
in earher publications®. 

The accompanying photograph is of a typical 
chromatogram showing the presence of tho above 
systems in green gram (Phaseolus radiatus). 

The progreas of the reaction was followed quant- 
itatively by estimating the amino-acids by the 
followmg method’. The colour on the chromatogram 
was developed by spraying with 0:6 per cent ninhydrin 
in 95 per cent acetone, heating at 65° C. for 80 min., 
cutting off the individual amino-acid bands, extract- 
ing the colour with 4 6.0. of 75 cent ethanol oon- 
taming 0:2 mgm. of CuSO,,6H40, and measurmg the 
colour intensity with o Klett-Summerson photo- 
electrio colorimeter using & green filter (540 mu). An 
interesting feature 18 the effect of added ouprio ions, 
which increases the tone and colour intensity consider- 
ably. The method is highly sensitive, snmple and can 
be easily carried out in a short trme. 

Full details of this investigation will be published 
in the Journal of the Tadiars Inetisicis of Sotenos. 

K. V. QIRI 
` A. N. RADHAKRISHNAN 
C. B. VAIDYANATHAN 
Department of Biochemistry, 
Indian Institute of Science, 


Bangalore 3. 
May 26. 
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Self-branching of Vinyl Polymers 


Taa physical properties of a substance consisting 
of long-chain molecules are modified considerably if 
branches are introduced mto the molecules, and a 
method for estimating the number and length of the 
branches in & synthetic addition polymer would be 
of very great value. That some types of vinyl 
polymers are, in fact, branched has been demonstrated 
in this laboratory by an examination of the molecular 
weight (M) and length (d) of polyvinyl acetate in 
suitable solvents!. According to light-scattering 
theory, the value of M/d* should be independent of 
M. In fact, M/d* moreases in value as the temperature 
of synthems is increased, showing that the polymer 
becomes more compaot in structure, that is, branching 
beoomes more pronounoed. 

During the polymerization of a vinyl monomer, 
branching occurs aie to a growing radical attack- 
ing & dead polymer molecule, abstracting a hydrogen 
atom and forming a free valency in the polymer 
chain; growth of a side-chain oan begin at this 
point. It has been demonstrated that if a monomer 
is polymerized in the presence of the polymer of a 
second monomer, it is possible to isolate material 
containing both types of monomer unit*; durmg 
the polymerization, side-chains must have been 
grafted on the dead polymer. A new method has 
now been developed for studymg the branching 
reaction using a single monomer, and preliminary 
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results obtamed using styrene and. vinyl acetate are 
presented here. 

Monomeric styrene labelled with carbon-14 was 
polymerized in the presence of inactive polystyrene 
of average molecular weight about 500,000, the 
conditions being adjusted so that the active monomer 
yielded polymer of fairly low molecular weight (about 
50,000). A small fraction of the material of highest 
molecular weight waa isolated and it was found to 
possess an appreciable amount of activity. In order 
to calculate the amount of activity which was 
chemically combined with the high polymer, it was 
necessary to perform a blank experiment and to 
make allowance for incomplete separation of active 
low polymer and inactive polymer. 

Comparison of the activity on the 
polymer with the activity of polymer formed directly 
from the active monomer would have itted 
calculation of the number of branches in the system 
if the average length of the branches had been known. 
It was aasumed that the average length of the 
branches was equal to half the average chain-length 
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. of the linear polymer formed at the same timo. The 


rate of formation of branch-pomts, which is 

to the rate of transfer to polymer, 8 kn(M.U.), 
where n is the number of growing centres in the 
system and (M.U.) is the concentration of monomer 
unita incorporated in the polymer. The value of n can 
be calculated from the observed rate of polymeriza- 
tion, the concentration of monomer and the velocity 
constant for chain-growth. Provisional values m litre 
mole- sec.-! for the constant ky are 0-35 at 130? C. 
and 0-56 at 154? C., giving approximately 7 koal. 
as the energy of activation. At 154° there ia one 
branch of 115 monomer unite for about 7,920 mono- 
mer unita in the linear polymer. If the polymerization 
of styrene is carried to high conversion at elevated 
temperatures, an appreciable number of branches may 
be formed ; but at temperatures below about 100° O. 
in reactions allowed to proceed only to amall conver- 
sions, branching must be negligible. 

The experimental procedure was altered slightly 
for studying the branching of vinyl acetate. Un- 
labelled monomeric vinyl acetate was polymenzed in 
the presance of labelled polyvinyl acetate of high 
molecular weight (about 660,000), the conditions 
being such that & polymer of average molecular weight 
about 100,000 was produced. A value of 8-1 litres 
mole? sec. was obtamed for the velocity constant 
ka at 40? C. At this temperature there was one side- 
chain of 582 monomer units on the average for 
2,760 monomer units combined in the form of Imear 
polymer. Clearly, transfer to polymer and branching 
are of more mgnificance in the polymerization of 
vinyl acetate than in that of styrene, owing to 
the much higher reactivity of the vinyl acetate 
radical. 

The results indicate that the value of the velocity 
constant k, is similar to those for the velocity con 
stants for transfer to monomer (hy) and for tranafei 
to small molecules (ky), which oan be taken as models 
for the monomer unit in the polymer’. For styrene 
at 180°, k, was found to be 0-35 litre mole-? seo.-!, 
while br and ky’ for ethyl benzene are calculated as 
0-34 and 0:45 litre mole geo.-! ively. In 
the case of vinyl acetate, by at 40° is 8-1 litres mole? 

890.7, while a value of about 5 litres mole! seo. 
hus bean quoted for ky at 50° O. 

It can be predicted that branching is most likely 
to be important for monomers which yield reactive 
radicals, for example, vinyl chloride; branching 
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ight be particularly ronounoed with this monomer, 
pur abstraction of dohlosue atom by & free radical 
should occur more easily than the abstraction of & 
hydrogen atom. 

The resulta of experiments with further monomers, 
and full details of the experimental procedure, will 
oe published elsewhere. 

J. C. BEVIXGTON 


Q. M. GUTUN 
H. W. MELYOLA 
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Chemistry Department, 
University, 
Birmingham 15. 
Oct. 18. 
1 Bosworth, P., Mason, O R., Melville, H. W., and Poaker, F. W., 
J. Polymer Sov. (in the press). 
Carin, R. B., and Hufford, D. L, J. Amer. Cham. Soo, 78, 4200 


(1960). 
! Values for hy and By’ have been oeloulated from date collected by 


Burnett, G. M , Quart. Rev, 4, 202 (1960). 


Anomalous Specific Heat of Chromium 
Oxide (Cr,O,) at the Antiferromagnetic 
Curie Temperature 


RECENTLY, some observutions have been published 
of phenomena related to the second-order transition 
of chromium oxide (Cr,0,) at the antiferromagnetic 
Curie temperature; for example, the change of 
lattice constants! and the anomalous absorption of 
hugh-frequancy electromagnetic energy*. However, 80 
far as I am aware, no measurements of an anomalous 
specific heat have been published. In the present 
communication, measurements are peser of Oy 
between 100° and 3850? K. and of the magnetic 
susceptibility y between 77° and 650° K., which 
were made on samples of the same preparation of 
chromium oxide. 

The compound was prepared by firing ammonium 
dichromate in air at 1,000°C. The susceptibility 
waa measured on & semple of 280 mgm. of the result- 
ing oxide by the Faraday’ method (force on the 
specimen ın an inhomogeneous magnetic fleld). The 
torsion spring balance used was an improved design 
of that desorbed elsewhere’. The resulte are plotted 
in Fig. 1. It is remarkable that the values of y at 
low temperatures are lower than those found by Foéx 
and Graff*, whereas the high-temperature values of 
y seem to be somewhat higher than was found by 
these investigators. The dip of the curve which is 
believed to indicate the antiferromagnetio Curie 
temperature is found at 45° C. 
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Fig. 2. Molecular spectfic heat of chromium oxide as a function 
of temperature 


The specific heat was investigated on a sample of 
29-6 gm. The substance was well enough sinterod 
to form one solid piece, so that no container had to 
be used. for the ada measurements. The appar- 
atus and method were the same as described by 
Volger*. The resulte are grven in Fig. 2. Obviously, 
the anomaly of Op at about 85? O. 18 due to the final 
disappearance of the &ntiferromagnetio ordering. 
The very steep drop of C, was confirmed by the 
continuous heating method (analys of the drift of 
temperature caused by & very amall supply of hoeat!). 
Similar anomalies of the specific heat have been 
observed with oxides of other transition olements 
exhibiting antiferromagnetism ; for example, man- 
ganese oxide (MnO) and dioxide (MnO,), and iron 
oxide (FeO) and also with copper oxide (CuO)*". 

In & recant paper, Foex! states that his unpublished 
measurements of the thermal expansion or the specific 
heat of chromium oxide indicate a Curie point of 
this oxide at 40° O. 

I am much indebted to Mr. F. C. Romeyn for 
preparmg the compound, and to Mr. J. H. Aalberts 
for help during the measurements. 

J. VOLGERE 

Philips Research Laboratories, 

N.Y. Philips’ Gloeilampenfabrieken, 
Eindhoven, Netherlands. 
April 24. 
1 Greenwald, 8., and Smart, J. 8., Natwre, 168, 523 (1050). Greenwald, 
B., Nature, 168, 370 (1961) 
1 Trounson, H P., et al., Phys. Rer., 79, 642 (1050). 
* Volger, J., thesis, Leyden (1046). 
Foer, G., and Graff, AL, O.R. Acad. Soi., Peru, 909, 160 (1939) 
* Volger, J., Pluhys Res. Rep. 7, 21 (1052), 
*MIller, J. Amer Chom. Soe., BO, 1875 (1928). 
"Miller, J. Amer. Chem. Soc, El, 215 (1020). 
t Fokx, AL, Bull. Soe Ohim. de France, 373 (MaurmAvril 1052) 
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Therm ics of Irreversible 
Electrochemíca! Processes 


Iw a recent paper, DeGroot and Tolhoek! have 
attempted, by means of an application of the thermo- 
dynamics of irreversible proceases, to extend Guggen- 
heim’s’ ideas concernmg the activities of ions and 
the electrical potential differance between two phases. 
To this end ee have considered a medium sh 
& bulk motion and in which chemical reactions an 
flows of energy, matter and electricity are occurring ; 
two differant mathematical treatments of this system 
are given. 

As a result of their second treatment, these authors 
deduce that electrical potential drfferences are (in 
principle) mpasurable apart from differences in ionio 
chemical potentials, provided that an electrical space 
charge is present, that is, in nearly insulating media 
but not in media showing any appreciable degree of 
electrical conductivity. This conclusion is obtained 
from the fact that the thermodynamio equations of 
this method of treatment, provided that there is no 
space charge, contain the chemical potential yn; of the 
ith ionic species and the electrical term ep (where » is 
the electrical potential of the medium and «4, the ionio 
charge) only in the combination [4 = w, + eg, that 
is, ag the electrochemical potential of +; if a space 
charge exists, however, the equations contain addi- 
tional terms involving o but not ui. 

Now both the second and first methods of treat- 
ment involve the use of the following thermostatic 
equation for the change in intrinsio energy of a 
system : 

dU = TAS — pdY + Epdm, —— (1) 
i 


where the symbols have their usual thermodynaznio 
meaning. Since the change in U is quite independent 
of the path followed, it is quite correct to apply this 
equation to any prooem whatever occurring in the 
system, reversible or irreversible. However, it is 
subject to the restriction that the system does no 
specialized work, that is, no work which cannot be 
included in the second and third terms on the right 
of (1). It is therefore quite erroneous to apply it to & 
system. containing electrical and potentials, 
which can orm electrical work. 

It is ascertained from thermostatic first 
A AT when EE can partorm mpecialieed 
work, a term representing the maximum specialized 
work that it is capable of performing under reversible 
conditions must added to (1). The equation is 
then still applicable to an irreversible change, for the 
game reason as before ; but it must be noted that the 
specialized work term is then not equal to the special- 
ized work which has actually been performed m the 


proceas. In the case of electrical work, the correct | 


form of the equation is obtamed by replacing the 
chemical potentials pi in (1) by the electrochemical 
potentials u; as defined above: 


dU = TaS — pdV + Xjüdn. (2) 
t 


It is this expression, not (1), which must be taken 
as the basis of the thermodynamio treatment of an 
irreversible electrochemical process, although the 
erroneous use of (1) has apparently been in vogue 
for a number of yeers'. 

If now the first method of DeGroot and Tolhoek 
ni Dagtied h opet ne C) D rnd tae ) as the 
only modification, ib will be foun that the equations 
finally obtained do indeed contain w, and e only in 
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the combination p; in particular, the thermo- 
dynamic force acting on the sth ion is given by : 


X, = F, — T gred(m/T), (3) 
where F, is the non-electrical external force actmg 
on the ion (the effect of external electrical forces is 
already included in the ọ term of m). Equation (3) 
leads to the usual and well-known results when apphed 
in any particular problem. Thus from this first 
treatment alone ıb is seen that no thermodynamic 
Ineasurement can ever determine separately either 
the electrical or non-electrical part of w, no matter 
whether or not & space charge exists in the system. 

The second method of DeGroot and Tolhoek can 
also be carried through with the same modifloation, 
but then some rather iar equations result. In 
this method, instead of the intringio energy U, used 
in the first case, & quantity U is employed; this it 
said to be the “intrinsic energy, including electrical 
energy", and is defined as: 

U = U + o, (4) 


where 6 ig the total electrio charge in the system. 
However, the intrinsio energy U doee, by definition, 
inolude the totality of the energy contained in the 

80 the addition of the term eo is tantamount 
to including the electrical energy twice over. Thus 
U aa defined by (4) is & new thermodynamio function 
which might conceivably have some particular 
applications, but which certainly cannot be used in 
place of U in equations (1) and (2). 

The whole of this second method of treatment 
must therefore be considered invalid. This leaves us 
with the conclusion, drawn from the revised first 
treatment, that thermodynamic measurements on 
any will never give us anything other than 
the electrochemical potentials pi of the ionic species 
concerned. This :8 m complete agreement with 

im’s original conclusions. The question of 
whether or not the electrical and non-electrical parte 
into which the pi may be formally split have any 
real physical significance is, however, quite another 
matter and cannot be discussed here. 

Perm H. Kemp 
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48 Athensum Road, 
London, N.20. Aug. 19. 


i DeGióot, Es and Tolhoek, H. A., Proc. K. Ned. Akad. IF a., 54, B, 
42 (1 D 


' B. A., J. Phyo, Chem., $3, 849 (1929) ; 34,1540 (1030) 
"Derek rou "Thermodynamios of Irrevermble Processes’ 
redes 1951 dade x. m “The Thermodynamics oi 
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Thermal Decomposition of Normal 
Paraffins 


Donma the past two years, four papers dealing 
with the thermal decomposition of normal paraffin 
hydrocarbons by Sir Oyril Hinshelwood and his 
collaborators have bean published in the Proceedings 
of the Royal Sooiety. The work described in them is 
based upon the following assumptions : (1) that 
primary decomposition, in the simplest case, involvet 
the formation of methane, and the corresponding 
olefine ; (2) that reaction is inhibited by the additior 
of nitric oxide to the paraffin, and may therefore be 
assumed to be initiated by free radicals, and carried 
forward by & chain mechanism; (8) that the rate 
of the process mentioned under (1) can be measured 
by observing the rate of change of preasure at con 
stant volume and temperature. 
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Before the War, one of us with various collaborators 
iad shown that, in the case of ethane: (1) primary 
hermal decomposition of the hydrocarbon resulta 
n hydrogen and ethylene only; this process is 
nhibited by the addition of nitrio oxide to the 
thane; (2) the formation of methane, and under 
ertain conditions of methane and po together, 
8 secondary to the formation of hydrogen and 
ithylene. The formation of methane, or af methane 
ind polymer together, which ia & measure of the rate 
of disappearance of O,-hydrocarbon, is the result of 
, single time-determining process, the rate of which 
8 not diminished but slightly accelerated by the 
wresence of nitric oxide. 

The behaviour of ethane might be to be 
mique, and we assume that for this reason this work 
188 not been referred to in the pa we have men- 
Joned. We have now proved, however, that the 
-hermal decomposition of propane follows exactly 
-he same course. This fact, and others of which we 
nve details in a paper which has bean communicated 
o the Royal Society, appear to us to justify the 
laim that the manner in which normal 
aydrocarbons when heated is that which 
ve have described. locus of the rupture of the 
yarbon chain is that of the ethylene bond in the 
product of the primary olefme. In the case of ethane 
and there can, of course, be only one olefine. 
[n case of butane one would expect that the 
primary olefme would be l-butylene, from which the 
secondary products would be methane, possibly with 
some polymer, and propylene. But in the region of 
aur experimenta & shift in the ition of the double 
bond would give rise, in the i oo to some 
dimeth: , the secondary products from 
which would be ethane and ethylene. This is what 
: actually observed. 

We believe that the results which we have obtained- 
places our knowledge OMM e er 
reactions on & firm experimental fo tion. 

Orrrronp G. BILcodKS 
Gloucester Technical College. 
Morre W. TRAVERS 
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University, Bristol. 
Bept. 29. 


Ir is not correct to say that the work from this lab- 
watory referred to is based n the ‘assumptions’ 
'L), (2) and (8) of the communication from Mr. C. G. 
3Jiloocks and Prof. M. W. Travers. That the reactions 
wre partly chain reactions, and that in many cases 
jremure change is quantitatively proportional to 
lecrease in amount of original paraffin, represent 
Xongidered conclusions from detailed meee 
1) has never been stated: the formation of methane 
ind olefine hag been given as one of several simult- 
neous modes of decomposition of the higher paraffins. 

The writers appear to think that the primary and 
sredominant formation of ethylene and h 
Yom ethane is incompetible with a chain reaction 
M alkyl radicals. Reference to almost any 
text- on chemical kinetics shows that this would 
be an error. (According to a generally &ooepted 
soheme—not devised by-us—the ethylene is formed 
by breakdown of ethyl redioals.) 

The implication of (3), that work in this laboratory 
hag uncritioally used change of preegure as & measure 
of reaction-rate, is wholly unfounded. Detailed 
analyses &b up iex ey of various reactions of 
paraffins have been repeatedly, and indirect 
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testa that the kinetio conclusions are independent of 
le errors from this source have also been applied. 
One of tho- latest. published seta of énalsea if i 
Proo. Roy. Soo., A, 214, 20 (1952), and here it is 
again specifically shown that change of pressure gives 
& good measure of initial rate. The results also 
contradict decisively Prof. Travers’s contention that 
the higher paraffins would give primarily olefine and 
hydrogen only. With normal butane at 530° C. and 
1,400 mm. initial pressure, when the increase of 
peu c en Ge of hydrogen, 
, methane and ethane in the products are, 
respectively, 2-14, 4-1, 31-4 and 13:4; when the 
increase of pressure ia 357 mm. these percentages are, 
respectively, 2-14, 3-9, 82.9 and 14-5 (the analyses 
are by masa spectrometer). The other constituents 
are also consistent with primary formatian of lower 
n and olefins. 

Ethane itself could not, of course, give methanc 
ee eee! that it gives methane by 
some process is y known. Propane does the 
same; but this cannot have much bearing on the 
primary behaviour of higher hydrocarbons, nor upon 
the ion whether and to what extent the reactions 
invo ohain Bteacie and Puddington! 
have shown that the primary decomposition of pro- 
pene gives approximately equal amounta on one hand 
ups deu cM 

&nd ethylene. 
O. N. HINSHNLWOOD 
C. J. DANBY 
Physical Chemistry Laboratory, 
Bouth Parks Road, 
Oxford. Oct. 21. 


1 Qenad. J. Res., B, 16, 411 (1938). 


Autoradiography of Metal Surfaces 
using a lochemical Method 


A NUMBER of methods have been suggested for the 
autoradiographic study of metal surfaces. Variations 
of surface composition have been detected using 
differences in nuclear reactions occurring during 
irradiation!, differences in radioactivity produced as 
a result of irradiation™, and differences in contact 
potential leading to differences in inc dae of 
charged radioactive material‘. The method deacribed 
in this communication uses the different chemical 
reactivities of the various metal components towards 
some radioactive substance that forme a localized 
radioactive reaction on the metal surface, 

i ta were carried out with amyl iodide 
containing some of the iodine-131 isotope, which has 
a half-life of eight days and emits both f- and y-rays. 
The liquid as obtained had & speciflo activity of 
1:5 mO./gm. It had an amber oolour and probably 
contained free iodine, and it seams likely that this 
iodine, rather than the amyl iodide itself, was 
responsible for the chemical reactions observed. 

When the liquid was placed on & clean copper 
surface, allowed to remain for fifteen seconds and 
wiped off with filter paper, a considerable amount 
of radioactivity remained on the copper surface. 
Autoradiographs of the copper surface were taken 
and measurements showed that the equivalent of 
150 atomio layers of iodine was present on the copper 
surface, almost i in & chemically combined 
form. On a mild steel surface under the same condi- 
tions, the amount of activity was much lees, equiva- 
lent to ten atomic layers only. Washing with cold 
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Autoradiograph of steel surfaco showmg location of copper 
fragments transferred during slidmg 


water did not affect the activity on the copper; but 
it removed all but 24 iodine layers from the steel 
surface. It is possible that this residual iodine layer 
was of monolayer thickness only, the factor of 24 
being the ratio of real to apparent surface area for 
the lapped steel specimen’. 

The accompanying illustration shows an auto- 
radiograph of the friction track produced by & clean, 
hemispherically ended copper specimen slidmg on 
steel under a load of 1 kgm., after which the iodine 
solution was applied for fifteen seconda, the surface 
washed with oold water and a two-day exposure 
given on ‘No-Screen X-Ray’ film. The copper wear 
fragments tranaferred to the steel are ahown as black 
circular patches along the (curved) sliding track, 
while the background due to the steel is nearly 
invisible. The general appearance of the friction track 
is very similar to one shown by Rabinowicz and 
Tabor’, who obtained their autoradiograph by an 
entirely different method using & radioactive copper 
specimen. 

Of a number of metals and alloys examined, silver, 
chromium, lead and copper react most strongly with 
the iodine (~ 200 atomic layers) ; indium, tungsten 
carbide and brass react less vigorously (~ 50 layers) ; 
aluminium, bismuth, nickel, antimony, tin, oedmium 
and mild steel produce still thinner films (~ 15 
layers); while zino and titanium take up only three 
&tomio layers. 

The radiochemical method would appear to have 
considerable potentialties in surface &utoradio- 
graphy. Since only the surface itself is activated, 
good resolution can be achieved, while flexibility is 
ensured by the large number of radioactive chemicals 
and solventa that oan be used to achieve a difference 


in the radioactive intensity at various regions on the 
surface. 
E. RABINOWICZ 
Lubrication Laboratory, 
Department of Mechanical i 


Engineering, 
Massachusetts Institute of Technology, 
Cambridge, Mass. May 23. 
1 Hillert, AL, Nature, 168, 30 (1961). 
1 Robinowiox, H, Proc. Phys. Soc., A, 64, 939 (1961). 
* Michael, Leavitt, Borer and Spedden, J. App. Phys , 88, 1403 (1081). 
4\Voatermark and Brwell, Nature, 189, 708 (1052) 
' Bowden and Hideal, Proc, Roy. , 120, 80 (1928), 
* BHabinowicx and Tabor, Pros. Roy. Soc., A, 908 455 (1951) 


Gravitational Instability of a Turbulent 
Medium 


CHANDRASEXHAR has derived in a very elegant 
manner!, from his theory of density fluctuations ih 
an isotropic hamogeneous turbulence field", the 
generalization to @ turbulent medium of Jeans’s 
criterion for the stability against inhomogeneity of 
an infinite escent homogeneous medium. The 
expression ich he obtains may be written: 
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E oo a (e* + 3u5) 


HN kô Tr 
a ay RET > (1) 
where A 38 the orrtical length for stability, c is the 
speed of sound in the medium, 0 the temperature. 
m the mass of a gas molecule, and u’ the mean 
square velocity of the turbulence field. ; 
First, we should hke to point out that because of 
the slow change m density in this process, the tem- 
perature will not vary adiabatically, as in the case 
of the relatively high frequencies involved in most 
acoustic radiation, but rather will approximately 
obey & polytrope law of the form 


6 = 8, (Ey. (3) 


where « is adjusted to give the beat fit to the theoret- 
ical equilibrium temperatures’. One finds approx- 
imately 0:4 <a < 1:00 m Ay regions and 1 00 < 
a < 1:04 in Hj regions. Thus y should be replaced 
by « in equation (1). 

Secondly, we should like to point out that ex- 
preesion (1) may be derived by some simple physical 
arguments. From the virial theorem one sees that 
it i8 the internal translational velocities of the mole- 
cules which oppose the gravitational forces. The 
kinetic temperature is defined as a direct measure 
of these motians. Thus, we define a ‘turbulence tem- 
perature @ by 

3ko = mu’. 
We also assume that 


6 = 8 (2 ye. 


Now, without turbulence, 
xk 
Gom 


BO that að is the quantity charactenstic of the internal 
stability of the medium. To include the turbulence, 
therefore, we simply replace a0 by a0 + 46. We 
obtain d 

xk 


Gom m 

If we assume, after Chandrasekhar, that u3 is 
independent of time, while p is varying, then 1 = 1 
and we have: 


(3) 
(4) 


2! = 


a0, 


Mo- (a8 + A6). 


If 


and is the veloaty of sound with period less than 
the thermal relaxation time of the gas, then we may 
write 
T 
ijo Ge (e* + 143). 
E. N. PARKER 
Department of Mathematics and Astronomy, 
University of Utah. 
Balt Lake City. 
Utah. 
May 27. 

1 Chandrasekhar, 8., Proc. Roy. Soo, A, M10, 18 (1951) 


1 Chandrasekhar, 8, Proc. Hoy. Soc, A, 810, 20 (1951) 
* Spitzer, yun, L., and Barodof, dI., Astrophys J., 111, 508 (1050) 
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FORTHCOMING EVENTS 


(Alestings marked with on asterisk * are opon to the public) 


Monday, December 15 
_ SCHOOL OF pi. HR hM RSITY OY LONDON (in the Chemis 


try 
hool of H and ical Aledicine, 
geppel Street Yar Street, . Darimgton, 


ndm. ony C.J), at m.—Dr. 
and Aledieme'' 

r Or CHEMICAL INDUSTRY, Crop PROTXEOTIOX PANEL of the 
AGRIGULTURM GROUP (nt the Chemical Socisty, Burlington House, 
Plooadilly, London, W.1), at 580 p.m —àlr. H. E Harbour: 
"The Chemical Control o£ Animal Pnramtes''.* 


Tuesday, December 16 


NT OF ORMIIUAL IXDUPTRY, AGRICULTURH GROUP (in the 
Chem Lecture Thontre, Royal College of Bo Im 
Tosituts e Rod, Tondon, WE „at 216 p m.—Dr. J. H. Homence, 
Dr. N. H. Pizer and Dr G Papers on "The Doterm!nntion 
of Phosphorus and Pianina In Acid Extruots of Bois".* 
Bucawias SoorrrY (at tho Royal Soclety, Burlington House, 
Plocadilly Tudon, DI ot 530 p m.—Prof. Roger Rumell "Ex- 
peumental 8 of lfereditary ences on Animal Behaywour’’.* 
OIL AND Cou 6 OHXXISTS" ANTON I LONDON SECTION ee (at he tho 
R EE ines, of Tropical Medioms and H 
26 London, W.1), at 7 p.m.—Dr. . F. P ve 
adir eben A in Paint Research” 


Tuesday, December 16—Wednesday, December 17 


ASSOCIATION OF UNIVERSITY TLLOHBRS (at Trinity Oollege, Cam- 
bndge).—Àleet!ng of the Central Council. 


Wednesday, December |7 


ROYAL Bogner OF ARTS (nt John Adam Btreet, Adelphi, a Lannon, 
ue at 2.50 p.m.—Rt Hon. Lord Merthyr: 


GEOLOGIGaL SOOTY oy Loxpox (at Burlington House, Piccadilly, 
ium W.1), at 5 p.m.—Belentifio Papers. 
AL METEOROLOGIOAL BOGIETY (at 49 Cromwell Road, London, 
genre at 6 p.m.—Soientific Papers, 
ROYAL AIIOgOSOOPIOAL Soomry (at Tavistook House South, 
Tavistook pd LEE 6-30 BUB. «Hes Jean Hanson . 
Ihe Bub-Microscop!e Structure of Muscles 
INSTITUTE OY FUEL (at the Royal of Arts, John Adem 
Street, Pirmat, Adelphi, Tondon W.O 2), at 6 pers on "The Sulphur 
ue Gases discharged fan P Power-Btation Cheney”. 


Thursday, December 18 
INXSTITUTIOX OY BIDTONG AXD ALETALLURGY (at the Geological Soolety 


of London, B House, Plocad!lly, London, W.1), at 5 p m.— 
Sofentiflo Papers 

LONDOX es BSoogrETY (at the Ro i Astronomloal 
Soeloty, Bar ouse, Plocndilly, London, W. at 5 ,m.— 
Dr N. 8. H& oein of crie IM, "arinbl, 


BooreTr oF oigan IADUBTEY, MICROBIOLOGY GROUP (at tho 
Institution of Eleo Baroy Place, Victoria Embank- 
.m.—Dr. Arthur Hughes. ''Aspoots 


trieal Engineers, 
ment, London, W.0.2), an S 
at Gell Life Behaviour Embryonte Cells tn Tuo Culture", 


CHmuIOAL SOCIETY (at D Bortngtos House, Piocadilty, London, W.1), 
at 7.30 p.m.—Serentiflo Pa 

Sodiery yor VISITixe oer (ate 5 olg g emen Bises 
Tondon, W.1), at 7.30 p.m.—Prof. lenco 


Thursday, December |8—Friday, December 19 
PHYBIGsL BoorETY (in the Phytol Laboratories, The Univeral 
Provinetal 


Manohester).— Autumn Meeting on “Jonization Lors 
Rolattvistle Particles” 


Friday, December 19 


BIOOHLWIOAL Y (In the Department of Blochemistry and 
Chemistry, Bt s Hospital Medical College, Oharter- 
house Square, London, ILC], at 2 pm. Solent Papen, 


I oF NATATION at the Royal Geographical POM 
1K m Aes DOR wW. DE i 5 pam Brigadier 
avigation an 


Saturday, December 20 


Nurmaitiox Socuery (m the Department of B 
Unwenruty, SheMeld), 10 15 Am- ial on “The 
Vitamins fn Metabolic 


» The 
e of 


APPOINTMENTS VACANT 


APPLICATIONS are Invited for the following appointments 
before the dates mentioned R M ee 
BOTANIST (malo) Pass degree in botany ts emential) m the Fleld 
Vo prin and other meds by soochenical harvesing -Tho Sematan, 
The 
KaK per 1 ane Ts Agnoulturel Engineering, Wrest Park, Busot, 
December 
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ASBIFRAXT CHHuINT at tho Bewnge Treatment is East Hyde 
—The Town Clerk, Town Hall, Luton (December 20 

ASSISTANT LECTURER IY AXATOXY— The Beeretary, Unversity 
College, Gower Street, London, W.O.1 (Dacsnter tu). 

PRIX SarmWTIFIO OFFIOER at the Propulsion Research Lab- 
ponfble for initiation 


London, E 0.1 (December 31). 

PRINCIPAL AGRICULTURAL EOONOMIST AND HAAD OF TUD AQRI- 
CULTURAL EOOXOMIOS DEPARTMENT with the status of Heuder— 
The Hegumirar, The University, Manchester 13 (January 13) 

Scigxcn S8TUDENTBUIPS at the Military College of Beience, Shriven- 
Henr Secretary, ey of Supply (Est 3 Room 510, Carlton 
Hotel, Haymarket, Lond Jon, 8.W.1 (January 14), 

Aq@noxowst (Ph.D agronomy, with speomlzation d soil 
fertility, us the pen requirement) —The s Becretary, d 

Research Board, P.O. Box 1009, Salmbury, Southern Rhodes chant 

15 
2i OF PHYBIOAL CIILMISTRY at the Instituto of Cancer Hew arch 
oyal onon Hapa, The Academic Registrar, Unhcemiiy of 

Bo Senn ndon, W.C 1 (January 15). 

SAXIOR A E a LEOTORER, and a FELLOWSHIP (temporuy), 
IN THH DEPARTMENT OF CIEXT$IRY AXD CHEMICAL TLECHAOLOQOY, 
Univermty of Nntal, Durban—The Secretary, Associntion of Univer- 
sitios of the Bnthh Commonwealth, 5 Gordon Square, London, W.O.1 
(January 16) 

READARSHIP IX BTATINTIOS at the London School of Lronomici 
and Political Science—The Academic Registrar, Unrvermty of London, 
Senato House, London, WC 1 (January 20) 

Aucklond University 


college OY ELEOTRIQAL EXGINEBBING 1n 
College pg of Xer Zealand}—The Secretary, Arsocintion of 
Univermifos of the Britrsh Commonwealth, 6 Gordon Square, London, 
W.C.1 (January 31) 
GRADUATD ASSISTANT PE with knowledge of modern 
hysa] techniqu amio would be mterested in cardiovasculal 
nien Dr G.8 wes, Nuffield Institute for Modical Research, 
ord E 81). 
‘LECTURER IX CIVIL EXGIKEERIXG at the Unrveruity of Melbourne- - 
The Secretary, of Universities of the tish Common- 
wealth, 5 Conlon Square, London, W.C.] (January 31). 
ASSISTANT DIRECTOR OF THA COMMONWHALTH IKSTITUIL OF 
ExTOMOLOGY—The Secretary, nee Agncultural Burenux, 
Farnham Royal, Bucks (February 28) 
ASKIMTAXT LECTURER (with nn honours degroc and Interested in 


Tower Ham pswich 

BIOCHEMISTRY GRADUATE (Ph D.) with experience tn tho enrymo 
feld, to collaborate on research on the enzymes of developing red 
plond oells—The Director, Blood Transfuston Bervwice, Loyal 


1. 
BOTANIST to in the preperation of Flore of Tropical Bast 
Africa at Royal Botanlo Gardens, Kew—Tho Undor-Secretary of 
Btate, Research Department (B 610), Sanctuary 
nds Great Bmith Btreet, London, 8 
IK Tho Unhenilty, 


DEMOXNSTRATOR Botan Y—Tho Regwtrar, 

MEOHAXIQAL AND ELXOTRIQAL EKGINEMAES for doslgn, operation 
mechanical and electricnl warks sorviocs 

vation stations, home and oversens—The 

Alinistry National Bervioe, Technical nnd Scientific 

WM (K), Almack House, 26 KIng Street, London, 8.\\.1, quoting 


QAL of ELEOTRICAL ENGINEER (with a first- or second -oln*a 


bonours d in mechanical or electri engineering) at a Ministre 
of Suppl Establidiment at Chertsoy, to Investigate vehicle 
ride p nee, inclu experimental determination of con- 


1entlüc 
Bogotos GCh; , Almock House, 26 hmg Street, London, 8.W 1, quotung 


METEOROLOGINTS in the East African Md reli B ex 

The Director of Recruitment ((olonlal Service), Coloni OM 

Sanctas Büldings, Great Smith Street, London, 8.W.1, ducting 
í . 


engaged 
and propere of reinforced plastics, with special referenoe to nature, 
produ and pro of remforeed fibres such as pim and asbestos 
Aunhtry bour and National Service Teeni cal and %& len- 
Ge ter (K), Almack House, 26 King Street, London, B W.1, 
quo 


TO5/52A 
PLAN? PATHOLOGIST (with a degreo in natural eclenco with traning 
in plant pathology) to investigate dreeases of coffes nt the Cofee 
Research Station, Rulru, Kenya—The Director of Becruitment 
Colonial Servioe ie) Colonial om ome Sanctuary Buildings, Great Bmith 

W.1, quoting £7059/197. 

OFFICER (with & degree in ultural or natural 
practical experience in erop productron) in charge of 
the tute’s trob in mid-Wales a SENIOR TEOHMIOAL OFXMQER 
iln a degree in agriculture or natural sciences, with suitable pruct- 


Produ Branch, to work mainly on root and vepe ablo clops, 
and a TECHNIG4L OFFICE (with a dogreo In natural selenoes or agri- 
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culture inde piven ay. with some practical ot postgraduate er- 


perience) m the an Improvement D h, matniy m connexon 
with the tes lant-breeders’ matenal at tho Beale Hayne Trial 
Btatton—*Tho Notional Insitute of Agricultura] Botany, 


Hunkmedan Road, Camb 
a- BOEN TITIO OTFIORR rerit or second-olams honouls 

o oh or biochemistry) at the 

dogs, IR. MEI ET Torry Heseareh Btatyon, Aberdeen, fD for 
work on the chemrstry and biochemistry of extiactives and 

components m fish muscle that are responsible for flavour a pee perd 

Service, Tnimesl end Sci fiah—The M mrstry of Labour and National 

Service, Technical and Scientific Register or (K), Atmack House, 16 Kmg 

, London, B.W.1, quoting F.760/59A 


REPORTS and other PUBLICATIONS 


(not tucluded in the monthly Hooks Supplement) 
Great Britain and Ireland 


Scottish Plant Breeding Stadion. Report (abridged) to tho Annual 
General Moe by the Board of Directors. Pp. 40 
Seottish Plant Btatlon, 1952.) 
Reports of the Conmonwealth too Thirty- 
t: A Burvey of the in Agricultural Mashmery. sis 
vi+174. (London: H.M.8 Offloe, 1962 ) 7s. 64. net. [250 
Oouneil of Boientifio Unions. R of the Executive 


Edited by F. J. M. 8 Pp. vid--108. 
SM PAL Connel of: velnt s Unie, Gonvile md 
us ege, 1052.) 


Philosophical of the Pre pee ge slrio 
A. Mathematical and 9 o Gan NO Ed, Vol Par Vol 245. A Table 


of / GP" L e V da fo Complex Values of p. By P. O. Olemmow 
p 


and Cara A Mumford Pp. 189-211. (London: Cambridge. At 

the Univermty Piess, 1052) 5s. Od. ee 
Bulletin of the British Museum (Natural History). a rol 
No. 9: Australan an By Errol V Pp. 24 


throdiras 
plein 26-31. (London  Bnrtsh Acn Dir iLitory), 1962) 
ee Review Series Xo. 3. 
of Domestio 


i 
ended Perens -i 81, 1951. (Dublim. Medical Research 
Council of Ireland, 1082.) [290 

Manchester Public Libraries. Patents: a Brief Guide to the Patents 
in pas Tpohnioal . By J. BH. Wid Pp. 8 (Man- 
tra Tra, 1952.) 299 


Amnistry of Housing Local Government. Report of the W: 
Ho ie Diameter Water Pipes. Pp. 10 (London: H 
Sta Offioe, 1952.) 6d. net [209 
0 made at the Royal Observatory, Greenwich, in the 
A oar 1O97 in Asono , Magnetiam and Me , undar tho direo- 
. Vin +402 -+ B21 + Ctx +0200 + D66 + 
Sta Offices, 1951.) £6 net. [300 
Reporta : ection of Papers Cr ub- 
lished from the pian voL 20, 1051. Pp. +106, 
Brom tn Hospital, 969 ) 12s. 0d. net. 
ectrieity In North Wales A Rud plates ( 
xx ‘Vales (Hydro-Hlestricity) Commi 


Journal of the Mechanics and And ELTE of Bolids (One t ianed: 
a volume) VoL 1, No. 1, October. Pp. (London : 


Proms, Lt, 1052) 90r vou, [710 
Baqqara the D co Race. on Inaugural Lecture ae deiryered at 

Unrvermty Oolloge, London, 23 Pobroary 106% By Prot. W 

Pp. 12% (London H K and Ltd. 1882) 34. Mt [ 0 
Department tifle 


of and Industral Rosearch. 
in Britleh Unrversities, 1951-62. Pp. ¥+485. (London. 
o6, 1062.) 8s, 6d net. [710 


by the Me cal Committee to the Secre of State for Air 
for the has Ain 1, 1051, to Maroh 81, 1952. 0.662.) Pp 58. 
(London : tatonery Offoe, 1952.) 2s. net. 0 
w CoD Dou ot Hop Research. Annual Report, 1951. 
Pp. 79. (Wye: Wye College, 195 1s 4s. [710 
The u Training of Metalurpsis. A Repart of the 


(London: Joint Committee on Metall 


Gardena, 1052 ) 
Bulletin of the Brituah bussum (Natural History 
No. 2 ar of dhe Deb Sonn (Naara story). Botany, Y 

8 A avinon of io Wont Indian Spools of Saianaalia , & Now 


or Roeien Bhodemae. rae ; T PE "agas cio 

( ondon Museum a story 

Oolonlal Ofies Colonial by Hon No. 14. Women of 

the Gramflelds; a Study of the Heonomio Poa: Women in 
Biftish Cam E e 

220+11 plates (London: H Stationery Off ) 
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Bulletin of the American Museum of Natural Histoy. 
Article 7: Matmg 
Herman T. Bpieth. 
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Bulletin of th Bim ham orano Oceanogr Call Y fale 
e o eotion 13, e 

8: HER hio QE UO OM pu of Block Bound. By 
Gordon A ey, , Daniel At Ruth Sclar 
and B Tandon Fy Pp. 937. (New Haven, Conn. :| Yale Unlver- 
mty, 1952.) F 60 dollars. 250 
tut pour la Recherche Scientifique en Afrique trale l- 

méme Rapport Annuel, 1050. Pp. 301. (Bruxelles: I tut pour la 
Reoherche Scientifique en e Centrale, 1952. [250 
South African Counoil for tflo and ust lal- Research ' 


National B 

African terials, By Obes. A Buaby a 

Pp. & (Pretoria. South African Oounoi entitto and Industrial 
mar IRR) gy Bapplementam 96 ` Th ie ipae oC Ad i 

e 

Stimulation for the Chea! C Copan ton- ot reg a Celis 
Harty Post-Natal Developmen Byen-Olof Brattgárd i 

80. (Btockholm Acta Radiologica, 1962.) rs 
o&cyme& del Observatorio Astronomico de la Universidad 


[ 
the Jelly Coat af the Bea-Urchin 
Dy ieee mite The Author, Na a 


zology, The University, 1 ) [259 
tocar (New Bore) Vood Anatomy, Yol 1, No. 8. 
West Bengal Commerciel rola! usd. eir Id Properties and 
Geht Amager of Publica bliea tions, 1067 sen: Ven ed dir 
ublica Iupees; 

Collections, V 117, No 12: Eo 
dose Waka GC Art fromthe Vatt rs Cooki, By Philp D 
gud Pr disci (Washmgton, D. 


Ko. 149 (Wood Beasonlr yi 


No 41-19. Publides sous la 
F. 8. Russell Pp. 40. (Cop 8. 

105%.) 10 kr. 299 

Novas PME de OMA CRM: nm 

auspicios do Conselho Nacional de Pesquisas, 1 e Julho, 

Rio s p DN. Pp 71. (D He; denso 

Academia 


^ [209 
tnt Royal Météorologique de Belgique. Mémoires, Vol. 51° 
superfiolelle 


ensi 


Météorologlque e, 1052.) 299 
Review of Hlectranio Digi pee Joint ATHH-IRH - 
uter Conference. ut D presented at the Jomt 


pers 
IRH Conference, 
s . 114. Pueri peres tae yes er E lestis 
dollera, 99 
ulture, Hokkaido Univesity: Yol ol. 


vatur der Erd- und L 
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_ potential than upon anythmg else. 


INTERNATIONAL SCIENTIFIC 
RELATIONS AND i 
NATIONAL SECURITY 


AX important chapter ın the Berkner report, 
"Soienoe and Foreign Relations”, issuod in 1950 
by the International Soienoe Polioy Survey Group of 
the United States Department of State*, considcred 
the controls over the international flow of soiontiflo 
information, from the point of view both of persons 
and of material. Earlier m this report, stress was laid 
on the positive contribution to the advanoement of 
science, as well as to the security of the United 
States, which resulted from the full and free mtor- 
change of scientists and technologists and of inform- 
ation, a8 had been earlier emphasized in the Steelman 
report, independent of ita reminder that national 
security depends far more upon the total scientific 
Considering, 
however, the negative aspect, that of the types of 
control over such imterchange which might be 
desirable from the point of view of security, the 
Survey concluded that there was ample evidence 
that unnecessary restrictions existed on the flow of 
unclassified goientifio and technological information, 
and that theee restrictions were dangerous to the 
progress of science in the United States, affected 
adversely the conduct of foreign relations in soiance, 
and were therefore damaging to national security. 
This Berkner report pointed out that visa regula- 
tions and their restrictive effect on proposed visits to 
the United Statea by foreign scientiflo men involved 
for any particular case a balance, withm tho lmits 
of the immigration statutes, between considerations 
of security and other national interests, including 
considerations of international scientific rolations. 
Unless, however, foreign scientists were pormitted 
access to their American colleagues, either at inter- 
national meetmgs or through individual visita, science 
m the United States lost the benefit of the potontial 
contribution of foreign research and technical ad- 
vances to its own. The Berkner report made no 
specific recommendations for change in practica : it 
was content to point to the dangors of the situation, 
particularly that of the creation of a furtive atmo- 
sphere in which the flow of mformation necessary to 
Progressive science was halted. It did, however, also 
stress that the relation between internal security and 
exchange of technical information repreaents a balance 
of interest similar to that required in the visa 
situation. The conclusion was reached that no 
deflnite and positive controls of unclasaified tech- 
nical mformation are possible under the Amorican 
system of government, and that it would bo m- 
imucable to the American way of life to attempt io 
control the use of information that 1s freely available 
to everyone. From this point of view it is asserted 
that the Department of State has a special respone- 
ibility for bringing to the attention of the Inter- 
departmental Committee on Internal Socurity the 


* United States Department of State Publication 3800: 8ci 
and Forelgn Policy Serios 30.) PP. vind 
170. a DC.: Publications, Office Publio 
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implications of security situations which adversely 
affect dnternational scientific relations. 

Since this report was issued, several books have 
been published in which the whole question of 
seorecy and security regulations as it affects the pro- 
gres of science has been discussed. The misgivings 
freely expreesed by American scientiflo men regarding 
the procedures and practices current in the United 
States have frequently been framed in general terms 
which could be emphatically endorsed by their 
colleagues everywhere ın the free world. It has been 
made abundantly plain that in their proteste against 
the abeurdities and excesses to which security 
regulations and procedures have been carried in the 
United States, American seientiflo men and other 
scholars have stood firmly and responsibly on those 
principles of intellectual freedom of investigation, of 
utterance and communication, which were written 
into the constitution of their country and are the 
fundamental condition of scientific advance. 

Something leas than justice has been done, on the 
whole, to the stand against the threat to intellectual 
freedom which has been made by men of science in 
the United States, both within and without the 
universities. That is one reason for welcoming the 
special issue of the Bulletin of the Atomic Soientists 
(8, 209; Oct. 1952), which is devoted to American 
visa policy in ite relation to foreign soientifle workers. 
Ultimately that policy, whatever its effects, is & 
matter for American scientific men and their fellow 
citizens, and there are detaila on which comment 
from outside would rightly be resented. The experi- 
ences of British, French and other European scientific 
men narrated by the individuals directly concerned 
are indeed purely factual, and in their range they 
show clearly the extent to which the policy is of 
international concern and is handicapping soientiflo 
work and communication generally. The survey 
moludes the text of the relevant passages of the 
Internal Becurity Act of 1950, generally known as 
the McCarran Act. American comments are often 
critical but alao constructive, recognizing as clearly 
as Prof. A. V. Hill, in his presidential address to the 
British Association, that complete abandonment of 
secrecy is out of the question and that some measures 
of control in the interest of security are inevitable. 
But this indictment by American scientiflo men and 
other scholars of their Government's policy and ita 
execution cannot be reed outside the United States 
without recognizing the courage and honesty required, 
in present circumstances, of those who framed it. 

Any foreign comment on this issue must start by 
way of tribute to that courage and sincerity. That 
alone should dispose of any fear expressed by Prof. 
E. A. Sbils in his editorial, ‘America’s Paper Curtain", 
that this exposure will do more harm than good. 
Attempts to use such material against the United 
States are out of the question while it remains 
manifestly impossible for any corresponding protest 
against government restrictions or poly to be 
voiced behind the Iron Curtain. Against such Tiaks 
the issue seems admirably designed to promote that 
formation of ealightened American public opinion 
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which is the esential preliminary, either to tho wiser 
execution of the present policy or to its modification 
in the direction they indicate. 

Prof. Shils, in this editorial, pointe out that the 
survey has been confined almost entirely to scientific 
workers, with three illustrative instances from other 
flelds of learning. It includes an account from Prof. 
L. Paulmg of the Department of State’s refusal of 
his request for a passport last February and its 
ultimate issue in July more than two months after 
tbe Royal Society discussion which he had originally 
proposed to attend. Prof. Bhila comments that Prof 
Pauling’s statement shows that the fundamental 
errors of the present policy are not due to legitimate 
concern with security, but are the manifestations of 
an underlying xenophobia and of an undue sonsitivity 
to critiosm. He is concerned that the refusal to 
allow foreigners to discuss unclassified scientific 
matters freely with American scientific men, and 
efforts to prevent American scientific men with no 
classified information from going abroad to meet 
European men of science, falsify the United States’ 
claim to leadership in the defence of the free society 
of the West. Prof. Shils touches briefly but adequately 
on the more personal consequences of delay or refusal 
to issue & visa, against which it was necessary some 
years ago to protest in Great Britain also (cf. Nature, 
156, 215; 1945). Any strain which he fears tho 
present American policy is likely to place on the faith 
of overseas men of science in the soundness of a 
common cause with the United States should, how- 
ever, be more than eased by the dignifled protests 
made by Prof. Shils himself and by his fellow citizens 
such as Dr. A. Einstem, Prof. H. A. Bethe, Prof. 
H. C. Urey, Prof. J. Franck, Dr. A. H. Compton, 
Dr. W. P. Murphy and others. Incidentally, thie 
number should remove any misgivings as to the 
attitude of American men of science that may have 
been read into Dr. D. W. Bronk’s address to the 
British Association in Belfast last September. 

Prof. Shile's argument is, however, mainly that 
the McCarran, Act impedes American efforts to blook 
the Communist attempt to dominate the mind o! 
Europe and to break the North Atlantic Treaty 
Organization, and that it also weakens the security 
of the United States iteelf. International scientific 
organizations, he pomts out, are already beginning 
to avoid arranging meetings in the United States 
with a loss to science in the United States which n 
expenditure or apparatus can replace. Free informa 
contact, the exchange of umpreasions and inter 
pretations, and the comparison of results and pro 
cedures in face-to-face conversations retain all thei 
advantages and are indispensable. 

These pointe are reiterated in a report prepared b) 
a Committee of the Federation of American Scientists 
of which Prof. V. F. Weisskopf was chairman. Thr 
report, however, merely makes the pointe that thi 
present visa policy is contrary to the fundamenta 
principles of American political philosophy, that iti 
harmful both to scence in the United States and t: 
scientiflo hfe im Western Europe and that it i 
soriously weakening the position of the United State 
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abroad : no concrete proposals are advanced, how- 
ever, for the revision of the Internal Security Act and 
the Immigration and Nationality Act, both of which, 
it may be recalled, were vetoed by President Truman. 
and sustained by Congress over his veto. Prof. Shila, 
after remarking on the need for consular offioers 
responsible for decisions about visas to be more 
realistic and better informed, makes several definite 
suggestions, which in essence amount to & plea for & 
return to common sense and to common humanity 
which might be noted and heeded in other countries 
besides the United States. In particular, Prof. Bhils 
suggests that the law should be changed so that those 
who have not been members of Communist groups 
for the past five years should be able to enter the 
United States for scientific purposes; and he protesta 
against the absurdity of applying the same rigorous 
criteria to a visitor for a few weeks or months as to 
a prospective permanent resident or citizen, as is done 
by the present law. Equally he argues for a more 
particularized defence against alien subversives and 
less diffuse fear of foreigners and of scientific men. 
Both tho law and legislators should permit adminis- 
trators to free their minds from the constant and 
obsessive pre-occupation with Communist subversion 
whenever they deal with a foreigner or a scientific 
worker. Consuls should be given discretionary powers 
to grant, as well as to refuse, visas, and be expected 
to use them. 

The most encouraging feature of this review is the 
emphasis on positive measures. It ia recognized that 
full provision must be made for counter-intelligence 
and security services. No countenance is given to 
the doctrine, which was condemned forthright by 
Prof. A. V. Hull, that the freedom of conscience, 
which is the first condition of freedom, for the 
sciontist as for any other citizen, extends to the 
giving away of other people’s property, whether of 
goods or knowledge. Implicit in the survey is the 
belief that scientific men are loyal and cen be trusted, 
and the whole issue may be taken as a considered 
attempt to dispel the distrust of the educated and 
the suspicion of the scientist which are clearly 
preventing the reasonable working of even existing 
regulations and policy. 

The existence of certain anti-sciontific trends, 
which are partly responsible for the presont timidity 
of consular officials m granting visas, i$ as manifest 
in this survey as in the address on that specific 
subject which Prof. Kirtley F. Mather delivered at 
the annual meeting of the American Association for 
the Advancement of Science in December 1951 (see 
Sotenos, 115, 533; 1952), and is mdeed one reason 
why this issue of the Bulletin of the Atomio Scientists 
is of general interest. These trends are not confined 
to the United States. They are to be found in 
Britain also and are of increasmg importance as the 
dependence of scientific reeearch upon publio funds 
for support rather than upon independent or private 
endowments continues to grow. They are responsible, 
too, for the misunderatandings and uninformed 
judgmenta which sometimes hinder the furtherance 
of scientifio work in Great Britain. 
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Prof. Mather, like Prof. Hill, sees that m the 
practical world of to-day complete abandonment of 
secrecy, in government and in industry, is out of the 
question, The limits of such secrecy have to he 
determined as & matter of practioal policy by honcst 
and courageous effort, and the first steps in that 
direction for American scientists have been indicated 
by Prof. Mather and now by Prof. Shils and othors. 

These measures have their implications for soientifto 
men elsewhere. It is not sufficient to acknowledge 
the courage displayed in these protests against 
illiberal practice and policy. The convictions on 
which they are based are shared by men of science 
everywhere, and the Jefferson dictum quoted by Prof. 
Mather, ‘Woe are not afraid to follow truth wherover 
it may lead, nor tolerate error as long &s reason 13 
left free to combat it", echoes the earlier words of 
Milton : '*who ever knew Truth put to the worse in a 
free and open encounter ?” And men of science in Great 
Britain too must realize, as Prof. Hill reminded 
them, that the prestige of science is not their personal 
property, but @ trust which they have an obligation 
to pass on uncompromised to their successors. 

This issue of the Bulletin of the Atomio Scientiste 
representa, in fact, a step in a campaign of publio 
education directed specifically, as Prof. Mather 
suggested, against what appears to be a woll- 
organized attempt to paralyse all independent 
thought, discussion, dissent and protest in the 
United States. The extent to which in recent Parlia- 
ments in Britain independent opinion has been ox- 
cluded is sufficient remmder that & like dangor exista 
here also, and that British scientific workers must 
take their share in the task of educating publie 
opinion as to what is required if & free society is to 
continue. Neither seienoe itself nor & free society can 
long flourish in the climate of fear and negation 
against which this American protest is directed. 

To place confidence in scientiflo security is, as Mr. 
H. A. Wallace told President Roosgevelt’s Cabinot, to 
rely on the imagined security of a Maginot Line. 
Only such a dynamic and positivo policy as the 
Steelman Committee visualized can provide an 
adequate basis for security; but to achieve such a 
policy demands both public understanding of the 
nature of scientifle and technological advance and 
confidence in the scientist and technologist. With 
the work of education involved in this first task must 
go an attempt to repair whatever shocks public 
confidence has undoubtedly received from recent 
episodes. This question of professional loyalty scams 
to be worth a little closer attontion by profossional 
bodies, as mdeed seems to be implied by Prof. ILill'e 
remark in his presidential addreas to the Brith 
Association; and while it may bo of some micrest 
and profit to discover the real causes of tho exoop- 
tional failures in loyalty, whether to a professional 
tradition or scientific disciplme or to a community, 
it 18 imperative to satisfy the community of the besic 
loyalty of the overwhelming majority of scientiis 
&nd teohnologista. 

That is one step towards establishing the full 
understanding and confidence which can deprive 
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present a&nti-soientifc trends of their real power. 
Clearly jt is one which could well be taken even more 
effectavely by jomt action between British and 
Ameren men of science, as was mdeed suggested 
by Dr. J. B. Conant in his Stevenson Memorial 
Lecture last March. It 18 perhaps curious that inis 
issuie of the Bulletin of the Atonio Sotentists i8 so pre- 
occupied with the exclusively American aspects of visa 
policy that no attention is given to the wider aspect 
of the secrecy question and the suggestion for Anglo- 
American oo-operation made by Dr. Conant. It may 
be hoped, however, that this indication of the extent 
to which scientific opinion in the United States and 
in Britain is in line on the issue of the mterchange 
of knowledge and the problem of secrecy in relation 
to security will give a fresh impulse to & co-operative 
attempt to find & satisfactory solution to problems 
as yet unresolved in either country, which in essence 
are & particular aspect of the general one of power 
and responsibility. As Dr. J. Bronowski insisted at 
the Present Question Conference m 1951, it is a 
responsibility of the scientist to-day to become & 
teacher +o the whole community, so that society 
learns to understand the umpleation of his work. 
Only when that task is discharged with imagination 
can society wisely exercise ite own responsibility, 
directing 1ta poly towards ends which turn to good, 
and entrusting the execution of ita policy to those 
who will do go with courage and with wisdom. 


LINNAEUS REDIVIVUS 


Carl Linneeus 

By Knut Hagberg. Translated from the Swedish by 
Alan Blair. Pp. 264+4 plates. (Londor: Jonathan 
Cape, Ltd., 1952.) 188. net. 


Svenska Linné-Sallskapets Årsskrift 
Arg. 38-84, 1950-51. Pp. iii+188. (Uppsala : 
Almquist and Wiksell, 1951.) 

CCORDING to the pubhsher, inspred doubtless 

by the author himself, this work has not been 
written for the specialist, nor does it aspire to be a 
normal biography followmg traditional lines. Rather 
18 it an analysis of the outstanding personality of the 

“greatest rational and consistent scientiflo genius 

that Swedish cultural history has known”. It is 
claimed that Linnssus was not only a great botanist, 
but also that he excelled as a philosopher and a 
master of his own language, whoee purpose it was 
to standardize a system of botany consistent with a 
designed and orderly creation by the Deity. This, 
anys Linnaeus, was possible by & study of Nature 
herself, but was not deducible from books. 

Knut Hag s restrictions of the scope of his 
work &re not ys conducive to & just under- 
standing of Linnssua's contributions to biology. Thus, 
in the section on “Floral Nuptiala”, the lay reader 
will not be able fully to assess Linnæus’s attitude 
towards this very nnportant matter, nor will he 
gather what waa his contribution to the discovery of 
the facts and the part he played in ing and 
exploiting them in his schemes of classification. It 
is to be noted that Sachs, a great and not always a 
just and fully informed critic, while asserting that 
Linneus added nothing new to the sex theory of 
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plants, allows that he contributed essentially to ite 
recognition, and thus acquires an overwhelming 
importance for the skilful way in which he gathered 
up all that had been done before him and fused 
together the scattered acquisitions of the past. This, 
Sachs concludes, is the great and characteristic merit 
of Linnsus. It is unfortunate, as Hagberg regretfully 
admits, that ''Linngeus would never have admitted 
his debt to a predecessor. Such was his dispoaibion 
and we must bear with him”. 

Linnsue's study of Nature exposed some startling 
and distressing anomalies, which he accepted without 
attempting to explain, or even izing that some 
explanation was expected of the philosophic naturalist. 
For example, in his paper on the ‘gadfly’ (— warble 
fly, Oedemagena tarandi), which attacks the reindeer, 
he is full of admiration for the akill exhibited by the 
Creator in adapting the insect to a complex life- 
history of mercileas parasitism, out has no thought 
or pity for the miseries endured by the tormented 
reindeer, which, none the less, he describes m detail. 
Buch examples of the ruthless struggle for existance, 
in which he believes that some species have been 
specifically created for the torment and destruction 
of others, appeal to.him only as glorious spectacles 
of the wisdom of God, and he views with reverent 
but unsympethetio enthusiasm the existence of 
poisonous snakes as masterpieces of the wonderful 
power of the Creator. He had evidently no con- 
ception of the possibility that inflexible natural laws, 
acting mechanically on plastic material, would 
produce & fortuitous medley of living organisms. 

The views of Linnwus on evolution begin in 1751 
with the statement of ‘fact’ that the number of 
species now existing 1s the same as that created at 
the beginning of the world. Later, however, he came 
to accept that species and were the products 
of time, but continued to hold that the natural 
orders wore the works of the Creator. This does not 
mean that he had hit upon the idea of evolution, 
since he maintained that the emergence of new forms 
would of necessity result from the moidence of oroes- 
breeding. However, albeit with some reluctance, he 
no longer denies that new species have, in fact, arisen 
in time. This marks the complete abandonment of 
his original conception of species. What he oon- 
sidered he had discovered was the plan of the 
creation. To quote his own words: “God has 
suffered him to peep into his secret cabinet. God 
has suffered him to see more of his created work than 
any mortal before him. God has endowed him with 
the greatest insight into natural knowledge, greater 
than any has ever gained. The Lord has bean with 
him, whrthersoever he has gone, and has exterminated 
all his enemies for him, and has made of him & great 
name, as one of the great ones of the earth”. Hag- 
berg's comment on such naive and frank mani- 
festations of our egocentric is: ‘Linneus was not 
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' one of those who doubt themselves or the mgnifioance 


of their achievements. It would be hard to find more 
unstinted admiration of his importance than that he 
himself expreases m many places... the thought 
is always there that God's blessings towards him have 
indeed been justified". 

There are many’ in this original and deeply 
interesting study which would call for notice if space 
wero available, but a few others need revision or 
correction. Among the latter ia the statement that 
Thomas Bewick owes something to the literary style 
of Linnæus. The text of Bewick’s works was wntten 
by Ralph Beilby, except that, when Beilby broke 
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away from the partnership, Bewick had to write the 
text of Part 2 of the “Birds” himself. He did this 
of necessity and with many muagivings, and it is 
difficult to discover in the result any traces of the 
influence of Linnsus. Again, Hagberg’s description 
of Clerck’s work on Swedish spiders as a “lovely book 
whose pictures are an abiding source of joy" makes 
one wonder whether he is acquainted with those 
classic illustrated texte of zoologicel literature to 
which alone such an encomium can reasonably be 
applied. 
Tho lack of an index is to be regretted. 
F. J. Coxe 
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THE IRIS IN THE SOUTHERN 
HEMISPHERE 


The Iris and Its Culture 
By Jean Stevens. Pp. 168+ 20 plates. (Melbourne and 
Sydney: Lothian Publishing Co. Pty., Ltd., n.d.) 45s. 

N Britain lovers of the iris are generously provided 

with works of reference. Apart from W. R. 
Dykes’s large monographio study of the genus, still 
the standard work and long likely to remain so, 
there are his shorter works and numerous papers on 
the culture and breeding of these plants, and, as 
recently as 1960, Mr. N. Leslie Cave’s very mform- 
ative and practical handbook. The needs of American 
iris growers in large measure have been met by the 
American Iris Society's publication in 1947 of & 
comprehensive treatise, “The Iris, an Ideal Hardy 
Perennial”, and by the late Prof. Sydney Mitchell's 
“Irises for Every Garden". 

No such works have been available for growers of 
the iris in the southern hemisphere, where, because 
seasons and conditions, and consequently horti- 
cultural practice are so different, growers cannot use 
profitably much of the information contamed in 
books concerned with culture in the northern hemi- 
sphere. Thus an suthoritative statement, especially 
& cultural statement, on this genus as it is grown 
in New Zealand and Australia has long been demrable 
and at last has been made by Mrs. Jean Stevens, the 
{federal president of the Australian and New Zealand 
Iria Society and the first president of the New 
Zealand Iris Society, and who for more than twenty 
years has been a successful cultivator of the numerous 
species of this genus, and a noted breeder with an 
international reputation of the more numerous 
garden hybrids, especially the tall bearded irises. 

"The Iris and its Culture", therefore, is the first 
handbook on ires to be written for gardeners m 
New Zealand and Australia, and as such it is 
ominently suited to its purpose. One half of the 
book is devoted to a olaseification of the gehus and 
to & description of the various species from a horti- 
cultural point of view. In & country such as New 
Zealand where, apart from privately owned copies, 
Dykee's monograph 6 tly is available only in 
tho County Library ioo in the South Island, 
speoillo descriptions of some kind obviously are 
essential. These descriptions, however, are no mere 
rehashes of those of Dykes. but are written from 
personal observation and experience, for the author 
has grown and flowered almost all the species dis- 
cussed. As & result of the information of intense 
practical value which is woven into this enumeration 
of the species in their various groups, readers will 
not be tired and irritated (so often the reaction of 
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the practical gardener to speoios descriptions) by 
this section of the book. 

The reat of the book—the first seventy-flve‘page> 
in the main is concerned with the history. breeding 
and cultivation of the hybrid bearded irises which 
have been bred for more than a century. have bcon 
popular with many growers for some twenty to 
twenty-flve years and which, due to their vast 
improvement in colour, form and substance, during 
the past ten years or 80 have rushed meteorically to 
the forefront of gardening in both hemisphere». 
Because most of the emphasis on iris growing to-day 
is on the bearded irises, and because Mrs. Stevens 
oan speak authoritatively (she is recognized as onc 
of the foremost breeders of boarded irises in tho 
world, and with her irises Pinnacle and Summit has 
raised the first white and yellow bicolours - white 
standards and yellow falls), one does not foel that to 
devote one half of the book to this group of plants 
is to give them much greater prominenco than their 
position in the genus merits. Tho reviower docs feel. 
however, that the author could have elaborated her 
two chapters on the breeding of the bearded irises to 
the extent of introducing and explaining such term» 
as diploid, tetraploid and polyploid. By so doing, 
the true significance of the year 1900 in tho evolution 
of the tall bearded iris could have been made plain. 
All hybnd bearded irises raised up to 1900 were 
diploids, and their parents were the tall-stemme| 
blue-violet flowered Iris pallida from Dalmatia and 
the ahort-stemmed yellow flowored I. variegata of the 
Balkans, and some of their natural hybrids such as 
I. squalens, I. neglecta, I. plicata, I. amana, ete. In 
1900, the Asiatic species I. cypriana, I. trojana and 
I. mesopotam4ca, all large-flowered and tall-growiug. 
and all of them tetraploids, were introduced into 
Britain and were used more and more in breeding. 
As 8& result, by 1915, 33 per cant of the hybrids in 
Britain were tetraploids; by 1920, 45 per cent were 
tetraploids ; by 1930, 75 per cent wero tetraploids , and 
by 1040 there was scarcely a diploid tall bearded iri- 

As for the illustrations of Mrs. Stevens's book, only 
some of the sixteen monochrome plates aro good. 
and even though the best of them give some indication 
of the colour patterns of the flowors, nono givoe nny 
idea of the actual colours or of.the flower texiuic. 
More colour plates of the calibre of tho frontuguece 
illustrating many of the colour forma of J. inaominat« 
or of I. gractlipes would have enhanced tho book 
greatly—though perhaps at the same timo have 
increased considerably the published price, which 
even at 469. those in Britain who are interesicd in 
the genus are likely to regard as somewhat prohibitive. 

H. R. FLETCHER 


ANTHROPOLOGY DURING THE 
PAST CENTURY 


A Hundred Years of Anthropology 

By T. K. Penniman ; with Contributions by Beatrice 
Blackwood and Dr. J. 8. Weiner. (The Hundred Yoars 
Series.) Second edition, revised. Pp. 512. (London: 
Gerald Duckworth and Co., Ltd., 1952.) 30s. net. 


HIS work 18 up to p. 344 & reproduction of an 
earlier work which was first published in 1935. 
The publisher’s claim printed on tho dust-covor that 
it reappears revised is not confirmed by the author, 
who speaks of photographio reproduction with minor 
emendations. There remain to review hero its final 
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pages, which discum the subject of anthropology 
since 1935. 

The section on prehistory and technology in the 
Old World, pp. 345-375, records considerable pro- 
greas in Near-Eastern archmology since 1935, gives 
an account of the titles of the main works concerned 
and sometimes adds a few sentences indicating the 
‘general nature of their contents. There are interesting 
accounts of methods employed in dating archmological 
discoveries. The author only lapses into speculation, 
however, when he suggests that, if all modern inven- 
tions were lost, those made in the Near East about 
the fifth millennium would still make the good life 
posable, and when he aserte that prehistoric art 
was done partly for art’s sake and partly to aid the 
artista to control the incalculable in life. 

There follows & survey of physical anthropology 
since 1035 written by J. 8. Weiner (pp. 876—412). 
Weiner mentions, among other matters, that it still 
remains for the physical anthropologist to demon- 
strate in the field how the biological properties of & 
community and its social organization are inter- 
related. He tends to over-emphaaire the comparative 
importance of the study of discontinuous variation, 
on the grounds that the e systems underlying 
blood groups are known, w. the study of con- 
tinuous variation by ‘traditional’ anthropometric 
measures uses phenotypic ocritena the genetic bases 
of which are unknown. 

Miss Beatrice Blackwood gives an account of 
Americanist studies (pp. 412-40), which is adequate 
exoopt that it omits sociological and psychological 
studies of the American Indian from review, and 
refers the reader to & bibliographical paper published 
elsewhere for titles of such studies. 

The final fifteen pages of text on gensral ethnology 
and social anthropology list some titles of books, 
and lay disproportionate stress upon such purely 
occasional papers as & bibliographical Americanist 
paper by Betty Meggers and a chapter in “The 
Development of Boientrle Thought in the Twentieth 
Century", edited by A. E. Heath, by Meyer Fortes. 
The works of Margaret Mead, which are inter- 
nationally known for their value, are not mentioned. 
Otherwise these pages are mainly concerned with a 
difference of opinion of small importance between 
Radcliffe-Brown and Evans-Pritchard. ^ Radoliffe- 
Brown considers that sociology will yet become & 
natural science; Evans-Pritchard points to an 
absence of laws of social organization discovered to 
date, representa himself as a “functionalist seeking 
a new orientation”, and m common with Radoliffe- 
Brown ignores the possibility of knowledge of social 

ology. There 18 & long résumé of a angle lecture 
y Evans-Pritchard, but the works of Peristiany, 
Nadel, Gluckman, Hunter, Kuper, Godfrey Wilson, 


Hallowell, Embree, Oliver and many others are, 


completely overlooked. Since there is no evidence of 
similar loas of proportion or failure of good Judgment 
in the preceding three sections of the book reviewed, 
the &uthor's more than ordinary concern here that 
the works of a few persons now or recently at Oxford 
should be given such prominence is all the more 
remarkable. The result is not a judicious appraisal. 

About psychological studies, ıt bas been said that 
anthropologists who discusa topics of the nature of 
motivations and attitudes attempt to explain social 
phenomena in terms of individual psychology ; but 
the social anthropologist and the psychologist study 
different kinds of phenomena—the former social 
systems, and the latter peychical systems—and what 
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one studies cannot be understood in terms of con- 
clusions reached by the other. It has also been said 
that those who study topics of the nature of motives 
and attitudes avoid the real work of ethnology as 
drastically as those who study nothing but social 
organization, and explain what they study in terms 
of the functional efficiency of organization in main- 
taining itself. These criticigms are actually not 
substantial, smoe knowledge of any atill-existing 
society depends absolutely upon knowledge of 
individuals who are in that society or who share that 
culture. The ethnological or social anthropologist 
critic owes his own knowledge of still-existing peoples 
to the study of individuals in disregard of antitheses 
between individual and society, organism and 
environment, personality and social structure, at least 
until the last minute when he begins to write down 
what knowledge he possesses. R. F. Fortune 
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EXPERIMENTAL METHODS IN 


ARABLE HUSBANDRY 


The Practice of Arable Crop Experimentation 
By P. N. Harvey. Pp. vii+79. (Norwich: Norfolk 
Agricultural Station, Sprowston, 1952.) 65. 
the literature of agricultural experimentation the 

statisticians are much more in evidence than the 
fleld workers; but no matter how mgenious and 
adequate statistical methods may be, their practical 
value m dealing with agncultural problems largely 
depends on the common sense and akill of those who 
handle the expermmental operations on the farm. As 
goon as orop trials became something more than 
rough yield comparisons between treated and un- 
treated halves of the same field, some sort of technique 
became necessary, and this has been developed during 
the past thirty years both to meet the needs of the 
newer experimental deaigns and to reduce working 
errors. The people responsible for this have been the 
fleld supervisors and farm managers of experimental 
farms, with the statistician available to advise on 
matters of principle. The methods develope. 
although recorded in scattered memoranda and 
papers, have not been widely published, and it 1s 
here that Mr. P. N. Harvey's book makes a useful 
addition to the literature. 

The Norfolk Agricultural Station at Sprowston 
was well established when the new experimental 
designs began to be introduced in the early twenties. 
and rt was quick to adopt them in its studies of crop 
husbandry. Mr. Harvey pute on record the fleld 
methods that have been gradually built up and 
developed at the Station for experiments on arable 
crops. The operations are desoribed in detail with 
the drawings that are necessary to make the procedure 
intelligible. The subject-matter covers the choosing 
of land, the marking out and sowing of plots, and 
the harvesting and sampling of cereals and roots. 
The procedure adopted for harvesting plote by 
combine, a recent development of great promise, is 
dealt with at length. There are also sections dealmg 
with the application of fertilizers and the calibration 
of seed and manure drills 

There is no finality in theee methods, and fleld 
experimenters, now an increasing company, are 
recommended to read this book, for it will provide a 
basis on which to review and, in many instances, to 
improve their own procedure. For students it is an 
excellent introduction to the subject. 
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ACCURACY AND SENSITIVITY OF THE HUMAN EYE 


By Dr. M. H. PIRENNE 


and Dr. E. J. DENTON 


Physlology Department, Marischal College, Untversity of Aberdeen 


T is well known that the sensitivity of the human 
retina is so high that a few quanta abeorbed by 

the retinal photoreceptors can initiate & visual 
response'*, We wish to ahow here that this finding, 
obtained in special laboratory experiments, is also 
vald for ordinary vision over a wide intensity-renge 
up to daylight intensities sufficient to give accurate 
form vision. In this the fineat details visible 
are almost as fine as could possibly be in 
terms of the amount of light absorbed by the 
photoreceptors. Visual acuity and retinal sens- 
itivity are here linked , Teaching almost to 
the natural limit set by quantum properties of 
light. 

A large continuously exposed fleld, emitting light 
of wave-length 0-51 u, can just be seen by the dark- 
adapted eye when it produces’ & retinal illumination 
of about 30,000 quante om.-* sec.-!. (This and all 

t values for retinal illumination are unoor- 
rected for the light losses in the eye media, the 
extent of which is not known with a high degree of 
certainty’.) The above illumination corresponds 
approximately to one quantum striking a given rod 
on the average every 1,000 seo:, a fine retinal rod 
(or oentral foveal cone) being 2-2-5 microns in 
diameter’. 

It follows that, at an mtensity-level 10* times above 
threshold, about 100 quanta strike & given receptor, 
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rod or cone, every second. Only a fraction of such 
quanta are absorbed by the photoreceptors. Absorp- 
tion by visual purple, the visual pigment in the 
dark-adapted rods, auod of the order of 10 per 
oent. Ín the case of canes, about the pigment of 
which little is known, it is generally believed that 
the absorption is lower than, or at the most equal 
to*, that in the rods. Thus at an intensity 10° times 
threshold a rod absorbs about 10 quanta per second, 
a central cone possibly leas. Therefore, as Baum- 
gardt’!* has emphasized, even at high subjective 
levels of illumination, we are dealing with chemical 
reactions of & very special kind, the photochemical 
side of light-adaptation due to the bleaching of visual 
pigmenta being probably unimportant since the 
number of quanta abeorbed is so amall in comparison 
with the number of pigment molocules in tho 
photoreceptors. 


Change of Visual Aculty with Intensity 


With increasing light intensity, the ability of the 
eye to distinguish detail generally increases until it 
reaches @ maximum value. Fig. l shows the resulta 
of experiments upon visual acuity made using black 
Landolt test objeote (Fig. 2) upon an illuminated 
background. Visual acuity is defined as the reciprocal 
of the angle, in minutes of arc, subtended at the eye 
by the gap a of the smallest Landolt O which can bo 


At any given illumination it is poemble to calculate, 
from the data given in Fig. 1, the number of quanta 
which fall per second into the retinal image of the 
gap a of that Landolt O which can just be disorimin- 
ated. For example, when the visual acuity is equal 
to unity, the gap a subtends an angle of 1’ at the 
eye, the retinal image of a ig 4-80 y square, the 
minimal illumination necessary is about 130,000 
times the absolute threshold, and the retinal area 
corresponding to a receives (for the most effective 
wavo- ) about 900 quanta per second. Tho 
resulta of similar calculations are tabulated in the 
accompanying table. : 

It is geen that for a wide range of acuities, from 
0-01 to 1, and of intensities from 5 to 10° times the 
absolute threshold, the intensity of light striking the 
retinal image of the amallest detail detectable is of 
the order of 140-900 quanta per second. - 

Now the retina does not sum up the action of light 


, over long exposures like a photographic plate. There 
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Fig. 2. Landolt test object. The l:tter e nmT[added here merely 
to designate the gap m the broken , tet objects used far 
aculty measurements do not oontam it 


18 & Maximum duration over which such summation 
can take place. For amall areas in the periphery, the 
‘retinal action time’ corresponding to complete 
physiological summation is about 04 sec. For larger 
areas it is shorter; but ıt is followed by an important 
period of incomplete summation'*. For cone vision, 
the action time is apparently shorter than for the 
rods*. The value 0-1 sec. may thus be taken as an 
estimate of the retinal action time. In this connexion 
it will be borne in mind that, m the normal use of 
the eye, the eyeball moves in saccadic fashion, the 
retina generally taking a succesaion of discrete 
'ang&pehota'!*!* each with an exposure of the order of 
0:2 sec. 

Taking 0-1 sec. as unit time, the values of the 
amounts of light striking the gap a become 14-90 
quanta. Now, experiments performed under special 
conditions by Hecht, Shlaer and Pirenne showed 
that, in order to be just visible to the dark-adapted 
subject, & flash of light must contain & nominal 
number of quanta of about 100 (54-148 quanta, at 
the éornea, depending on the subjeot!2). ‘The light, 
of wave-length 0-5] u, was made to fall in the peri- 
pheral retina, 20° from the fovea, and came in a 
0:001-sec. flash, from a test fleld subtending 10’ at 
the pupil. According to the experiments of Graham 
and Margaria!, made 15° from the fovea, the 
threshold value, using the same time of exposure, 
would be almost the same for larger flelds, up to 1° 
in diameter. For a 10’ fleld and a 0-1-seoc. flash, the 
number of quanta necessary would be about 150; for 
1° and 0-1 seo. it would mse to about 200. The 
quantities of light striking, per retinal action time, 
the retinal image of the smallest detail detectable, 
are therefore of the same order as those corresponding 
to the absolute threshold measured with a-flash at 
the cornea of the eye. (They appear to be somewhat 
lower than the quantities corresponding to a flash, 
but the accuracy of the present calculations is not 
sufficient to prove that this differance is genuine. 
The upwards trend from acuity 0-01 to 1 in the 
values of the second column of the table should be 
regarded with the same caution.) We may conclude 
that the part of the retina receiving the image of the 
gap a can scarcely be excited above ita absolute 
threahold under the conditions considered here. In 
the flash experimenta, on the basis of various direct 
and indirect caloulations, it is generally taken that 
the minimum number of quanta which must be 
absorbed by the retinal receptors for a threshold 
stimulation lies between 2 and 10 per flagh!-*, Similar 
numbers of quanta must be absorbed here by the 
receptors receiving the i of the gap. 

These calculations would bo geriously in error only 
if effective light absorption by the cones were 
markedly higher than by the rods, which seems very 
unlikely. At the present stage, however, particularly 
because the properties of the cones are still imper- 
fectly known, it is scarcely possible to determine the 
exact intensity-level at which the absolute threshold 
of the region corresponding to a is definitely passed. 
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At the highest intensities, acuity is limited by other 
factors, including the wave properties of light!:*, 
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Retlnal Units 


It would be impossible for each rod and each cone 
to &cb as an independent retinal unit, because the 
number of rods (120 millon) and of cones (6 million) 
greatly exoeeds the number of independent paths 
available inthe optic nerve (1 million nerve fibreg)115, 
It is known from anatomical studies that the retina 
contains bipolar or ganglion cells making connenons 
with greatly varying numbers of receptors, from tens 
of thousands of rods in the periphery to single cones 
in the fovea’*4*, In many cases, rods and/or cones 
must function as compound units connected to one 
optio nerve fibre, as observed electrophyaiologically 
in anmal retinge** 6, 

Now, at & given level of illumination the areas of 
the retinal unrta used for discriminating a Landolt C 
cannot have diameters much greater than the size of 
a, the gap in the O which can just be discriminated. 
Otherwise the shape of the ring itself, the diameter 
of which is only 5 x a, could not be sean, whereas it 
is found that the shape of the ring always becomes 
visible at an intensity leas than that necessary to see 
the gap. Simce the retinal image of the just dis- 
oriminated gap becomes smaller with increasing 
intensity, and since the size of the functional unita 
must approximate to the size of this image, it follows 
that tho retina must work in smaller and smaller 
fonctional unite as the retinal illumination increases. 
It is known that the region giving the most accurate 
vision of detail shifts fram the periphery to the 
parafovea and then to the fovea as the light intonsity 
increaseg!!. This is & movement to areas of tho 
retina containing receptors organized in progressively 
smaller groups?*1!, 

The following general explanation suggeete itself. 
The sensitivity of the smaller unita 18 lower in terms 
of retinal illumination because they are made up of 
fewer receptors, and perhaps because their con- 
stituent receptors (cones) are leas sensitive. At any 
given intensity that retinal region 18 chosen which 
provides the finest mosaic of retinal unita capable of 
working at this intensity. Lf the mtensity were higher 
& mosaic of smaller units would be active in a more 
central region of the retma; but at the level con- 
sidered, these unita are not functioning because their 
absolute thresholds are not reached. 


Organizatlon of the Retina 


Even in a given, constant, region of the retina, 
visual acujty increases considerably with increasing 
intensity, until it reaches & maximal value char- 
acteristic of the region chosen. Now, every retinal 
region contains ganglion cells connected to varying 
numbers of receptors and thus forming retinal unite 
of various aizes'+!*, Hore, again, it is reasonable to 
thmk that the increase of acuity 18 due mainly to 
the coming into play of amaller and smaller units. 
Further, it 18 likely, because the threshold values are 
80 low, that all the receptors are shared in common 
by functional units of different mee. The following 
theoretical scheme gives & concrete illustration of 
this idea; to simplify the argument, only two 
groupings of rods are considered (Fig. 3). Consider 
40,000 neighbouring rods connected to one single 
ganglion cell and optic nerve fibre. These rods form 
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one functional unit about 0:6 mm. in diameter on 
the retina, subtending & visual angle of 2°. Suppose 
the same group of rods is subdivided into 100 groupe 
of 400 , each group being again connected to a 
separate ganglion cell and nerve fibre. In order to 
stimulate either the large unit or any one of the 
small unite, a minimum of 6 quanta must be absorbed 
in the corresponding reoeptive fleld during & retinal 
action time of 0-1 sec. When the mean total number 
of quanta abeorbed by the large unit is, for example, 
10 quanta, the threshold of this unit will generally 
be pessed and the unit will be active. But the small 
unite then receive only an average of 0-1 quantum 
each, and remain generally inactive. If the retinal 
illumination is increased 100 times, however, the 
absolute threshold of the small unrta will be reached. 
Thus, without any switching mechanism to change 
nervous oonnexions in the retina, & finer moeaio of 
retinal unita will automatically come into play when 
the mtensity is 1noreased. 

At intensities near the absolute threshold for large 
flelds, only the largest peripheral retinal unite, which 
are indeed of the order of 2*. in diameter**-?’, can be 
excited. Moreover, there must be a lower range of 
intensrties in which even they are not all excited, 
sinoe there is &n intensity-renge over which it is 
unoertain whether & retinal unit will respond or not. 
This uncertainty is an empirical fact of observation ; 
it ia explainable to a large extent on the basis of the 
purely physical fluctuations of the stimulus itself, 

ut there may also be biological variations of sensi- 
tivity". On account of this uncertainty of response, 
and of possible threshold differences from unit to 
unit, the number of units active increases with 
intenarty until all are excited. As this recrurtment 
progresses, the unstimulated gepa between active 
units become smaller and eventually disappear. The 
retinal mosaic formed by the large unite thus becomes 
functionally finer, up to & point, and visual acuity 
increases with intensity. Experiments on the 
visibility of black disks presented 20° from the fovea 
in the middle of a large field exposed in flashes gave 
results in agreament with this theory™. At a level 
about ten times the absolute threshold all the large 
units are active, the first branch of the &ouity- 
intensity curve ending as & amall plateau at an 
acuity value of 1/120. Then & break occurs and the 
curve rises again. Special measurement in the 
transition region showed that the break is genuine. 
By using blue light instead of white, it was also 
shown t the second branch is not due to cone 
vision coming into play but, like the first, to rod 
vision, for the relative position of the two branches 
is unaffected by the change of spectral composition 
of the hght. 
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At higher intensities a samnilar recrurting must 
occur among the smaller functional unite. j'hus, as 
intensity increases from the absolute threshold to an 
intensity about 10* times higher, there is first & 
recruitment of large retinal unite, very sensitive in 
terms of retinal illumination, but forming a very 
coarse mosaic giving only rudimentary form vision. 
Then this mosaio ia ively superseded by finer 
mosaics made up of smaller functional unite, the 
absolute threshold of the various unita being reached 
successively as the retinal illumination increases. At 
a certain level, cones may co-operate with rods in 
retinal unita, particularly in the parafovea’*. In the 
fovea, &ocording to Polyak!*, cones are similarly 
arranged in units of different sizes, the ultimate unita 
consisting of single cones. 

The curve of Fig. 1 shows only the two main 
branches corresponding to rod and oone vision. 
Inside each branch, there is no break such as has 
been observed in the above experiments when 
fixation was used. This is most probably due to tho 
fact that the retinal region changed progressively, 
the subject using the best part of his retina at each 
intensity. 


Conclusion 


Thus the absolute threshold of the smallest and 
least sensitive light detectors of the retina, namely 
the single-cone unite, is probably reached only at 
Intensities 1 or 10° times the absolute threshold for 
large flelds—at somewhat lower intensities they 
generally absorb no light at all. It is in the range 
below this intensity-level that the major variation 
in such visual functions as acuity and intensity 
discrimination takes place. At any level within this 

, the retinal units giving the best acuity 
oer anit must work in an all-or-none fashion. 
and the progressive recruitment of units explains 
the increase of acuity with intensity. It will 
be noted that, under such threshold conditions, 
nervous interaction between unte (leading, for 
example, to phenomena .of contrast) can play but 
little part. 

The present theory takes up theories and sugges- 
tions from Hecht, von Buddenbroock?! and 
Lythgoe'*.. We are indebted to many friends and 
colleagues for discussions and wish to thank parti- 
cularly Dr. W. 8. Stiles and Dr. W. A. H. Rushton. 
We are also grateful to Prof. A. V. Hill for his 
encouragement and unfailing help over many years. 
to Sir Frederic Bartlett. in whose laboratory 
experiments leading to the present theory were 
initiated, to Sir Henry Dale, Sir Eric Rideal, Sir 
Charles Lovatt Evans and Prof. E. W. H. Oruk- 
shank, in whose laboratories they were continued. 
and to the Medical Research Councu for its support 
of our investigations. 

Note added in proof. Messrs. J. M. Otero and 
L. Plaza (Optica Acta, p. 8, May 1951) write: “In 
night vision, receptors (rods) are gathered into 
functional unite which increase as the fleld brightness 
diminished as far as a limit value reached at the 
threshold. . . . The size of these functional groups 
controls the visual acuity for every luminous level”. 
This seems to be the same as one of the basic ideas 
of our paper. Otero and Plaza give no further dotails, 
except on a form of astigmatiam which they found 
and which they ascribe to irregularities m the shape 
of the rod units. Effects of the latter kind, as well 
as the probable overlapping of functional units, will 
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have to be taken into consideration in a complete 
theory of acuity. 
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SEPARATE NUCLEAR AND 
CYTOPLASMIC ACTIONS OF 
DRUGS* 


By Pror. J. F. DANIELLI 
Department of Zoology, King’s College, London, W.C.2 


NTIL quite Zeer aey with one 
exception, haa p ed without consideration 
of the separate actions of drugs n the nucleus and 
cytoplasm of & cell. The exception is in the fleld of 
mitotio poisons, and even here we cannot yet decide 
whether the direct action of a mitotic drug is upon 
the nuoleus or the cytoplasm. In a recent lecture, 
Masia! remarked, “If the nucleus is a decisive organ 
of the cell, and yet physiological research has succeas- 
fully ignored it, we can conclude either that physio- 
logy has been extremely lucky or obtuse . . . or that 
the nucleus in fact particrpatea in physiological pro- 
cesses in & dimension which has been systematically 
neglected". Both respect for physiologists and an 
exammation of experimental data lend strong sup- 
port to the second of Mazie’s alternatives. But m 
elucidating the actions of drugs on the nucleus and 
on the cytoplasm, caution obliges us to suspend 
judgment upon the degree to which the nucleus is a 
decisive organ of cells under conditions of interest to 
pharmacologists. 
Two obvious methods of obtaining evidence of the 
function of the nucleus are (a) to remove the nuclei 


* Based on a public lecture given In the Department of Pharmaco- 
logy, Untveraity College, London, on February 29. 
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from cells, and (b) to damage nuclei, and then study 
the subsequent behaviour of the oells. 

By enucleation of cells it has been shown that the 
following phenomena will continue for hours, and 
sometimes for days, after enucleation of a cell: 
beating of cilia and flagella ; peeudopod formation ; 
bio-electrio potentials; conduction of nerve impulse 
and associated recovery processes; myoneme con- 
traction; tropistic responses; response to touch; 
capacity of egg cella to be fertilized ; food capture; 
digestion of glycogen, fat and nucleic acd; con- 
tractile vacuole action; maintenance of selective 
permeability ; mating reactions of protozoa ; respira- 
tion; synthesis of phosphate esters and teins ; 
division of asters; cell division; the ability to 
exercise & morphogenetic effect; photosynthesis ; 
plastid formation; ocell extension; protoplasmic 
streaming. This formidable list shows that most of 
the ‘daily life’ activities of a cell can be carried on to 
& considerable degree without the immediate par- 
ticrpation of the nucleus. But the ability to carry out 
these tasks is often reduced by enucleation, and may 
be lost after & few hours or days. In almost all cases 
enucleation results in cell death after a maximum of 
fifteen days: the mammalian red blood oells are 
exceptional in having a physiologically normal life of 
a hundred days or more after the lose of the nucleus. 

Cells in which the nucleus has been irreversibly 
damaged by X-rays, ultra-violet irradiation or a 
nitrogen mustard show lees abnormality than 
enucleated oells; for le, growth and division 
may occur normally, and m e may be extended to 
forty days or more. 

In general, failure due to enucleation first becomes 
evident in the more camplex activities of cella. For 
example, differentiation is almost completely pre- 
vented ; enucleated cella do not have the ability to 
organize themselves into a tissue; oell division is 
irregular ; and the patterns of peeudopod formation 
and the degree of apparently purposive behaviour of 
amcebss are affected within 5-10 min. by enucleation. 
It might be tempting to suppose that the changes in 
these complex activities are caused by the lack of 
the specific nuclear genes. This, however, can readily 
be shown to be untrue by studying the effect of 
transplantation of nuclei between amabe of different 
species?. 

When an enucleated amaba is renucleated with a 
nucleus of the same species, it recovers completely in 
& few minutes and will usually go on to drvide and 
form & mass culture. When the renuoleation 18 with 
& nucleus of another species, recovery is just as 
successful and may be followed by a few divisions, 
but in most cases after a few divisions death oocurs'. 
However, during the period of recovery, the behaviour 
of the amobe is characteristic of the cytoplasm, and 
not of the nucleus. Thus while the nucleus is oon- 
tributing one or more factors essential for short-term 
behaviour, these are not species-specific. On the 
other hand, the nucleus also contributes factors 
essential for long-term behaviour, and these are 
species-speciflo. 

A third get of data which are of interest are the 
delays which occur between the application of a drug 
and the emergence of ita action. These delays may 
vary between the widest limits. For example, the 
delay in action of acetylcholine at a neuromuscular 
junction may be measured in terms of milliseconds, 
of lewisite in causing vesication in minutes, and of 
mustard gas in causing vesication in hours. Agranulo- 
cytosis caused by sulphonamides may appear after a 
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delay measurable in weeks; a tumour caused by 
benzpyrene after months or years ; mutations caused. 
by mustard gas only after one or more generations. 
Can all the instanoos of long delays be attributed to 
actions upon nuclei? To answer this question we 
must consider the factors involved in cellular 
inheritanoe?. The factora to be oonsidered are 
chromosome genes, controlling characters which obey 
ihe Mendelian laws ; plasmagenes, that is, genes not 
attached to chromosomes and so not obeying the 
Mondolian laws; and various intracellular parasites 
and symbionts of exogenous origin, including viruses 
which. in borderline cases, are in behaviour indis- 
tingushable from plasmagenes. Whuile it is widely 
recognized that mutations or deletions of chromosome 
genes may not be detectable until one or more 
generations later, it 18 not so generally realized that 
similar delays may occur when plasmagene changes 
are involved‘, This is, however, the case, and con- 
sequently, while the existence of & prolonged delay 
before the action of & drug becomes apparent is & 
very good indication that its action is upon the 
factors involved in cellular inheritance, such delays 
do not permit & distinction to be made between 
nuclear and cytoplasmic action. 

A fourth set of data to be examined are the 
of reversibility of reactions to drugs. Many 
whioh act as prosthetic groups, coenzymes or inhib- 
1t org, eto., of enzymes have & readily reversible action, 
1f used in sub-lethal doses. But other drugs may have 
both roverarble and irreversible actions in sub-lethal 
closes. Thus the cetrogens have a number of readily 
reversible physiological actions upon mammals, but 
can also act as morphogenetic cvocatora and as 
carcinogens, 10 which instances the action is irre- 
vorsible*. Genes also have two, apparently different, 
types of function. The first 18 to exercise a control 
upon one or more cellular functions ; the second is 
to reproduce itself. Can these two types of function, 
in some cases, be those affected respectively by the 
reversible and irreversible actions of a drug? At 
present we have so little information about the 
actual mode of action of genes that only theoretical 
possibilities can be considered. The most important 
point in this connexion is that reproduction of a gene 
must be & phenomenon of & remarkably high degree 
of specificity. Consequently, & gene is unlikely to be 
able to reproduce while it is combined with & drug. 
It is thus theoretically possible that, if & gene is 
combined with a certain drug (or hormone) for only 
part of the tme, the action of the drug will be 
reversible, whereas if the combination persists for 
a longer time, the gene will not reproduce, except 
perhaps in & modifled form. In the former case we 
are dealing with a reversible physiological effect, and 
in the latter case with a gene mutation or deletion. 
In the fleld of morphogenesis the two phenomena are 
covered by Woiss's use of the terms ‘modulation’ and 
"differentiation *. 

But if we consider the possibilty that drugs act 
upon cells in & manner parallel to that by which 
exogenous substrates induce the formation of adaptive 
enzymes, we encounter & fresh and almost totally 
different explanation of varying degreea of revers- 
ibility. In the absence of ita substrate the amount of 
an enzyme to be found in a cell may be negligible ; 
yet after introduction of the substrate the enzyme 
may be formed in high concentration. In a similar 
manner, the introduction of a drug may induce 
the adaptive formation of & new protein, or enzymo. 
Formation of the new protein may be readily re- 
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versed on withdrawing the drug. In such cases 
the phenomenon would be clagsed as a roversible 
physiological action, or modulation. But there aro 
experimental data which lead us to tho belief that in 
some cases, if once formed, & new protein may be 
able to reproduce itself, in which case tho action may 
be reversed with difficulty. There is an interesting 
parallel to this in the phenomena of antigen formation 
by paramecia, studied by Sonneborn and his col- 
leagues. In & given atrain, & group of antigens may 
be present as alternatives. Any one antigen if prosent 
excludes formation of others of the same group. The 
formation of such an entigen cannot readily be 
prevented by chemical or physical action. But troat- 
ment with the appropriato antibody wıll result in tho 
replacement of the antigen by anothor member of 
the same group. We must thus admit that, although 
tho majority of responses of type similar to the 
formation of adaptive enzymes may be readily 
reversible, others may bo reversible with difficulty, 
or not at all. 

Thus two differant modes of approach permit 
possible explanations of both reversible and ivrevers- 
ible actions of drugs. In both modee the explanations 
of reversible and irreversible actions mvolhe the 
intervention of genes, and so involve time-lags. Now 
consider briefly some cases of irrevoraible drug action 
of particular interest. 

l. Mutations of chromosome genes produccd by drug 
action. These were first demonstrated by Auerbach 
and Robson’, and by Hadorn'. Some of the mom 
potent substances, such as mustard gas, are pol- 
soluble and rather inert, but slowly give rise to highly 
reactive and violent reagents, such as carbonium 
ions. The effectiveness of these substances depends 
upon their lipoid-solubility, which permits ready 
penetration; upon their inertness, which prevents 
them from reacting exclusively with the peripheral 
cytoplasm, and upon the eventual formation of a 
vigorous reactant. But many other effoctivo mutagens, 
although having the first two properties, do not 
appear to have any exceptional capacity for giving 
rise to violent reagents. The number of such com- 
pounds known is increasing ao rapidly that we must 
consider the possibility that the majority of chemical 
substances, in appropriate circumstances, aro muta- 
genic. This in turn leads us to & new posuble 
explanation of mutations in Nature. Hithorto 
radiations have been thought of as the most probablo 
sources of mutations in Nature. Living cells havo a 
very large number of enzymes, which if applied in 
sequence are capable of producing a very great 
variety of substances. Normally, by & process of 
organization not yet understood, the sequonces which 
are permissible are limited to & relatively small 
number, so that a relatively small number of sub- 
stances are produced in comparatively largo amounts, 
and the majority of possible products are pro- 
duced in apparently negligible traces. But these traces 
may atill suffice for the production of mutationa. 

2. Elimination of kappa from Paramecium. Sonno- 
born has shown that the plasmagene-like agent kappa, 
which infects some paramecia, may be eliminated by 
the action of drugs. Normally kappa is formod in 
the cells at a rate which keeps pace with cellular 
reproduction. The action of the drugs appears to be 
to impede the rate of formation of kappa relative to 
cellular reproduction, go that eventually kappa-free 
cella are produced. Streptomycin has & similar action 
in eliminating chloroplasts from plant oells. In both 
cases a decrease in the rate of formation of a cyto- 
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plagmio factor results in ita ultimate elimination, 
which gn turn causes an irreversible change in 
physiological behaviour. 

3. Oarctnogenssis by butter yellow in rats. Liver 
tumours may be produced in rats in & few months 
by administration of butter yellow. If & large part 
of the liver of an animal is removed, the remainder 
grows by mitosis, eto., to about the size of the original 
liver. This sequence of hepatectomy and tion 
accelerates tumour production in ee teed 
with butter yellow. The mechanisms involved are 
unknown. It seems possible that 
mutations are involved, and that hepatectomy, by 
raising the relative rate of cellular reproduction, 
decreases the times required for expression of the 
mutations. This presenta some affinities to the 
elimination of keppa and chloroplasts. 

4. Oarowmogenests by . Berenblum* has 
shown that croton oil has a remarkable effect in 
accelerating the appearance of skin tumours resulting 
from benzpyrene. If benzpyrene only is applied to 
the skin, tumours appear after many months. If 
croton oil is applied before the benzpyrene, appear- 
ance of tumours is nat accelerated. But if croton oil 
is applied any time after the benxpyrene application, 
tumours appear about six weeks after the croton oil 
application. The type of explanation which oould be 
involved here is that the system involves & chromo- 
some gene producing & plasmagene necessary for 
normal epithelium. Deletion of the chromosome 


gene by benrpyrene need produce no marked effect 
Bo long as plasmagene reproduction continues. But 
if the p e also is eliminated (for example, 
by croton oil), then an abnormality will appear quickly. 
Application of the reagents in the reverse order will 
not have the samo effect, mince if the plasmagene is 
first eliminated by croton oil it can be restared by 
the uninfluenced chromosome gene. 

b. Development of resistance by trypanosomes to 
arsenozides. Trypanosomes may become resistant to 
one arsenoxide and not to another. The common 
explanation of this is that the trypanosomes become 
i le to the of arsenoxide concerned. 
But one can readily calculate that, if the trypano- 
some cell membrane is like that of other cells, the 
arsenoxides used in therapy will all penetrate rather 
rapidly. Consequently the explanation based on 
changes of permeability implies that the resistant 

strains have membranes different from those of any 
` other known cell and, worse than that, that for every 
type of arsenoxide resistance there is a new type’ of 
membrane which is not only unlike that of any known 
cell but also unlike that of any other resistant 
strain. A much more aora: explanation is that 
resistance is based on development of secretory 
units which can out some types of arsenoxide 


and not others. Such unite, by analogy with Lwoff'g!* 
work on kinetosomes, may regarded as plasma- 
genes, perhaps controlled by chromosome genes, but 


oe when present, in & manner not 
issi to surface antigens of perammecia, 
However, although tbe various sets of date men- 
tioned are very stimulating, when they are considered 
critically only the techniques of sexual crossing and 
nuclear transfer appear at present to give thoroughly 
satisfying results. The new technique of nuclear 
transfer has at present had only a very limited 
application, but has already yielded valuable results. 
M. J. Ord haa shown that one of the nitrogen 
mustards, when used in concentrations sufficient to 
cause cell death, is not highly selective for either 
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vim ey Dem eee both independently. 
a n is ciently damaged the nitrogen 
mustard to die, the nucleus cannot fer by trans- 
fer to untreated cytoplasm; nor can the cytoplasm 
be saved by transferring to it an untreated nucleus. 
The nuclear damage appears to be of two types, 
one involving death in & few days, the other after 
many days of normal behaviour. On the other hand, 
in collaboration with Lamsaton and Harriss of the 
Royal Cancer Hospital, it has been shown that K-rays 
are highly selective for the nucleus; this result oon- 
firms calculations based on purely physioal studies. 
We must anticipate a wealth of new information 
from the continued application of this technique. 
1 ^ , 
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CENTENARY OF THE 
PATENT OFFICE 


By Sia JOHN BLAKE 
Comptroller-General 


“Great Seal Patent Office", formed at the 


á | ‘HE 
end of 1852 as the single office for granting 
letters patent for new inventions, was the origin of 


the t Patent Office in London. It is true that 
letters patent for inventions had been ted in 
Great Britain for & long time previously. fact, in 


the Patent Rolls of Henry VI for the year 1449, we 
find a grant to John Utynam for a process for making 
stained glass windows. The process was intended for 
the windows of Eton College; but it is doubtful 
whether it was so used. Grants of patenta for 
inventions, at first rare, later became frequent, but 
the tendency was to grant monopolies even in cases 
where no new industry or invention had been created. 
This abuse was checked by the Statute of Monopolies 
of 1023, which limited valid grants to new inventions. 

Tt is also true that a Patent Office had existed off 


Chancery Lane near the site of the t Office for 
a long period before 1852. The ce is referred to 
more once in Pepys's '"Diary": for example, 


under March 12, 1669, we find, “And so away to tho 
Patent Offloe in Chancery Lane... and to ihe 
Crowne Office where we met with several good things 
that I most wanted and did take short notes of the 
docketa, and go back to the Patent Office and did the 
like there, and by candle-light ended”. That Office 
was, however, concerned with only & small part of 
the prooedure for the issue of letters patent of all 
kinds, a few for inventions bus many for other 
purposes. It had no speoial connexion with the 
modern Office. Pepys describes elsewhere how he 
was “forced to run all up and down Chancery Lane" 
before receiving his letters patent of appointment as 
Clerk of the Acta of the Navy Office. 
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Before 1852, the unhappy inventor had to visit 
many different offices, some of them more than once 
and paying feos all the time, a cumbrous system 
satirized by Charles Dickens in his '"Poor Man's Tale 
of a Patent”. The passage of the Patent Law Amend- 
ment Act in 1852 ended this system after twenty 
years of agitation by inventors, scientists, engineers, 
industrialista and others. The reform was facilitated 
by the special legislation, passed to enable inventors 
to exhibit their inventions at the Great Exhibition 
of 1851 without invalidating patents which might 
afterwards be granted to them. 

The Act of 1852 placed the grant of patents in the 
hands of commissioners, consisting of the Lord 
Chancellor, the Master of the Rolls and the Law 
Officers of the Crown, and they set up the Office on 
its present site at 25 Southampton Buildings, off 
Chancery Lane. The Law Officers continued to hear 
cases where oppositions were lodged to the grant of 
patents and to report to the Lord Chancellor upon 
the advisability of granting patents ; but the general 
control of the Offloo was in the hande of the Master 
of the Rolls. The commissioners were given power 
to print specifications, indexes and other publications, 
to present copies of these to public institutions and 
to set up & Register of Patente. The law relating to 
patents remained much the same ; but the ure 
for granting them was simplified and improved. 
Among the notable changes introduced was the 
obligation to flle with the application a provisional 
or complete specification describing the invention. 
Tho provisional specifloation had to describe only the 
nature of the invention and was the direct outcome 
of the practice set up for the Great Exhibition. The 
complete specification had to describe “particularly” 
and “ascertain the nature of the invention and 
manner in which the same is to be performed”, and 
was the outcome of & practice which had started 
early in the eighteenth century requiring such & 
description to be filed within six months after & 
patent was granted as & condition of the validity of 
the patent. The names and purposes of these speci- 
fications have continued until the present day. The 
use of provisional specifications is now a valuable 
and special characteristic of many of the patent 
systems of the Britiah Commonwealth. 

One of the first tasks of the new Patent Office was 
to make ROTER about patents available to 
the ublio. esi iar iam had formerly been 
enro in one or of three offices, and although 
they could be inspected, many could only be found 
with considerable difficulty, if at all. Now these were 
printed and published with the utmost speed and 
distributed widely to public libraries and institutions. 
All the old patenta prior to 1852, some thirteen 
thousand in number, were so printed. Classifled lista 
of patents were prepared and a beginning was made 
with the preperation of a detailed scientific olagai- 
fication of the subject-matters contained in patente. 
Volumes of classifled abri ents of patented 
inventions soon followed, and a library and a museum 
were established. The museum was soon transferred 
to South Kensington, but the library has developed 
into the fine scientific and technical reference library 
which is now open all day at the Patent Office for 
use by the public as well as by the staff of the Offlce. 

The difficulty experienced by the commissioners in 
giving much time and attention to the affairs of the 
Patent Office led in 1883 to the setting up of & more 
business-like organization under the control of the 
Board of Trade. A comptroller-general was appointed 
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and was given responsibility for trade marks and 
Peeler cred Geeta an wea for Paani. It was much 
later that he took over responsibility for literary and 
artistic oopyright ; but here we are dealing only with 
his functions in connexion with patents. He was 
given judicial powers to decide oppositions to grants 
and applications for revocation of patents and othor 
issues, the Law Offloers retaining a connexion with 
the Office as advisers to the comptroller on legal 
matters and as the tribunal to hear appeals from his 
decisions. 

Under the new organization, the initial fees for 
taking out patents were greatly reduced, with the 
result that the number of patenta granted annually, 
which had risen from about 500 to about 2,000 on 
the paseage of the 1852 Act and to about 4,000 by 
1888, increased quickly in the next few yoars to as 
many as 10,000. In spite of the reduction in feos, 
more work was done in granting each patent. The 
examination of the specifications by a scientific staff 
was commenced, to ensure that the descriptions were 
clear and adequate and that only one invontion was 
included in one specification. The staff gave much 
attention to sohames for clamifying and indexing 
imventions, but no search was as yet made to determino 
the novelty of the inventions for which patents wero 
granted. The view was expreased that the Offico 
need not exercise paternal oare for the inventor by 
making his search for him, but should give him every 
facility for making the search himself. The syetem 
allowed the inventor to get a patent relatively oasily 
but led to the grant of many worthless patents, or 
petenta with vague claims, which were a trap for the 
inventor and & nuisance to the publio. 

A besic change in the work of the Office was made 
in 1905. From then on, although the Office con- 
tinued to help the inventor to help himself, it also 
undertook to make the search for the novelty of 
inventions the subject of applications for patonts. 
The search was at first confined to British patent 
specifications and has been gradually extended to 
cover other publications, but the work of the Office 
in this and other respects hes been gravely hampered 
by the two World Wars. During the Second, the 
Office was severely damaged by enemy bombs, and it 
was only due to the devotion of the staff that casential 
records were preserved and the building saved from 
complete destruction. 

In recent years, the judicial duties of the comp- 
troller have been extended and appeals from his 
decision have been heard by one of the judges of tho 
High Court instead of by the Law Officers. The most 
recent steps in the process of his duties to 
protect the publio and reduce the number of invalid 
patents granted were taken so recently aa 1949, 
following & departmental committee of inquiry under 
the chai ip of Sir Kenneth Swan. Patents 
for inventions which, as olaimed, are lacking in 
novelty are now refused and notice is given to the 
publio of all overlapping grants. In addition, the 
subject-matter or merits of an invention may now bo 
considered during opposition proceedings, and the 
patent refused if tbe invention is clearly obvious to 
those skilled in the art. 

The Office now has power to deal with most issue 
in connexion with the grant, amendment and 
Aben of patents and with other matters, such as 

compulsory licanaing when a patented invention is 

ing worked to the fullest praotioablo extent. 

Mid disputes between employers and their employees 
about ownership of inventions. Although theso aro 
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unusual duties for Civil servants, the topics involved 
are ently highly technical and have been found 
to be stich as can be handled reasonably and econ- 
omically in the Patent Office. 

The mmmediate problems for the Office are to dispose 
of the arrears of work resulting from the Second 
World War and its aftermath, and to make more 
effective the search for novelty over as wide a fleld 
as possible. At the moment, the Office is in serious 
need of scientific and engineering graduates to deal 
with the technical side of ita work. Most scientists 
naturally look to research for their careers, but the 
application of research is also of vital importance ; 
and in that connexion, the Office offers useful and 
interesting work for univeraity graduates with tho 
appropriate training and aptitude. 


OBITUARIES 


Prof. E. G. Conklin 


By the death of Edward Grant Conklin we have 
lost the last representative of the great American 
school of classical experimental embryology which 
dominated this science in the period from 1900 until 
the rise of the S school in the 1920's. Conklin 
retired in 1933 fram the professorahip of zoology at 
Princeton, which he had held for twenty-five years; 
but the fact that he had become emeritus was very 
far from bringing the fruitful period of his life to an 
end. 

Conklin’s main scientific work is enshrined in a 
series of large and fundamental papers dealing with 
three groups: Ascidians, Amphiorus and Molluscs 
(Crepidula) His work on the mollusc Crepidula 
began ın 1890 but was not published until 1897. It 
was immediately recognized as & classical study on 
cell hneage. Other contemporaries of Conklin had, 
however, studied molluscan eggs, and his main fame 
rests on his description and imental investi- 
gationa on Ascidians, particularly Styela and Ampit- 
oxus. His careful descriptions of the cleavage and later 
development in these two groups is the foundation 
on which not only his own but also & very large 
quantity of later work by others has been based ; 
but it was his experimental work which placed him 
in the front rank. In the early 1900’s he found in 
Ascidians evidence, the clartty of which has not been 

to this day, for the existence of several 
different kinds of cytoplasm wrthin the newly fertilized 
egg. Further, he demonstrated by experiment that the 
'ooplamms', aa they are now called, exert a determining 
influence over the course of the later development, 
go that any region composed of a particular ooplaam 
will always develop into the corresponding organ or 
tissue. He spoke of the special types of cytoplasm 
as 'organ-forming substances’, and although our out- 
look on them has somewhat changed in the past forty 
years, the facta he produced have stood the test of 
tme, and they, together with his discussion of tham, 
remain as one of the three main bases of the existing 
theones of experimental embryology. 

Although he published more than two hundred 
scientific papers, it would give the wrong impression 
to speak of Conklin as a prolific writer ; his work is 
outetanding for that quality of clarity and precision 
which oomes only through the long processes of 
checking and counter-checking the observations and 
maturing the thought. In spite of the time he devoted 
to this, he played a very full part in tho general 
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scientific life of his time, acting for long periods as 
editor or co-editor of the Journal of M , the 
Journal of Haperwnental Zoology, the Biological 
Bulletin and Genetics. 

Conklin’s interests were not confined to the 
narrowly professional aspects of zoology. By birth 
the son of & country doctor in the Middle West, he 
originally intended to enter the Methodist ministry, 
and spent his undergraduate years at the Ohio 
Wesleyan University, graduatmg both in science, in 
1885, and in arte in the following year. Even after he 
took the decision to devote his main energies to 
science, he never relinquished & profound interest in 
wider matters of philosophy and of man’s spiritual 
life. During the course of his long hfe he published 
several books on such subjecte, of which the beet 
known are “The Direction of Human Evolution” 
(1921) and ‘Man, Real and Ideal: Observations and 
Reflections on Man’s Nature, Development and 
Destiny” (1943). He thus earned the distinction of 
becoming the president both of the American Philo- 
sophical Society and the American Academy of Arts 
and Sciences, as well as of several purely soientifio 
organizations such as the American Association for 
the Advancement of Science, the American Society 
of Zoologista and the American Society of Naturalists. 

C. H. WADDINGTON 
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Prof. J. G. Lawn 


Janas Gunson Lawn, whoee eminence as a mining 
engineer had received world-wide recognition, died 
at Eshowe, Natal, on October 21 in his eighty-fourth 
year. Of Cornish descent and the son of a mining 
engineer, he was born at Dalton-in-Furness on 
January 4, 1868. 

Before entering the Royal School of Mines ın 1888 
he had already acquired practical experience in the 
hematite mimes in Cumberland, and this experience 
enabled him to smooth some of the difficulties of his 
fellow-studenta, by wham he was remembered for the 
readiness with which, as a somewhat senior student, 
he was always ready to help them. 

On completing the course in 1891 and with the 
award of the Murchison Prize and the De la Beche 
Medal, Lawn returned to Cumberland as chief sur- 
veyor to the Barrow Hmmatite Steel Co. and as a 
lecturer in mining for the Cumberland County Council. 
During 1893-96 he was back at the Royal School of 
Mines as the' instructor in mine surveying and 
asaistant to Bir Clement Le Foster. Then began his 
first association with mining education and practice 
in South Africa. When the firat South African School 
of Mines was set up at Kimberley in 1896 Lawn became 
ita first prmoipal and, in the years that followed, the 
organization of that School owed much to his energy 
and foresight. During 1903-6 his long association 
with the Johannesburg Consolidated Investment Co. 
as & consulting engineer began, although there were 
interludes between 1907 and 1910 when he became, 
m succession, head of the Camborne School of Mines 
(Cornwall) and the first principal and profeseor of 
mining, at Johannesburg, of the South African School 
of Mmes and Technology, to which the Kimberley 
School had now been transferred. 

Thus, both in the last decade of the nmeteenth 
century and in the first of this century, Lawn’s 
activities had been divided between mining education 
and the gold mining industry. It was to the latter, 
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however, that the greater part of his life waa to. be 
devoted. For the next forty years —1910—50—(exoeept 
for & period ing the First World War, when he 
occupied posta with the Explosives Department of 
the Ministry of Munitions, finally as controller of that 
Department) his professional work was entirely linked 
with the manifold adtivities of the Johannesburg 
Consolidated. Investment Co., first as consulting 
engineer, then as managing director in Johannesburg, 
and later as director and consulting engineer in 
England. 

Lawn, possessed wide technical knowledge and 
experience and, above all, was one of the wisest of 
the long line of mining engmeers whose reputations 
have been'made on the goldfields of South Africa. 


During his long association with the Institution of ` 


and Metallurgy, of which he was elected 
president for 1080-31, he took a very active part in 
discussions on technical and scientific matters. His 
comments were clear, concise and always constructive, 
even when critical. The award of the Institutian’s 
Gold Medal in 1985 and his subsequent election as 
an honorary member were fitting tributes to his long 
and unremitting services to minihg education and to 
the mining i s; . 
In 1934 the University of the Witwatersrand con- 
ferred on him the honorary doctorate of science and 
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Long QUE Weapons Establishment, Australia : 
Dr. C. F. Bareford 


Dz. C. F. BAnEYORD has been appointed to the 
post of ohief superintendent of tbe Long Range 
Weapons Establishment, Australian Department of 
Supply, in succession to Mr. H. C. Pritchard, who 
returns to the United Kingdom next year. In his 
new office, Dr. Bareford will be responsible for the 
operation of both the base research and development 
establshment at Salisbury, and the ranges at 
Woomera, where trials are carried out for the Aus- 
tralian Government and also the Guided Weapons 
Directorate of the U.K. Ministry of Supply. 

Dr. Bareford is & graduate of the University of 
Sheffield, where he carried out research under Prof. 
8. R. Milner on the vacuum arc and spark discharges. 
He gained some industrial experience with the Mazda 
Valve Organization during 1934-36, before joining 
the experimental staff of H.M. Signal School, Porta- 
mouth. He was one of the small band of early 
workers on naval radar. As early as 1987, together 
with the late Mr. E. M. Gollin, he built a 20-om. radar 
equipment, and & little later the first experimental 
prototype of the 50-cm. r&dar. In 1940, 
when the need for radar navigational aids became 
more pressing, he transferred his attention to this 
fleld, and to tho associated field of precision direction- 
finding equipment. An early form of pulsed navi- 
gational aid was conceived and develo by a team 
under his leadership in the New Cavendish Laboratory 
in Cambridge. Special direction-finding equipments 

radiation from 100 Mo./s. (33 am.) to 10,000 
Moa: (8-3 mm.) were evolved by this team, and were 
used extensively in the months prior to the Normand 
lan by the Allies m 1944. Dr. Bareford had, 
mean: e, assumed the control of the Radio Recep- 
tion Division of the Admiralty 8 Establishment 
in Haslemere, and sponsored the development of the 
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in 1943 he was elected to the honorary fellowship of 
the Imperial College of Science and Technology, thus 
forging another link with the Royal School Sf Mines 
which he had entered as a student fifty-five years 
before. 

In later years Prof. Lawn had found an absorbing 
hobby in botanical pursuita. I well remember 4 
chance meeting with Prof. Lawn in & hotel on the 
Great North Road, after returning from & successful 
plant-hunting expedition on the slopes of Ingle- 
borough; he was most enthusiastic about some of 
his finds. His last letters from South Africa were 
also full of details regarding interesting plants he had 
recently discovered near his South African home 

J. A. 8. Rrrson 


Wn regret to announce the following doaths : 


Sir William Dampier, F.R.8., senior Fellow of 
Trmıty College, Cambridge, on December 11, aged 
eighty-four. 

Dr. Sven Hedin, Hon. K.C.I.E., known for lus 
explorations of Central Asia, aged eighty-seven. 

Dr. C. H. Kellaway, F.R.S., direotor-mn-chief of 
the Welloome Research Institution, London, on 
December 13, aged asixty-three. 
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communioation receiver series which is now standard 
equipment in H.M. ships. In 1947 Dr. Bareford 
became head of the Mullard Research Laboratory. 
Under his leadership the staff of the laboratory has 
grown from leas than to more than a hundred 
scientists, in addition to the ancillary staff, and has 
completed many important projecta in the broad 
field of electronic engineermg. In particular, the 
15-MeV. linear electron accelerator and neutron 
spectrometer now in use at Harwell were built there. 
A radar system for the automatic exploration of the 
meteorological conditions in the atmosphere 
has been developed. The laboratory has also studied 
extensively cavitation phenomena, and developed 
instrumentation for various measurement problems 
and techniques for the mass production of precision 
components. 


Melchett Medal for 1953: Dr. H. Hartley, C.B.E. 


Tae Institute of Fuel has awarded the Melchett 
Medal for 1953 to Dr. Harold Hartley, in recognition 
of his high scientific attamments m the development 
of domestic heating appliances, o0 with the 
administrative gkill with which he has guided a great 
industrial organization devoted to the practical 
efficient use of fuel. Dr. Hartley is chamman of 


" Radiation, Lid., manufacturers of heating and cooking 


appliances for domestic, commercial and industrial 
purposes. A native of the Isle of Man, he was 
educated there, at tho Manchester Grammar School 
and at the University of Manchester, graduating in 
chemistry m 1907. He waa then elected to  Gartsido 
scholarship of industry and commerce, and, after & 
year spent in the School of Economics at Manchester, 
he visited Norway and Canada to study the production 
of power for electrochemical industries. Returning 
to England, he worked for three years as a Gas 
Research Fellow at the University of Leeds under the 
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late Prof. W. A. Bone. In 1912 Dr. Hartley was 
appointed chief chemist to the Richmonds Gas Stove 
and Méter Co., where he built up & technical and 
research section and contmued the work on the 
measurement of the ratiant efficiency of gas fires 
which had been, started at Leeds in 1908. In 1919 
he was appointed head of the research department of 
Radiation, Ltd., on the formation of that company. 
At the new central research laboratories in Grosvenor 
Place, London, he directed important investiga- 
tions into the demgn of gas- appliances, includmg 
those culminating in the production of the Bennett/ 
Hartley mtegratmg radiometer for determming the 
radiant efficiancy of domestic heating appliances. He 
was awarded the C.B.E. in 1952. 


Official Seed Testing Statlon for England and Wales 


Mr. P. 8. WzrnumarOoW has been appointed chief 
officer of the Official Seed Testing Station for England 
and Wales in suoceasion to Mr. C. O. Brett, who 
retired in A Born in 1919, Mr. Wellington 
entered the ial College of Science and Tech- 
nology, Londor, in 1937. During 1980—48 he served 
in the Air Branch of the Royal Navy and was awarded 
the D.R.O. On returning to the University of London 
after the War, he obtained a first-class honours 
degree in botany. He was appointed to the Official 
Seed Testing Station as senior assistant to the chief 
officer in 1947, and has been m igating the 
premature uting in the grain of wheat. The 
Official Testing Station is administered, on 
behalf of the Ministry of Agriculture and Fisheries, 
by the National Institute of Agricultural Botany, 
Cambridge. 


The Imperlal Institute 


Ix the House of Lords on December 9, Viscount 
Falmouth, directing attention to the report of the 
Tweedamuir Committee on the Imperial Institute, 
asked whether the Government would consider the 
transfer of the Institute to a more suitable place and 
thus free the present site for expansion of the Imperial 
College of Science and Technology m order to provide 
additional facilities for the higher training of scientists 
and engineers. Viscount Falmouth was paren 
concerned with the expansion of the Imperial College ; 
but, while there was general t in the subse- 
ae debate as to the desirability of expending the 

peral College, other speakers were not prepared to 
support its claims against the Imperial Institute, and 
Lord Hailey asked for a iflo assurance from the 
Government that it did not contemplate the abandon- 
ment of the present Institute building in favour of the 
College. Earl De La Warr, replying for the Govern- 
ment, declined to make any definite statement 
ing the Government’s future schemes for higher 
technological education or the Government’s views 
on the uir Report. A definite statement of 
the Government's policy with regard to Higher 
technological education, 1t was said, would be made 
early in the New Year. As regards the Imperial 
Institute, since the Institute is finariced and sup- 
ported by forty-nme governments in all, transfer of 
the Institute to another site could only occur, if at all, 
after discussion with the Institute and all those 
Dominion and Colonial governments which are 
partners m ita maintenance. He added that, as soon 
as it 18 possible to disousa definite proposals, the 
Government, which already controls so much of the 
land adjoining the College buildings at South Kensing- 
ton, will be concerned to assist the development of 
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the Imperial College in the best way that it- can ; 
but he could not say in advance how far that may 
involve the Imperial Institute. : 


Journal of the Royal Soclety of Arts: 1852-1952 


Tu first issue of the J of the Royal Soctety 
of Arte was published on Friday, November 26, 1852, 
and to mark this event the centenary number of the 
Journal (101, No. 4887; 1952) briefly records its 
history. The Royal Society of Arts ıs, of course, 
nearly twice as old as ita Journal, having been founded 
in 1754, and ita activities were at first chronicled in 
various publications and in ite annual Transactions. 
Dr. James Booth, F.R.S., vicar of Wandsworth, who 
was an ordinary member of the Society, flrst sug- 
gested the idea of a weekly journal in a letter addressed 
to the Council of the Society ın 1852. In this letter 
he set out in considerable detail the scheme for & 
weekly newspaper, which should record all the 
Society’s proceedings, serve ag & medium between 
the Society and allied institutions and form a per- 
manent record of the progress of scienoe, art and 
industry. This project was taken up, and weekly 
publication was continued until Maroh 22, 1940, since 
when the Journal has appeared sat fortnightly 
intervals, still published, as was the first issue, on a 
Friday. The circulation almost automatically follows 
the membership of the Society : in 1858 it was 2,250, 
and this more or less consistently increased until 
1878, when it was 4,850; during 1873-1982 it 
EM to 3,000-3,500, but ainoe then it has 

ly increased to ite preeent figure of about 
6,000 members. The chief aim of the Journal has 
remained constant—namely, the publication of the 
great mass of information contained in the &uthor- 
itative papers read to the Society and the often moet 
which they have provoked. There has been vi 
no limit to the range of subject-matter, provided only 
that there is, m each mdividual exposition, some 
germ of progress, some new line of approach that 
tends to the advancement of human we . To the 
publiahed papers there have been added reporta of 
the Society’s activities ; illustrations in the shape of 
photographs, drawings, maps and diagrams; k 
reviews ; obituaries ; misoel notes of mterest ; 
and announcements of meetings of other societies. 
For a oentenarian, the Journal of the Royal Sooiety of 
Arts is an active old ; may the second 
hundred years of its existence be ss flourishmg as 
the first. 


University of Paris: Honorary Degrees 


AT a Séanoe solennelle de Rentrée m' the amphi- 
theatre of the Sorbonne held on November '29, and 
in the presence of the President of the French 
Republic and the Minister of National Education 
M. le Reoteur Sarrailh conferred the degree of doctor 
honoris causa of the University of Paris on the 
following: Dr. O. da Fonseca, director of the 
Instituto Oswaldo Cruz of Rio de Janeiro; Prof. 
R. F. Loeb, professor of medicine in Columbia 
University; Prof. M. Biegbehn, profeesor in the 
Royal Academy of Sciences of Sweden; Prof. H. 
Weyl, honorary professor in the Institute for 
Advanced Study in Princeton; Sir Rudolph Peters, 

rofessor of biochemistry in the University of 
arate and Prof. A. I. Virtanen, professor of bio- 
chemistry in the Valio Institute of inki. Similar 
degrees were also conferred upon four other persons 
distinguished in law and letters. 
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Agricultural Education 


Tür Muse of ago and PED ET 
consultation with the Mini of Education, has set 
up a ‘working party’ with the following terms of 
reference: ‘To review the relations between the 
agricultural education service of Looal Authorities 
and the National Agricultural Advisory Service, and 
to make proposals for their more effective co- 
operation ; to examine the need for an inspectorate 
of agrioultural education ; and to consider the future 
of the Joint Advisory Committee on Agricultural 
Education". 

The membership of the ‘working party’ is as follows: 
Lord Carrington, Joint Parliamentary Secretary to the 
Ministry of Agriculture and Fisheries (Chairman); 
F. Bray, under-secretary in the Ministry of Education ; 
E. Shaw Browne, charman of the Notti i 
Agricultural Executive Committee; W. 8. Gibson, 
provincial director, National Agricultural Advisory 
Service; Dr. T. Loveday, chairman of the Joint 
Advisory Committee on Agricultural Education ; 
J. H. Parker Oxspring, director of education, Stafford- 
shire; Prof. R. Alun Roberts, University College of 
North Wales, Bangor; F. Rollinson, recently of the 
National Union of Agricultural Workers; Sir James 
Scott-Watson, chief scientrflo adviser to the Ministry 
of Agriculture and Fisheries; W. J. Simmons, 
farmer; Sir Offey Wakeman, chairman of the Shrop- 
shire Education Committee ; O. H. M. Wilcox, under- 
secretary in the Ministry of Agriculture and Fisheries. 
All communications should be sent to Mr. H. F. 
Greenfleld, at the Ministry of Agriculture and 
Fisheries, 1—4 Cambridge Terrace, Regent’s Park, 
London, N.W.1. 


Sclence In Communlst States 


THe Society for Freedom in Science has recently 
published Occasional Pamphleb No. 13, under the 
title ‘‘Science in a Satellite State of the Soviet Union” 
(pp. 16; from the Department of Zoology, University 
Museum, Orford; Ils. 8d.) which is & summary, 
without comment, of speeches made at the ''Ideo- 
logical Conference of University Scientiflo Workers", 
held at Brno, Oxechoslovakia, during February 27— 
March 1, 1952, the material being taken from bulletins 
of the Czechoslovak News Agency. No more dignifled 
way could have been adopted of correcting the 
impression sometimes held that in Communist States 
the man of science is free to pursue the search for 
truth wherever it may lead him. The gum- 
marized in the pamphlet show clearly the domination 
and direction of science by political ideologies in such 
countries, how secondary can be the loyalty of the 
scientific worker to his own discipline, and the way 
his thinking is required to be subservient to the 
doctrines and needs of the State. 


Royal Society : Officers and Councll 


Tum following have been elected Officers and Counoil 
of the Royal Society for the ensuing year: President : 
Dr. E. D. Adrian; Treasurer and V1oe-President : 
Bir Thomas Merton ; Seoretaries and Vios-Presidents : 
Sir Edward Salisbury and Sir David Brunt; Foreign 
Secretary : Sır Cyril Hinshelwood ; Other Members 
of Councii : Prof. P. A. Buxton, Mr. H. Constant, 
Prof. P. I. Dee; Prof. E. O. Dodds, Prof. H. J. Emeléuas, 
Sir Howard Florey (vice-president), Prof. D. R. 
Hartree, Prof. E. G. T. Liddell, Prof. E. J. Maskell, 
Prof. R. A. MoCance, Prof. H. H. Plaskett. Prof. 
W. J. Pugh, Prof. Alexander Robertson, Dr. R. 
Stoneley, Prof. G. Temple, Prof. C. M. Yonge. 
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Announcements 


Pror. ARTHUR HOLMES, regius professor of goology 
in the University of Edinburgh, has beon elocted a 
corresponding member of the Geological Sovioty of 
Stockholm. 


Pror. R. J. W. LzFüvasE, professor of ohomisiry 
in the University of Sydney, has been awarded the 
H. G. Smith Memorial Medal by the Royal Australian 
Chemical Institute, ın recognition of his contributions 
to phymoal organio chemistry over the past ten yoars. 


Dr. T. H. C. TAYLOR has been appointed as from 
April 1953 to the reoontly created post of doputy 
direotor, ın, the senior principal acientiflo officer grade 
of the Scientific Civil Service, at the Anii-Looust 
Research Centre, London. Dr. Taylor is at present 
assistant director of the Commonwealth Instituto 
of Entomology, which he joined in 1941, after long 
snd distinguishod service in Fiji and Uganda, mainly 
connected with research on the ooological anit 
biological control of insects. 


Mr. M. W. PERRIN, at present resoarvh adviser 
to Imperial Chemical Industries, Ltd, has been 
appointed chairman of the Wellcome Foundation. 
Ltd., in succession to Mr. H. E. Sier, who 1s retiring 
at the end of January. Before the Second Wor'd 
War Mr. Pernn was & member of the Research 
Department of the Alkali Division, and also of the 
Headquarters Research Départment of Imperial 
Chemical Industries, Ltd. During the War he was 
assistant director of Tube Alloya (tho war-time 
atomic energy organization), and from 1946 until 
1951 was dep controller (technical policy) in 
the Division of Atomic Energy of the Ministry of 
Supply. 

Ix order to enoourage the writing of papers at a 
standard suiteble for assimilation by a non-spocialist 
reader Having some general scientific knowlodge, the 
publishers of the soientiflo journal Research are 
organizing an essay competition, with prizes of £100, 
£50 and possibly others as well, for which entries 
may be made by persons actively engaged on rosearch 
work. Such essays should be about three thousand 
words in length and should deal with any recent 
scientific investigation (not necessarily the writer's 
own work) and its potential application to industry. 
Entries, which will be judged by a committee to be 
appointed by the Scientiflo Advisory Board of 
Research, should reach the offices of Research, 4-6 
Bell Yard, London, W.C.2, on or before April 30, 
1953. 


Tae Institution of Naval Architects is offering 
during 1958 the following scholarships to British 
subjects (age limit shown in brackets), which, exoept 
where otherwise stated, must be applied for before 
May 30, 1053: Institution scholarship in naval 
architecture (23), for apprentices or pupils in tho 
Royal dookyards or private shipyard (entries beforo 
January 15); Trewent scholarship in naval archi- 
tecture (20), for apprentices or pupils in privato 
pot pni ; Denny scholarship in naval architooture 

one in marine engineering (19), tenable for four 
years in the University of Glasgow, with approntico- 
ship of five years; Parsons scholarship in marine 
engineering (21), for apprentices or pupils in marine 
engine works or the Royal dockyards. Further 
particulars can be obtained from the secretary of tho 
Institution at 10 Upper Belgrave Street, London, 
S.W.1. 
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: UNUSUAL FOODS FOR HUMAN CONSUMPTION 


T has been estimated by M. Sorre! that, of the two 

million known species of animals, only fifty have 
been domesticated and normally contribute to the 
food supplies ; and that, similarly, out of the quarter 
of & million known v vegetable species, only about six 
hundred are cultiva by man. J. De Castro’, in 
discussing the figures, has contrasted the limited 
range of foods used by the inhabitants of Europe 
and North America with the vast number of native 
plants which contribute to the diet of primitive 
pooples. These observations received full support at 
a conference organized at Bedford College, London, 
on October 18 by the Nutrition Society when, under 
the general title of ‘Unusual Foods for Human 
Consumption”, & series of seven papers was pre- 
sented. Dr. R. B. Hawes acted as chairman of the 
symposium, which attracted some two hundred 
members and guests. 

During the morning session, consideration was 
given to three types of unusual foods: Dr. W. A. P. 
Black spoke on ‘Seaweeds and their Value m Food- 


stuffs”; Dr. J. Ramsbottom on “Mushrooms and 
Toadstoola’’; and Dr. W. B. Bristowe on ''Íngeota 
as Food”. 


In the first paper, an account was given of the 
uses of seaweeds in different parte of the world, and 
it was evident that investigations carried out durmg 
the past decade, in Scotland and elsewhere, have 
made important contributions to our knowledge of 
the chemical composition of different species and 
have also provided valuable information regarding 
methods for the efficient harvesting and proceasing 
of marine vegetation. Dr. Black surveyed, among 
other matters, the production from seaweeds of 
substanoes of nutritive value which are now finding 
& place in food manufacture. 

The report on the edible fungi directed attention 
to their widespread use m many countries of conti- 
nental Europe where, in contrast to the position in 
the British Isles, the fungi are regarded not as 
relatively expensive luxuries but as important 
vegetables, eaten both in the fresh state and also, 
during the wmter months, in preserved forma. 

Insecta, eto., are not normally held in high esteem in 
Europe; but ıt was clear from Dr. Bristowe's review 
that, in Siam, Indo-China and in certain parts of 
India, spiders are regarded as normal items in the 
diet and that in many other countriea insects of 
different types are used as minor foods. Dr. Bristowe 
gave an account of his personal iences in Asia, 
where he was able to follow local dietary customs. 

The contrast between the European town-dweller 
and the inhabitants of other regions was frequently 
demonstrated in the afternoon sessions of the sym- 
posium, when reviews were given by Dr. H. M. 
Sinclair on ‘The Diet of Canadian Indians and 
Eskimos” ; by Dr. G. H. Bourne on “The Food of 
Australian Aborigines” ; by Dr. F. Aylward on '"The 
Indigenous Foods of Mexico and Central America” ; 
and by Dr. B. M. Nicol on “Protem in the Diet of 
the Isoko Tribe of the Niger Delta”. 

These papers all revealed the ingenuity of man in 
making ful) use of the local planta and animals, and 
in becoming master of his environment. Certainly, 
of the Australian aborigine, it may be seid that, m 
terms of food, nothing living is alien to him—the 
caterpillar and the moth, the frog and the kangaroo, 


are trapped by appropriate but effective methods and 
eaten with relish. Smmuarly the African tribe 
examined by Dr. Nicol was shown to be catholic in 
taste; snails, frogs and crocodiles, as well as a 
variety of plant foods, have their place in the diet. 
Dr. Nicol’s paper revealed the diffüloulty in making 
satisfactory dietary surveys in areas where the 
ordinary staple foods are supplemented, perhaps at 
irregular intervals, through hunting, shooting and 
fishing. These occasional supplements make important 
contributions to the diet. 

A similar difficulty in making dietary surveys was 
experienced in Mexico and Central America where, 
as reported by Dr. Aylward, the inhabitants preserve 
dietary traditions that go back into prehistory. 
Examples were given of methods of food preparation 
which, although long in use, have only recently been 
shown to have & sound biochemical basis. Thus the 
Indian is able to use certain varieties of planta which 
are poisonous in & raw state, by methods which 
involve & prelmminary grating followed by cooking, & 
technique which 1s now known to be effective in 
destroying toxic components such as the cyanophoric 
glycosides. Recent scientiflo investigations have also 
revealed the advantages of the traditional method 
of making the tortilla, the daily bread of the Indian ; 
the whole maize is treated with lime, and thus the 
mineral content of the final product is increased and 
the danger of widespread dietary calcium deficiencies 
diminished’. 

By comparison with the inhabitants of tropicel 
and semi-tropical regions, the Eskimos live on a 
much more restricted diet, especially during the long 
Arctic winters. Dr. Sinclair showed how the Eskimos 
have successfully adapted themselves to an unfavour- 
able environment so as to obtain & diet normally 
adequate m calories and in both major and minor 
nutnents. Contrary to reporta from other northern 
areas, the groups examined did not eat excessive 
amounts of fat. 

The discussion of the papers ranged over many 
topics. Dr. H. E. Magee, for example, streesod the 
importance of quantitative considerations. A food 
constituent such as vitamin B, present in very small 
amounts in & staple food may be of great valuo 
because of the relatively large amounts of the staple 
eaten, per day; on the other hand, & minor or 
oecasional food is of value when it contains & high 
proportion of one or more accessory factors. 

Mr. A. L. Bacharach, commenting on the Mexican 
tortilla, directed attention to the war-time contro- 
versies in Great Britain relating to the addition of 
calcium carbonate to National flour ; rt would appear 
that we had belatedly followed the good example of 
the Indian. 

Other speakers, drawing on their experiences over- 
seas, gave further examples of unusual food habite, 
and the symposium as & whole reflected the newer 
‘global Essen to nutrition; the fundamental 
biochemical investigations of the past half-century, 
carried out mainly in Europe and in North America, 
provide the basis for the approach to the nutrition 
problems on all continents, yet there is clearly much 
to be learnt from well-establiahed food habite in 
Africa and elsewhere, in that prmnitive peoples in 
many areas have succeeded. in reaching good dietary 
standards, 
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The papers given at the conference (which will be 
published in the Proceedings of the Society) may be 
ed as & continuation of earlier symposia on 
Colonial problems‘ and on nutritional conditions in 
prisoner-of-war camps in Asia’. They should serve a 
useful purpose in providing information ing the 
actual and potential food supplies of under-developed 
areas, and in this way should assist in furthering the 
work boing carried out on these topics under tho 
auspices of the Colonial Office and other national and 
international agencies. FRANCIS ÁYLWARD 


1 “omo AL, "Les Fondements de la Géographie Humaine’, 1 (Parts, 
"De Castro, J "Geography of Hunger", 36 (London Victor Gob 
lanez, 1982). = 


* Aylward, F., Nature, 108, 1100 (1061) 
t Symposium, Proc. Nutrit. Seo, 5, 1 (1046). 
* Symposium, Proc, Nwtrit. Soc., b, 107 (1940). 


APPLICATIONS OF 
COMMUNICATION THEORY 


WO years ago, during September 26-29, 1950, a 

symposium was held in London of a group of some 
hundred and twenty men of diverse scientific interesta 
—communication engineers, mathematicians, physi- 
cists, biologista, peychologists and others—all of 
whom were concerned in one way or another with the 
concept of the communication of information (see 
Nature, 167, 20; 1950). The meeting was prompted 
by the recognition of the mportance of recent 
developments in the theory of communication which 
revoaled, and gave promise of clarifying, connexions 
between previously largely unrelated Helds of research 
concerned with different aspects of the processes by 
which living organiams convey information. The 
purpose of the symposium was to afford the oppor- 
tunity for & discussion of the nature of this recent 
work and of its potentialities in various branches of 
science. 

It was decided that there should follow in due course 
a second symposium having the more limited objective 
of examining what of practical value had resulted 
from the application of this theoretical work to the 
problems of electrical communication, and this 
second meeting waa held in London in the Lecture 
Theatre of the Institution of Electrical Engineers, 
during September 22-26. The participants on 
this ocoasion were mainly practising oommunica- 
tion engineers, though other interests were well 
represented, and they were even more international 
than those who attended the earlier symposium. 
The two hundred and seventy present included 
ninety visitors from sixteen countries abroad. The 
charman of the opening session was Sir Noel Ash- 
bridge, retiring director of technioal services of the 
British Broadcasting Corporation. 

In the opening address, Prof. Willis Jackson 
referred to the two distinct, though closely inter- 
related, sides of the recent theoretical work: one, 
the theory of the representation of signals, that is, 
the analysis of signals into the basic elemente—the 
‘alphabet’—in which ıt ig intended to communicate ; 
and the other, the statistical theory of communica- 
tion, that is, the application of probability theory to 
the communication of these elements. Prof. Jackson 
remarked on the value of the theory in affording means 
for the quantitative comparison of different trans- 
mission systems (different forma of modulation and 
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coding) ; on the progress being made in the develop- 
ment of techniques for the extraction of signals from 
a noisy background ; and on the considorable activity 
which it had stimulated in studies such as the analysis 
and synthesis of speech, the improvement of speech 
recognition in noisy conditions, the possibilities of 
compressing the band-width required ın speech and 
television channels, the mechaniam of hearing, eto. 
He remarked that communication theory has perhaps 
achieved little as yet in the last-named fields, but 
that to make a reproach of this would be on about the 
same level as pointing out that Carnot and Kelvin 
did not invent the gas-turbine. A basio theory is a 
compass rather than & vehicle, and there is little 
reason to doubt that, in this case as in others, it will 
be supported in due course by the inventive imagina- 
tion on which progress largely depends. 

Prof. Jackson then directed attention, in the 
absence of the author, to the ‘Summary of Communi- 
cation Theory" which Dr. D. Gabor had prepared 
for the benefit of the participants. In this paper Dr. 
Gabor discussed the parts played, ın the development 
of the theory of communication, by classical Fourier 
analysis, its modification by treating time as a 
‘running’ variable and the application of probability 
theory to si data ; and he detailed, in terms based 
mainly on work of Dr. C. E. Shannon, the princi- 
pal concepts, theorems and results concerning tho two 
aspects of the modern work, mgnal analysis and the 
statistical theory of communication, mentioned 
above. 

The first two days of the symposium were devoted 
mainly to problems concerning the detection of 
signala when mixed with noise, and served to 
emphasize that the detector must be regarded essen- 
tially as giving a probability distribution rather 
than a precise, error-free, extracted signal. A paper 
by P. H. Blundell that it is not permissible 
to regard the whole of this (a posteriori) distribution, 
in the mean, as & rate of information, sinco at 
any instant during the communication it cannot 
all be used. This argument aroused considerable 
discussion which served to olarify some import- 
ant misconceptions. Prof. Z. Jelonek followed 
with & summary of the resulta of a comparative 
study of various modulation systems in which he had 
calculated their respective theoretical rates of trans- 
mission of information. This peper, and an allied 
one by Prof. 8. Goldman (United Statos), domon- 
strated the quantitative value of the statistical 
theory, and revealed the limited practicablo scope 
which is available for improvement in tho methods 
of modulation now in use. 

New contributions to the theory and art of pulse 
modulation were made by F. de Jager (Netherlands). 
who described & one-unit code system of pulse-codo 
modulation to which he had given the name ‘‘delta- 
modulation"; by C. W. Earp, who discussed a 
possible modified form of pulse-code modulation. 
which he called the "ambiguous index system"; 
by H. W. F. Groenewout (Netherlands), who gave 
the results of an investigation of distortion in 
pulse-oode modulation systems; and by Dr. D. M. 
MaoKay. who raised an interesting problem coneorn- 
ing the transmission of neural impulses. 

Allied to these papera were others by R. H. Barker, 
who dealt with the important problem of the group 
synchronization of binary digital systoms, and by 
Dra. A. E. Laemmel and D. A. Huffman (United 
States), who discussed the construction of codes, 
the former of error-eorreoting codes involving the 
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deliberate inclusion of redundancy, in the form of 
additional code signals, for the purpose of combating 
noise, &nd the latter of codes to remove excessive 
redundancy, where this exists. 

The discussion of tho extraction of signals from 
noise, related more particularly to the detection of 
pulsed radar signals, and to the comparative efficiency 
in this respect of alternative methods of detection, 
was continued in papers by D. E. Hampton, by Dr. W. 
Meyer-Eppler (Germany), and by Profs. R. M. Fano 
and D. Middleton (United States). The two latter 
directed attention to calculation of the a posteriori 

bebility of the received measage from the a priori 

i ution and the assumed statiustios of noise, and 
extended and generalized earlier work on the theory 
of ideal detectors. Middleton discussed his compara- 
tive studies based on several types of optimum 
teat of & statistical hypothesis agamst an alternative 
—tignal and noise a8 against noise— and his considera- 
tion of three types of ‘observer’, namely, the 'Neyman- 
Pearson’, the ‘ideal’ (Siegert) and the ‘sequential’, 
for which he had computed the corresponding 
betting-curves. He also descmbed an analogue 
electronic device constructed by Dr. R. A. Johnson 
and himself for measuring the correlation functions 
of modulated carriers and noise following & non-linear 
device. One interesting conclusion to be drawn 
from this series of papers is that no marked inefficiency 
is associated wrth the types of detector now ın use, and 
that in fact we cannot hope to go much better, which 
further illustrates the value of the modern communi- 
cation theory in enablmg calculation of the limits of 
performance which practical systems cannot hope to 
exoeed. There followed & series of pa by Drs. 
A. E. Bailey, R. L. Beurle and P. L. Waters, deal- 
ing with the question of information storage, and 
the comparative meritas of magnetic, acoustic and 
electrostatic systems applied to signal integration. 

On the morning of pum third day the discussion 
moved from statistical communication theory to a 
series of papers by D. H. Hamsher (United States), 
Dr. M. Cotte (France), Prof. K. Kupfmiiler (Germany) 
and Prof. T. Laurent (Sweden), concerned with the 
transient distortion and delay characteristics of 
transmission channels and with general aignal analysis, 
chiefly with reference to telegraph and television 
systems, where the wave-shape of the signals is of 
prime importance. This was followed during the 

- afternoon by consideration of the information oon- 
tent of pictures and of ita tranamission by facsimile 
and television. Papers by Dr. J. Loeb (Franoe), 
and by Dr. E. C. Cherry &nd G. G. Gouriet, em- 
phasized the exoeasive redundancy which exists 
in faceimile and television signals by virtue of the 
fact that the probability of & black or grey ‘dot’ on 
any real picture is far leas than that of & plain sur- 
face element. Thus existing practical systems are 
potentially capable of tranamitting patterns which 
are far more complex than ever arise in real pictures. 
Dr. Loeb pointed out that scanning i8 & wasteful and 
unnecessary with simple pictures, such as 
sketches, charte, handwriting, etc., and described 
the prinorplea of pantograph and stopping-spot 
devices which oan trace the picture automatically 
and the output of which can be coded for tranamission 
to a tracing pencil at the receiver. The second authors 
proposed a system of velocity modulation applied to 
television to accomplish the same end. The discussion 
of these papers centred, somewhat naturally, round 
the psychological problem of ‘recognition’. A succeed - 
ing paper by Dr. G. Valensi (Switzerland) dealt with 
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the coding of oolour-televimon aignals. He stressed 
the merits of the modern view of the problem, which 
regards the black-white version of the picture as one 
signal and the superposed colour as & second—as 
distinct from the simultaneous transmission of three 
pictures, red, blue and green—and proceeded to 
discuss the possible use of a sub-divided Maxwell 
colour triangle for defining the colour information. 

Speech and hearing formed the subject-matter of the 
programme on r 25. One group of papers, 
by J. Berry, D. L. Richards and J. Swaeffleld, dealt 
with studies of conversational speech on the tele- 
phone. They described statistical measurements of 
the frequency of occurrence of particular words and 
syllables, consonants and vowels, strong and weak 
word-forms, eto., and also an attempt to relate the 
conventional methods of m ing the performance 
of speech-links to the conoepte of ‘channel capacity’ 
and ‘information rate’ aa defined in the modern 
theory of communication. Another group of papers, 
by Drs. G. E. Peterson, K. H. Davis, R. Biddulph 
and B. Balashek (United States) and by Drs. D. Fry 
and P. Denes, was devoted to the problem of speech 
recognition and to consideration of the principles 
whereby & ‘machine’ might print in standard symbols, 
or respond in some other recognizable way, to recerved 
human speech. These papers emphasized that a great 
deal of information is lost when speech is transformed 
to writing and that the main problem is to determine 
what are the minimal elements of speech which ensure 
identification. Dr. G. Raisbeck, who presented the 
paper by Drs. Davis, Biddulph and Balashek, 
desoribed & machine which is able to identify each of 
the numerals, one to nine, though only when spoken 
by the same individual. Fhe problems involved in 
making it capable of responding similarly to different 
voices, and of recognimng continuous phrases and 
sentences, are indeed complex and difficult ones, but 
carry some far-reaching mmplications. 

These pepers were followed by two demonstrations, 
by W. Lawrence and by Dr. W. G. Tuller (United 
States), of machines which performed the com- 
plementary operation, that of uttering ‘spoken’ 
words when driven by electrical stimuli of compara- 
tively simple form. This fascinating work may provide 
an important ‘synthesis’ approach to the study of the 
speech recognition problem. 

A particularly interesting supplementary paper 
describing & new approach to the theory of hearing 
was presented by Dr. W. H. Huggins (United States). 
He ben by iousidarins tha ineasuremeni of the 
pitch of a damped wave by means of & ‘phase detector’ 
and pro to suggest that while the basilar 
membrane iteelf does not suitable elastic 
properties to account for the fine pitch discrimination. 
of the human ear, the tectorial membrane, with which 
it is connected by hair-cells, has similar frequenoy- 
selective properties to those of the phase detector. 
Dr. Huggins showed that these proposals conform well 
with the experimental resulta obtained by von Békésy, 
Galambos and Davis in studiea of the cochlea of the 
oat. 

The topics considered on the final day lay somewhat 
aside the main theme of the symposium but were 
nevertheless much appreciated by a large audience. 
Two papers concerned with and li istics, 
presented by D. A. Bell and by Prof. B. Mandelbrot. 
(France), afforded opportunity for & considerable dis- 
cussion among the lmguists present, and revealed how 
closely the theories of communication and of language- 
are related and how beneficial progress in one can 
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be io tho other. An important succeeding paper by 
Dr. Y. Bar Hillel and Prof. R. Carnap (United States) 
referred to the mis-application by some men of 
science of the terminology and theorems of statistical 
communication theory to flelda in which the term 
information 18 used, presyetematically, in & semantic 
sense (One involving the contents or designata of 
symbols) or even 1n & pragmatic sense (one involving 
the users of these symbols) and to the misleading 
consequences which can result. They presented the 
outlines of a theory of semantic information based on 
the theory of inductive probability recently developed 
by Prof. Carnap, and suggested that this should serve 
as a better approximation than the present statistical 
theory for application to flelds like psychology and the 
social sciences. 

An interesting application of the resulta and 
methods of communication theory to optics was 
described by Prof. A. Bl&no-Lapierre (France); and 
in a Paper entitled “Generators of Information”, 
Dr. D. M. MacKay raised a number of difficult 
questions, such as—Can we trace the information 
in a ohannel back to an ultimate source, or are we 
Tostricted to considering information transducers 
only ? Communication theory generally accepts the 
a priori existence of an agreed alphabet . where does 
this arise ?—and illustrated his argumenta by deecrip- 
tions of simple electrical machines. 

The symposium concluded with  & general 
discussion, in which Dr. E. O. Cherry gave & summary 
of the main questions which had been raiged during 
the week, and with an expression of appreciation by 
Prof. Willis Jackson to the British Broadcasting 
Corporation and the Ministry of Supply for the 
financial aasistance they had afforded. The prooeed- 
ings of the symposium are to be published by 
Butterworths Scientific Publications, Ltd. 


THIRD INTERNATIONAL 
CONGRESS ON ASTRONAUTICS 


HE Third International Congress on Astro- 
nautios, held in Stuttgart during the week 
September 1—6, was attended by fifty official delegates 
and more than & hundred visitors. During the first 
two days the business of the International Astro- 
nautical Federation was discussed. The major item 
was the constitution of the Federation, which was 
to and signed by all societies re ted, 
these being the national societies of the tine, 
Austria, Denmark, Germany, Great Britain, Holland, 
Italy, Norway, Sweden and Switzerland, together 
with the American Rocket Society, Chicago Rocket 
Society, Detroit Rocket Society, Pacific Rooket 
Society and Reaction Research Society of the United 
States. The following officers were elected : President, 
Dr. E. Sänger (Germany); Vice-Presidents, Andrew 
G. Haley (United States) and Dr. L. R. herd 
(Great Britein); Honorary Vice-Presideni for Inter- 
national Relations, Dr. G. Loeser (Germany); and 
Seoretary, J. Stemmer (Switzerland). 

Of the twenty-three papers presented during the 
technical sessions the majority were devoted to prob- 
lems of detail in space-flight. In his peper "Intor- 
orbital Transfer with Minimum Propellant Expendi- 
ture", D. F. Lawden (British Interplanetary Booiety) 
discussed the problem of the transfer of & rocket 
between two coplanar elliptic orbrts, about the same 
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centre of inverse square law attraction, slong i» 
trajectory requiring a minnnum of propellant expendi- 
ture. His solution involved & number of ifpulsivo 
thrusta, and equations were obtained from which tho 
magnitude and directions of these thrusts could be 
calculated in particular cases. In the case of transfer 
between circular orbita, the solution was shown to 
be equivalent to that due to Hohmann!. 

In ‘Exposure Hazards from Cosmic Radiation at 
Extreme Altitudes end in Free Space", Dr. H. J. 
Schaefer (American Rocket Society) reviewed the 

resent position. In recent yeara direct evidence has 
been obtained of the existence of & component of 
primary cosmio radiation consisting of heavy naclei. 
lt is known that other types of primary radiation 
and secondary radiation are nob dangerous, but this 
discovery places the problem of & possible exposure 
hazard for human beings, in the region of the primary 
radiation, on a new basis. The heavy primarios aro 
characterized by an extremely high specific ronization 
and by a large radiel spread of the ionization doso 
around the particle tranka. Either of these properties 
might endow them with & greatly increased biological 
effectiveness which cannot be measurod effectively 
in terms of ordinary biological dosage unite. Tho 
soreening effect of the geomagnetic field is such, 
however, that these particles of comparatively low 
energy and heavy nuclei would bo almost totally 
excluded from reaching the earth except near the 
poles. It remains an open question whether such 
particles are present or not in large quantities in the 
primary cosmic-ray spectrum in free space away from 
a body with a shielding magnetic field. It appears 
that ıt would probably be safe for human beings to 
venture & few hundred miles from the earth's surface, 
but no definite statement can be made for moro 
remote space. A further alternative is the possiblo 
existence of & heliomagnetio fleld which could soroen 
part of the solar system. However, no clear experi- 
mental evidence of ita existence ia available. 

Experments to investigate the biological effoots 
of theee heavy primaries were desoribed by Prof. J. 
Eugster (Schweizerische Astronautische Arbeits- 
gemeinschaft) in his paper ‘Die biologische Wirkung 
der Kosmischen Strahlung, Methoden und noueste 
Ergebnisse’. Investigation of tho biological effects 
on eggs of Artemia salina and human and animal 
living tissue was carried out by taking the specimens 
to heights of 28,000-80,000 m. in sounding-balloons. 
Direct hits by highly ionizing components on Artemia 
eggs had a lethal effect, the hatching-rate after 
exposure being zero. The comparative ratos at tho 
surface and at a station shielded by some 2,100 m. 
of rock were 96 and 9 per oent, respectively. The low 
hetohing-r&te of the eggs exposed underground was 
due to considerable neutron radiation which was 
found to be present. Evaluation of the reaultsa of 
exposure of human and animal tissuea was not 
complete. 

A further medical problem of great intereet in 
astronsutios was discussed by Dr. A. E. Slater 
(Britiah Interplanetary Society) ın his paper “‘Sensory 
Perceptions of the Weightlosa Condition". It has 
been suggested that the otolith organs of the inner 
ear might give confused resulta when not subjocted 
to & gravitational force or acceleration, and might 
thus induce a feeling of ‘space-sickness’ - porhapa 
akin to sea-aicknees. In the woightloss condition, the 
impulse frequency of the maculs might or might not 
fall to zero. If thero is & certain basic minimum 
frequency which is present during tho weightless 
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condition, then the different otolith organs the 
macule of which face in different directions would 
give oSntradictory information, and a eus or 
“gpece-sickness’ might exist. However, it has 
shown by both Adrian and Lowenstein that some 
nerve fibres of the otolith organs do not carry 
impulses when the head is in certain positions. In 
the weightleas condition, therefore, it seams improb- 
able that any impulses would be present. 

forma of deafness are due to both middle ears being 
out of action. No impulses oan be transmitted under 
these conditions, and yet no ill-effecta are felt. It is 
therefore thought that weightleamess also would 
bring no ill-effeota. The main function of the otolith 
organs is almost certainly that of adapting the body 
to the effecta of gravity by controlling tone of 
the muscles used for balancing, and causing instant 
adjustments of muscular tension whenever necessary. 

J. HUMPHRIES 


i Hohmam, “Die Erreichbarkeit der Hilmunelxkbrper" (Oldenbourg, 
Berlin, 1925). 


PAN-AMERICAN INSTITUTE OF 
GEOGRAPHY AND HISTORY 


P. Varn the specialist agenoies Beb up by the 
Governments of the American Republics is the 
Pan-American. Institute of Geography and History 
(PAIGH). Much of the work of the Institute 18 
carried out by the three Commissions which were Bet 
up at the fourth general assembly held at Caracas in 
1948. These three Commissions deal, respectively, 
with cartography, geography and history. 

The flrst meeting of the Commiasion on Geo- 
graphy or, as it has come to be called, the Pan- 
American Consultation on Geography, was held in 
Rio de Janeiro durmg September 1948; the second 
in Santiago, Chile, during October 1950; and the 
third in Washmgton, D.C., during July 25-August 4, 
1952. Future plans are to hold meetings of the 
Commission every two years. The twenty govern- 
mente which are members each send official repre- 
sentatives, and interested international organizations, 
such as Unesco, participate in an observer capacity ; 
the Canadian Government also sends observers. 

The chairman of the Consultation meeting at 
Washington, D.O., was Prof. Preston E. James 
(United States). All the proceedings were in English, 
Spanish or Portuguese, with simultaneous translation 
available for all meetings, which were held in con- 
ference rooms provided by the United States State 

t. Ag an official gathering, attendance 
was limited to delegates officially appointed or special 
invitees. 

Some indication of the wide range of subjecta 
covered by the conference is indicated by the 
existence of five sections which carried on their 
meetings simultaneously, and which dealt, reepectively, 
with physical geography and biogeography, human 
geography, regional geography, geography of the 
Americas, iei &nd methodology. 

Between Consultations the action programme of 
the Commission is entrusted to flve permanent 
committees, which deal, respectively, with basic 
natural resources, settlement and colonization, land 
claamfication and survey of land use, geography of 
the Americas, and teaching and methodology. 

The American republics are acutely aware of the 
noed for a comprehensive study of their geographical 
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resources a8 & prelude to schemes of land planning 
and conservation of resources. Not only are land-use 
surveys planned and in progress in many areas, but 
also active steps are being taken to set up a training 
centre or training centres where those with a basic 
university i can be given the neoeasary 
instruction to enable them to take their place in the 
survey teams which are planned. It is proposed to 
set up & government-sponsored college for this 
purpose, probably in Rio de Janerro. 
- L. DUDIEY STAMP 


REACTIVITY OF PROTEIN FIBRES 


URING the annual conference of the Society of 
Leather Tradee' Chanusta, held at the University 

of Leeds durmg September 10-20, the fifth Procter 
Memorial Lecture was delivered by Prof. J. B. 
Speakman, professor of textile industries in the 
University of Leeds, his subject being “The Reactivity 


-of Protein Fibres: Some Analogies between Kerstin 


and Collagen". 

After paying tribute to Prof. Procter, and those 
members of the staff of the Department of Leather 
Industries in tho University of Leeds—Mr. F. C. 
Thompson and Prof. W. R. Atiin—who had worked 
with him, Prof. Speakman began to develop his 
comparison of keratin and collagen in terms of the 
amino-acid composition. Because of the close 

i ity in the proportions of basic and (free) 
carboxylic acid side-chains, close similarity in the 
reactiona with acids and alkalis is to be expected, 
apart fram complications due to the presence of 
cystine in keratin. The titration curves of the two 
protems were compared and their reaction with acids 
discussed in detail. Prof. Speakman suggested that 
differences in the acid titration curves of different 
forma of collagen are due to neglect of differences in 
swelling, and to errora in the calculated amount of 
combined acid when no account is taken of the 
difference in concentration of acid inside and outside 
the collagen. In terms of the Donnan theory of 
membrane equilibrium, methods of calculating the 
‘true’ titration curve were outlined, the ‘true’ curve 
representing the correct amounts of acid combined 
at different internal pH values. 

Prof. Speakman next turned his attention to the 
action of neutral salts on keratin, potassium chloride 
and lithium bromide being chosen as examples of 
two main types. It was shown that the former causes 
breakdown of salt linkage through the association of 
potassium and chlorine ions with the oppositely 
charged ions of the linkage. Lithium bromide has 
the same effect but, in addition, causes breakdown of 
hydrogen bond at concentrations below about 5-8 M. 
Above this concentration, co-ordination with hydro- 
philic groups in neighbouring chains leads to some 
measure of cross-linking. 

Close analogy between keratin and collagen is also 
found in the supercontraction of the former and the 
hydrothermal shrinkage of the latter. Although the 
molecular stracture of keratin is more stable than 
that of collagen, because of cystine linkages in the 
former, breakdown of hydrogen bond by means of a 
80 per cent solution of phenol promotes the con- 
traction of wool fibres at high tempersturee. By 
determining the temperature at which 20 per cent 
contraction occurs in 20 minutes, in accordance with 
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Zahn’s procedure, it was shown that the least plastic 
wool fibres have greater cohesion than the most 
plastic. 

In relation to tanning, ıt was shown that form- 
aldehyde, benzoquinone and basic chromium acetate 
cross-link keratin, and that cross-linking reactions 
are to be expected with collagen. The fact that the 
strength of collagen 18 reduced by tanning is probably 
due to the effect of-cross-linking on the extenmbility 
and surface friction of the ultimate fibres. It was 
suggested that frictional measurements on tanned 
and untanned collagen fibres would bo a profitable 
study. 

Finally, some attention was given to the propor- 
tions of crystalline and amorphous material in protein 
fibres. A new method of measuring the proportions 
with heavy water was described, and it was suggested 
that the polymerization of suitable monomers within 
the fibres, with subsequent cross-linking where 
possible, provides an interesting possibility of over- 
coming the accessibility problem and, at the same 
time, of developing new tanning processes. 
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NATIONAL RESEARCH COUNCIL 
OF CANADA 


REPORT FOR THE YEAR 1951—52 


"SS thirty-fifth annual report for 1951-52 of the 
National Research Council of Canada* is the 
last to appear over the name of Dr. C. J. Mackenzie 
as president, for he has now become president of the 
new Crown company, Atomic Energy of Canada, 
Ltd., an organization to which the responsibility of 
operating the Chalk River project was transferred 
from the Research Council on April 1, 1952. 
Considerable expansion occurred in the work of the 
National Research Laboratories during the year, but 
especially ın the field of defence production; new 
buildings are being erected to provide much-needed 
accommodation for several Divisions, and that for 
the Applied Chemistry Branch was expected to be 
occupied during the summer of this year. The largest 
outside unit now operated by the Council is the 
Prairie Regional Laboratory at Saskatoon. This is 
primarily concerned with research designed to pro- 
mote new uses for agricultural products. Funda- 
montal studies on the mechanism of the biosynthesis 
of ustilagic acid. a product of the corn smut fer- 
mentation, in which the fungus ıs grown in media 
containing radioactive carbon compounds, have been 
started, and many samples of ustilagic acid have been 
tched for testing. Investigations on the control 
of loose amut of barley by treating infected seed with 
antibiotics are being continued. The carbohydrate 
metabolism of bacteria is being studied with radio- 
active carbon dioxide, and the concentration of the 
active carbon atom in the fermentation products 
shows that different organisms vary in their ability 
to incorporate carbon diomde in their motabolic 
products. A new method has been developed for 
preperi radioactive cyanide, and fundamental 
studies in sugar chemistry were continued. The 
development of & rapid continuous process, which will 
produce a chemical pulp having properties similar to 
ball-milled straw, is being investigated and also the 
* Thirty-ffth Annual Report of the National Research Council of 


Canada, 1051-52 (N.R C. No. 2780) Pp. 46. (From the Counall, 
Ottawa, 1952.) 
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factors responsible for the increased resistanco of 
these strawboards to water, while the fractionation 
of rape-seed oil with furfuraldehyde as solypnt was 
being tested on a pilot scale. 

Food investigations have had a major share in the 
Division of Applied Biology ; but emphasis on long- 
term fundamental research is increasing. The Wilt- 
shire bacon project was concluded with a study of the 
effects of varying temperatures and salt concentra- 
tions on storage life. Production of butylene glyool 
from beet molasses and sulphito liquor reached the 
pilot-plant stage, and & rapid method giving high 
yields of citric acid by the submerged fermentation 
of beet molasses has been developed in the laboratory. 
Studies in photosynthesis have shown that the Hill 
reaction is stimulated by anions at pH levels above 
the optimum, and that malic enzyme has o possible 
role in photosynthesis. Activity ın tho colloid section 
of the Division of Chemistry has been mainly con- 
cerned with the properties of suspensions, but the 
physical properties of anhydrous soaps have also been 
examined. The Division has continuod its calori- 
metric investigation of the thermodynamic properties 
of aimple gases adsorbed on solid surfaces ; its study 
of the chemistry of liquid ammonia solutions; and 
its work on the thermal decomposition of gaseous 
organic compounds, using & mass-spectrometer, 
designed for the quantitative analysis of tho stable 
products and of the short-lived intermediates, such as 
free radicals, which are formed. Investigations of 
crisical-temperature phenomena have led to a better 
understanding of the nature of the liquid—vapour 
transition, and many measurements were made, in 
the project on the permeability of fabrics, of the air 
flow through wire gauzo of varying finoness for diffor- 
ent drops of pressure. The structures of all the 
alkaloids of the sparteine group havo boen established, 
and much attention given to the preparation of 
steroids contaming deuterium. 

In the Division of Applied Chemistry work on tho 
simultaneous drying and thermal cracking of Alberta 
wet crude water-separated bitumen has given a cheap 
dry oil of low viscosity in & single operation. A very 
sensitive microbalance has been constructed for use 
in investigating the first stages of the oxidation of 
metals, and an automatic-recording balance has been 
designed and built to measure the oxidation-rates of 
heat-resistant alloys. A moisture-permeable white 
paint has been formulated for exterior use, and tho 
adsorption of anionic- and non-ionic-typo synthetic 
detergents has been studied on three types of carbon 
taken as representing the important components of 
normal ‘dirt’, and algo their adsorption on textilo 
fibres. Two new reactors with multi-point sampling 
and feed connexions have been built for the small- 
scale plant for tho oxidation of ethylene to ethylene 
oxide to determine optimum oonditions and flow 
design for a full-scale pilot plant. 

The Canadian defence programme has particularly 
affected the Division of Mechanioel Engineering, and 
agsistanoe to industry in the dosign and dovelopment 
of new &iroreft constitutes a large part of the work 
of the Division’s &erodyn&mies and flight research 
laboratories. A thermodynamics laboratory was 
being constructed for work on comprossors and gas 
turbines, and in the low-temperature laboratory 
work on aircraft-ioing included measurement of the 
physical characteristics of icing-clouds and the 
development of electrothermal protection for aircraft 
wings, propellers, windscreens and tail units. The 
Division of Medical Research made special provision 
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for research into the action and uses of adrenocortioo- 
tropic hormone and cortisone, under an ad hoo 
advi committee, while under the regular research 
programme 125 grants-in-aid were made during 1951, 
including eleven for studies in arteriosclerosis or in 
cholesterol meteboliam, a large grant to Dr. L. B. 
Jacques to study the clotting of blood, and nine for 
investigations bearmg on the development of bone, 
the natural ali and proportions of the bony 
skeleton and reparative proceases which follow 


In the Department of Physics the newly estab- 
lished laboratory to investigate the nature of the 
solid state is already undertaking work on thermal 
and electrical conductivity, the nature of super- 
conducting materials and the study of speoiflo heat 
and thermal dilatation, and much important pre- 
liminary work has been carried out in the new photo- 
grammetric research laboratory. Studies of the 
factors involved in thé reduction of the noise assoai- 
ated with the testing of jet engines, and of photo- 
graphic resolution in contact printing have also been 
made by the Division. Apart from projects for the 
Armed ioes, the Division of Radio and Pager 
Engineering has completed & long-term study of the 
absorption of micro-wave rediation by snow and has 
continued studies on the fundamental aspects of 
electron emission from oxide-coated ee and. n 
radio-frequency re-warming techniques for treatmen 
. of patients with lower body temperatures ; it has 
developed further the micro-wave beacon system as 
well ag & remote-control system for unattended fog- 
horn stations and also an experimental wired 
television system for viewing submerged objects. 


ACTION OF ALMOND 
EMULSIN 


By Pror. STANLEY PEAT, F.R.S., Dr. W. J. 
WHELAN and Mas K. A. HINSON 


Chemistry Department, University College of North Wales, 
Bangor 


SYNTHETIC 


HE literature contains numerous references to 

the synthetic action of a- and B-glucosidases. 
Thus Croft-Hill! claimed the synthesis of maltose 
from by the action of a yeast extract. 
Bourquelot and Bridel reported the synthesis. of 
8-glucosides by the action of abmond emulsin (& 
8-glucoeidase) on glucose and alcohols* and also the 
synthesis of gentiobioee by action on glucose alone”, 
These workers recognized that gentiobiose is not the 
sole product of this action, and suggested that 
cellobiose was also formed‘. The producte obtained 
by Croft-Hill were ill-defined ;'but the synthesis of 
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gentiobiose by emulsin is a well-established fact and 
is recommended as a preparative method for this 
disaccharide’. 

As part of a study of the synthetic activity of 
glucogidases, we allowed almond emulsin, (0:6 gm.) 
to act on a concentrated aqueous solution-of glucose 
(60 ME ml. solution) at 35° for flvo weeks (under 
toluene). Paper chromatograms of the digest indicated 
that gentiobiose made its a within three 
days, and later revealed formation of other 
synthetic products. After the incubation, the digest 
was fractionated on a charcoal-‘Celite’ column’ and, 
following the removal of glucose, flve products were 
obtained. One was & pure substance; the others 
were mixtures which were, however, completely 
separated into four pure sugars by further fraction- 
ation on charcoal and, in one case, on filter paper. 
Each product proved to be a disaccharide, and 
examination of the i les of each sugar 
and ite B-octa-scetate identified five substances aa 
gentiobioee (B-1: 6 link), oellobioee (8-1: 4), lamma- 
ribiose (B-1 : 8), sophorose (B-1: 2), and BB-trehalose. 
The properties and approximate yields are listed in 
the accompanying table. The io disaccharides 
have Ry values identical with thoes of authentic 
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specimens. g 

Emulsin displays a group rather than an absolute 
specificity, inaamuch as it catalyses the hydrolysis of 
many f-glucosides, including the five disaccharides 
under discusion. -It is evident that in its synthetic 
action the enzyme also displays group specificity. 
Each of the available hydroxyl groupe in the gluco- 
pyrenose ‘acceptor’ can be utilized for the formation 
of a B-linkage, although some selectivity appears to 
be exercised with to the a- or B-configuration 
of C, sinoe af- ose has not been detected. It 
would seem that emulsin catalyses the reversible 
reaction : 


Emulsin 
Glucose + glucose =—= disaccharides + water. 


The equilibrium does not lie completely on the side 
of hydrolysis, and the extremely slow rate of 
disaccharide formation suggests that the energy for 
synthesis is derived from the thermal motion of the 
molecules rather than from a chemical reaction. It 
is also reasonable to that the relative yields 
of the disaccharides will be inversely related to the 
rates at which they are hydrolysed by emulsin. It 
is known, for example, that cellobiose is more readily 
hydrolysed by aii than is gentiobiose", and the 
table shows that the latter is 


longed action 
ucose leads to the synthesia of 
i order than the disaccharides 

‘ igher saccharides have not yet 
been examined. If the synthesis proceeds in the 


PROPERTIES OF THY BYNTHETIO DIEALOOUARIDES 


























193° 
193 5*r 
160-101* 


191* 
180 5-181 5* 








* Bquilibrium values. t Values determined by the authors. 
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random fashion displayed in the case of the disac- 
charidea, there could be formed forty trisacoharides 
and four hundred and forty tetrasaccharides. 

We believe this to be the first authenticated 
synthesis of cellobiose by enzymio action, and while 
it is highly improbable that cellulose is synthesized 
in plants by the action of a B-glucoeidase on glucose, 
the fact that a B-l: 4-link is synthesized by emulsin 
may not be without significance. 

Ay wb erg sta EO UR. 
(Heidelberg) and Dr. G. H. Coleman (Wayne Univer- 
sity, Michigan) for authentic specimens of sophorose 
and 88-trehalose octa-acetate respectively. 

[July 31. 
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FLIGHT-TONE AND WING-STROKE 
FREQUENCY OF INSECTS AND 
THE DYNAMICS OF INSECT 
FLIGHT 


By Dr OLAVI SOTAVALTA 

Department of Zoology, University of Turku, Finland* 

ANY methods have been employed for determin- 

ing wing-stroke frequency in insecta’*. The 
kymograph was mainly used by the older authors*', 
and the chronophotographic method has also been 
used by investigators of insect flight* . Modern 
investigators have successfully applied the strobo- 
soope'-!5 and the osoillograph*!*-tt, 

An isolated position is occupied by the acoustic 
method, which, like the oscillographic method, 
determines the wing-stroke frequency by the flight- 
tone, that is, by the hum emitted by a flying insect's 
wings. One of the first investigators of wing-stroke 
frequency, Landoia, applied this method", and I also 
have used 1t?4. Binoe no ing instrument ig 
required, the technique is more or leas subjective and 
must therefore be used under strictly critical oon- 
ditions. The difficulties that an inexperienced or 
‘quasi-musical’ obeerver will readily encounter include 
the ‘soprano-tenor-error’, which is of a payohological 
nature, and this has, unfortunately, produced a 
systematic error of one octave in the determinations 
of some of the earlier authors, including Landois 
himself. I have shown that the critical use of this 
technique will produce results fully consistent with 
those obtained by instrumental methods; and the 
agreement between the frequency of the wing-strokes 
and the flight-tone has. recently been beautifully 
confirmed by Williams and Galambos with practically 


* Present address: Department of Biology, Tufts College, Medford, 
Mom, U.S.A, 
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simultaneous stroboscopic and oscillogrephic observ- 
ations on the flying insect!*, Moreover, the acoustic 
method makes it possible to observe insects, in free 
flight, while the other methods more or less limit 
observation to insects attached to a support. 

The wing-stroke frequency, ranging in the insect 
world from 0 to about 1,000/se0., is found to have a 
certain relationship to the wing and body dimensions 
and to the wing-stroke angle of the insect*. 
insects (for example, among the Diptera) it varies, 
moreover, with the environmental temperature". 
while in others (for example, among the Hymenoptera) 
it is independent of this factor’. The resulta concern- 
ing the relationship between the frequency and the 
atmospheric or density have hitherto been 
discrepant?”", It has also been found that mutilation 
of the wings by cutting increases the wing-stroke 
frequency, though this fact has been given & variety 
of explanations*#:118:1¢, 

Chadwick, Williams et ai!*!* have shown that 
the wing-stroke frequency in Drosophila is an indicator 
of the consumption of energy by this insect, and ie 
thus a method by which & quantitative approach to 
the dynamics of the flight of insects is possible. An 
investigation oarried out m the Department of 
Zoology, University of Cambridge, during 1948-50'* 
has shown that the wing-stroke frequency seems to 
indicate delicately the state of balance between the 
dimenmons of the insect and the dynamuca of its 
flight. When the wings of an insect aro mutilated or 
loaded, the frequency of wing-stroke varies in inverse 
proportion to the cube root of the total moment of 
inertia of the wings, independent of whether the 
alterations are made symmetrically or asymmetrically 
on the two sides. When the inseot is exposed to 
subatmospheric pressures, the frequency of wing- 
stroke 18 unaffected or shows & oertain negative oor- 
relation with the pressure (actually, with the density") 
of the gas medium, depending on the size and the 
frequency of wing-stroke of the insect. 

In one series of experiments, the wings were 
mutilated by transverse, longitudinal or oblique cuts, 
or loaded with & drop of collodion. The moment of 
inertia (I) was calculated by approximate methods 
and the wing-atroke frequoncy (v) determined mainly 
acoustically. The resulta were examined on a two- 
way logarithmic oo-ordinate system, and showed tho 
following relationship : 


v oc Ponges, 


In another series of experimenta, the insects were 
allowed to fly in a pneumatic bell-jar, connected with 
a water-jet pump. The atmospheric pressure (p) was 
read from the manometer and the frequency of wing- 
stroke determined mainly acoustically by aid of & 
microphone inside the bell-jar. The results were 

i aa above, and showed the following 
relationship : 


yO p'-en, 


the exponent depending on the size and frequency of 
wing-stroke of the insect 

Conai the wings of an insect as bodies 
simultan y performing simple-harmonic rotary 
motion and as paddles working against the air, and 
assuming (1) that the kinetic of the wings is 
destroyed after each single up or down wing-stroke, 
and (2) that the rate of energy output of the insect 
and the stroke-angle (pe) of the wi (that is, the 
amplitude measured) from the ‘equilibrium’ position 
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remain constant, the energy used for keeping the 
wings in motion during & time £ is calculated to be 


* Ey = $rz*v IQ 29 m Ant IQ, 
and therefore y « [—%23, 


which very well agrees with the experimental results 
of the first series. The theoretical value of the 
amount of work done against the air" under the 
same conditions is estimated to be variable—leas 
than l per cent of the work dons in keeping the wings 
in motion, that is, 1 the effect of wing inertia, 
and therefore iiie ipie of a large (‘usual’) 
size and & relatively high wing-stroke frequency, and 
more signifleartt in insects with & small size and/or a 
low wing-stroke frequency. This fully agrees with 
the experimental resulta of the second series, and 
therefore also explains the inconsistency in thb earlier 
resulta of the effect of atmospherio pressure or density 
on the frequency of wing-stroke. 

If further experiments continue to support the 
theory advanced here, it follows that: (1) the 
ee eae ces 
(2) rate of energy output does not vary greatly ; 
(8) it i8 more economical for the insect to vary the 
aerod ic work of the wings by altering the 
amplitude rather than the frequency; (4) the dis- 
tribution of energy in flight is delicately balanced ; 
and (5) the frequency must be low and the amplitude 
large in insects of a very large size, and that a very 
high frequency and & small amplitude can be afforded 
only by gmall insecta. Many observations that have 
been made in Nature agree with these inferenoes. 
Attempts wore also made to calculate the theoretical 
muscle efficiency of some insects. 

Some laws relating to different morphological char- 
actera of the wings of insects have also been 
formulated, and in some cases a striking correlation 
is recorded between these characters. 

Contrary to the assumption made here, Chadwick" 
has found that, in Drosophila, the amplitude shows & 
correlation with atmospheric density. However, as 
the amplitude in insecta is generally relatively large, 
the tage change in it cannot be so great as to 

uoe distinct changes in the balance of other 
factors involved, such as those described in the 
present artiole. 

That the mutilation of wings must be symmetrically 
equal on both sides before an effect on the wing- 
stroke frequency is observed has been claimed by 
Roch’. This conclusion has been proved wrong by the 
present author*** and by Chadwick and Williams". 

The earlier theories of the present author and 
others™ 41.49 relating the wing-stroke frequency to 
the dimensions of insecta or to the dynamica of 
flight are therefore incomplete, since they neglect the 
effect of wing inertia; this, however, seems in most 
insecte to be a major factor involved in the dynamics 
of flight. 

Pringle® concluded that the main principle in the 
contraction of the flight muscles in flies was the 
existenoe of a non-reflex myogenio oscillation, the 

oy of which is controlled by the direct loading 
of flight muscles, and which continues so long as 
the requisite state of excitation is maintained by 
arrival of motor nerve impulses. He discovered that 
the nerve i recorded in the thorax arrived in 
a rhythm of one impulse to several wing-strokes ; and 
Roeder's!! observations that in the fly and wasp the 
changes of potential (arriving nerve impulses) in the 
thorax are not synchronous with the thorax move- 


NATURE 


December 20, 1952 


ments, while in the moth and cockroach they are, 
extend this view. The observations here 
would also be in accord with the findings of these 
authors. [May 8. 
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EFFECT OF THE ‘MARSH FACTOR’ 
ON THE SHORTENING OF 
MUSCLE FIBRE MODELS IN THE 
PRESENCE OF ADENOSINE 
TRIPHOSPHATE 


By J. R. BENDALL 


Low Temperature Station for Research In Biochemistry and 
Blophysicz, University of Cambridge and Department of 
Sclentific and ind Research 


recent papers from this laboratory, B. B. Marsh! 
has described & factor present in extracts of fresh 
r&bbit/s muscle which inhibits the shrinkage of muscle 
fibres when treated with adenosine triphosphate 
(ATP) and also markedly inhibits the breakdown of 
adenosine triphosphate in & suspension of washed 
fibres. In view of the important physiological 
implications of these observations, they have now 
been extended to & study of the &otion of the factor 
n strips of anatomically intact muscle, modifled 
physiologically so as to render them suitable for 
demonstrating the action of the factor. 

The first difficulty to be overcome was the prepare- 
tion of & reasonably stable active extract, since, as 
Marsh showed, the active factor is extremely labile 
and is inactivated in & large number of cases without: 
a t cause. After many trials, it was found 
ey active extract could best be prepared from 
the psoas muscles of rabbits paralysed with myanesin 
for 15 min. before death by decapitation. The 
ek dre E one (> 7-0) in the muscle’. 

eighed samples of muscle are then minoed with 
scissors into four volumes of -0:04 M potassium 
chloride with 0:004 M iodoaoetate solution, and 
immediately homogenized in the Marsh—now homo- 
genizer* for 1-2 min. epu brei ig left 80 min. 
at room temperature to attain chemical equi- 
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librrum and then centrifuged for 5-10 min. at 3,000 
r.p.m. About 60 per cant of the original total volume 
ig recovered as a slightly cloudy, opalescent extract. 
The potassium chloride concentration of the extract 
18 then made 0-16 M by addition of 1-6 M potassium 
chloride, and the final solution is stored at 0? O. It 
is stable for at least 12 hr. The purpose of the iodo- 
acetate in the extractant is to prevent glycolysis and 
to maintain & pH in the range 6:95-7:05. Marsh! 
showed that iodo&oetate has no inhibitory effect on 
the activity of the factor under investigation. 

Two methods were employed for preparing & model 
fibre system on which to test the factor extracts. 
The first of these (system 1) was a modifloation of a 
method of Perry*, by which the peoas muscle of a 
rabbit, paralysed for 15 min. with myanesin before 
death, was exposed and from it were separated with 
& blunt scalpel thin strips, about 0-3 mm. thick. 
The strips were tied off with cotton thread at either 
end, the distance between the ties being 2:0-8-0 em. 
The strip was then cut away, attached at one end 
to the bottom of & vertical musele-bath and at the 
other to & light kymograph lever, and fixed at the 
regt-length. A solution of 0-9 per cent sodium 
chloride and 0-004 M iodoacetate was then run into 
the bath and left in contact with the strip until rigor 
had occurred (2-3 hr.) The solution was then run 
out, and the muscle-bath attached to the supporting 
column was removed to a room at — 20° C. for 
24 hr. It was then brought back to room tem- 
perature and fixed in the kymograph machine, and 
a solution of 0:18 M potassium chloride with 0-005 M 

ium chloride added to the bath and left there 
for 10 min. before addition of adenosine triphosphate 
or Marsh factor. 

The second method (system 2) was to prepare 
strips about 1j mm. thick from & psoas muscle (as 
above), attach tham to cork supports and submerge 
them in 60 per oent glycerol at 
0? C. for 24 hr. (ef. Szent- 
Gyórgyi*). At the end of that 
tame they were removed and 
strips 0-2-0-3 mm. thick were 
separated from them at 0°C. 
These were tied off with cotton 
at either end, the length between 
ties being 2-3 em. The stripe 
were then placed ın 0-10 M 
potassium chloride with 0-005 M 
magnesium chloride solution, 
brought to room temperature, 
and placed in position in the 
muscle-bath. They were left m 
potassium chloride solution to 
attain oamotic equilibrium fór 
20 min., and additions of adeno- 
aine triphosphate or factor were 
then made. In both systems & * 
gentle stream of nitrogen bubbles 
was used to stir the fluid in the 
bath. 

Both types of preparation 
normally shorten under load on 
addition of adenosine triphos- 
phate. (During & brief period in 
the spring, system 1 lengthened 
on addition of adenosine triphoe- 
phate and would only shorten on 
gu iont addition of caleium 
ions. This effect is as yet unex- 
planed, but may be connected 
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with membrane impermeebility.) It was poesible 
with the iodoacetate-poisoned frozen system (system 
1) to make a full study of the relation between 
thicknees of fibre-b e and work done under 
optimal load and to show that the Webers’s oon- 
tention’ was oorrect that only an outside ring of 
single fibres was fully reactive to adenosine triphos- 
phate over a range of thickness of bundle of 0-2-- 
1:0 mm. It has also been possible to study the 
effect of the Marsh factor upon it. Such an experi- 
ment is illustrated in Fig. a. At the first arrow a 
solution of 0:008 M adenosine triphoephate/0-16 M 
potassium chloride/0-005 M magnesium chloride was 
added to & strip 0 3 mm. in diameter. About 220 
gm.cm. of work was done per gm. of muscle ‘in 
12} min. under a load of 500 gm./sq. cm. At this 
point (second arrow) the adenosine triphosphate 
solution was run out and & factor preparation to 
which 0-008 Af adenosine triphosphate had been 
added for 7 min. previously, was run into the muscle 
bath. The muscle immediately lengthened, and 
within another 12} min. the load had done 195 gm.am. 
of work upon it. This effect is typical of normal 
muscles in the presence of the factor preincubated 
with adenosine triphosphate. If adenosine triphos- 
phate is added to the factor preparation and the 
latter then added mamediately to the muscle there is 
a delay of 3-5 min. before lengthening begins. 
Exactly similar results are obtained with glycerin- 
ated fibres (system 2). Curves of three-factor 
i ts with such fibres (system 2) are illus- 
trated in Figs 6-d. 0-008 M Adenosine triphosphate 
was used out, with or without the presence 
of the factor. t concentrations are aa mentioned 
above for system 1. All the fibre samples were taken 
from the same glycerinated peoaa strip. In addition, 
three control strips were studied under optimal 
loading conditions with adenoame triphosphate/ 





Time (min.) 
tion when added at various stages during the shortening of nhre- 
fibres 


nasa Fu Glreerinated, Rire (a) Todoacetate-poisoned frozen 


SE rotas an lortley0 -005 aL magnenun: chloride. 
triphosphate for 3-7 minutes as in taxt. 
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potassium  ohloride/magnesmium chloride solution 
alone. These are not shown, but they all shortened 
immediately on addition of adenosine triphosphate, 
and at thicknesses between 0-25 and 0:85 mm. gave 
an average work performance of 816 gm.oam./gm. of 
muscle in 18 min., with a range of variation of 





+ 35 E n 
In Fig. b, adenosine triphosphate/potaseium 
chloride chloride solution was added to 


tbe muscle at the first arrow. 250 gm.am. of work 
was done in 12 min. At the seoand arrow a factor 
preparation pre-incubated with 0:006 M adenosine 
tmphosphate for 7 min. was added. Immediate 
lengthening occurs, and 180 gm.am. of work is done 
on the muscle by the load in 9 min. As calcium ions 
are known to inhibit! the increase of flbre-volume in 
the brei system, oeloium chloride (final concentration. 
0-006 M) was added here (at the third arrow) while 
the factor was still present. The muscle immediately 
begins to shorten again, and in 4 min. does 40 gm.am. 
of work. The curve then straightens out and addition 
of further calcium ions haa no effect. This effect 
could also be demonstrated in system 1. However, 
addition of oaloium ions only rarely brings 
about 100 per cent recovery from the lengthening 
caused by the Marsh factor. It is noteworthy that 
addition of calcium ions to the system shortening in 
adenosine triphosphate alone has little ar no effect 
on the rate or amount of shortening (of. the control 
curve in Fig. o, arrows marked Oe). 

In Fig. c, the muscle waa allowed to shorten in 
adenosine triphosphate solution to about half the 
maximum. At this point, pre-incubated factor was 
added (arrow 2), and immediately the rate of 
shortening slows down and within 1 min. the muscle 
begins to lengthen. This it was allowed to do for 
13 min. Then, at arrow 3, the factor was washed 
out with & solution of potassrum chloride/magneeium 
chloride. This brings about an immediate amall short- 
ening, indicating that some active part of the factor 
complex has been washed out of the muscle before 
all the adenosine triphosphate is removed. It is 
an invariable effect of washing with potassium 
chloride after factor addition. This was allowed to 
proceed for 84 min., and then a fresh solution of 
adenosine triphosphate / potassium chloride / mag- 
nesium ions was added at arrow 4. This brings about 
its normal shortening effect. Addition of 0-000 M 
calcium chloride at arrows 5 and 6 brought about no 
change of rate, as mentioned previously. 

In Fig. d, 0.006 M adenosine triphosphate was 
added to & factor preparation and the latter added 
to the muscle immediately. The muscle begins to 
San chee s work, but after 1 min. the shortening 

& tly and lengthening begins, proceeding 
almost linearly for 0 min., by wiih time the muscle 
has been stretched 5 per cent beyond ita rest length. 
At this time the factor was washed out with a solution 
of potassium chloride/magnesium chloride (arrow 2) 
and again the muscle shortened slightly. When this 
shortening was complete (arrow 3), 0:006 M adenosine 
triphosphate/potasaitum chloride esitum chloride 
solution was added. Again the muscle shortens and 
does 185 gm.om./gm. of work in 8} min., which is a 
normal amount in this time. Then at arrow 4 & pre- 

‘incubated factor preparation (8 min. only) was added 
and lengthening seta in after a delay of 2 min.; 
100 gm.cm. of work is done on the muscle by the 
load in 18 min. 

All the experimenta on addition of the factor and 
adenosine triphosphate to both model systems thua 
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elicit a lengthenmg effect. Shortening, if it occurs in 
the presence of the factor, is of short duration and 
is followed by lengthening which, however, sbta in 
without delay only if adenosine triphosphate is 
incubated with the factor for some minutes before 
addition to the system, thus indicating that time for 
the formation of the active substance or complex 18 
needed. These results are therefore exactly oom- 
parable to Marsh’s observations on breis, where 
addition of adenosine triphosphate to washed breis 
resulta in massive decrease of flbre-volume, but 
addition in the presence of an active muscle extract 
results in an increase of flbre-volume. The flbre- 
model system, however, has great advan over 
the brei system both in speed of reaction and ease of 
observation, and is far oloser to the physiological 


Other outstanding similarities between the two 
systems are the effecta of the addition of calcium ions 
in the presence of the factor and of lowering the 
ionic strength of the medium. 

Addition of calcium ions mvariably inhibits 
increase of fibre-volume in the brei system and 
ee in the fibre-model system, and immedi- 
ately brings &bout a decrease in the former and 
shortening in the latter. 

Extraction of the factor at low ionic strengths (for 
example, extraction with 4 vol. water) results in ite 
temporary inactivation both in the brei and the 
fibre-model systems. However, addition of potassium 
chloride to 0:05-0:16 Af to such an extract re- 
activates it. 

It should be noted that the factor is inactivated 
by heating to 85° O. for 1j min., and by holding at 
pH 4-0 for 5 min., as Marah found. Dialysis, how- 
ever, even for 48 hr. does not appear to result in loes 
of activity, at least with preparations at pH 6-80™+ 
7:10. Moreover, recent work has indicated that the 
undialysed preparations can be stored at 0° C. 
without loas of activity for much longer periods than 
was ot first thought. Preparations have been found 
active after at least a week's storage. From these 
results it appears that the factor is & large non- 
dialysable molecule of protem nature, and is stable 
if stored under the conditions described. 

The probable existence of & controlling factor of 
the nature described waa postulated by Englehardt* 
as being necessary in the living muscle to prevent 


.access of adenosine triphosphate to the contractile 


sites during relaxation and reet. The Marsh factor 
would fulfil this role, as ita marked inhibitory effect 
on shortening in the presence of adenosine triphos- 
phate and its lengthening effect on shortened muscle 
clearly show. In & full theory of contraction and 
relaxation in living musole, however, the effect of the 
stimulus and of the subsequent action potential in 
evoking contraction would, in the light of these 
findings, have to be explained as at once an inhibition 
of the factor and an activation of the contractile sites. 
ee ee a eee ee ee 
as part of the programme of Food Investigation 
Organization of the Department of Scientific and 
Industrial Research. [May 24. 
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APPARENT ANGULAR SIZES OF 
DISCRETE RADIO SOURCES 


Observations at Jodrell Bank, Manchester 


HE existence of discrete sources of extra- 

terrestrial radio-frequency radiation is now well 
established? and the positions of more than one 
hundred sources have been published’. 
to identify these sources with any icular class of 
visual object have so far failed, and the origm of the 
radiation remains unexplained. One of the funde- 
mental requirements in the study of these sources is 
& knowledge of their apparent angular size, and al- 
though attempts to make this measurement have 
been made by several observers!“, it has proved 
to be beyond the resolving power of their equipment. 
The present oommunication gives & imi 
account of a successful attempt to measure the 

size of the two most mtense sources the 

positions? and intenmtiee‘ of which are given in 
Table 1. 














Table 1. CO-ORDIKATEB AXD INTENSITY OF THE TWO AOST INTENSE 
RaDio SOURCES 
Intenuty* 
Right Ascenmon Declination at 81 Maji 
Bouioe 1960 epoch 1060 (vratia/mq.m./ 
epa.) 
grons 10h. 57m. 45-35 +1s | N 40° 35 0 +1’ 18 5x10® 
'A-no- 
pen 23h. 21m. 12 -0&. 14. | N 58* 82-1' 0-7 | 22 0x10 
(ol ee 
Thé o-ordinátes sce those given by Baiil (réf. 6), and the mtenalties 
ate those given by Ryle, 9m Elmore (ref. 4). 


Previous measurements have been made with 
interferometers. Bolton and Stenley!, umng an 
interferometer mounted on a cliff and operating 
in a manner analogous to 'Lloyd's mirror’, have 
shown that the apparent sire of the source in 
‘Cygnus 18 lees than 8 minutes of arc. More recently, 
Stanley and Slee’, using a similar instrument, claim 
to have reduced this limit to 14 minutes of aro. Ryle 
and Smith’, using an instrument analogous to 
Miehelson’s stellar interferometer and with a base- 
line of 500 metres, have shown that the source m 
Cassiopeia has an angular size of lees than 6 minutes 
of arc. 
The resolving power of an interferometer depends 


“NATURE zh - 





Fig. 1. Schematic diagram of the equipment 


ferometers to lengths of the order of 10-50 km., 14 
was considered that for much longer baso-linos tho 
problem of maintaining an sdequate stability of 
phase in the tranamiasion of signals along tho base- 
line would prove to be difficult. For this reason 
an interferometer of completely new design was 
developed. 

Fig. 1 shows a aimplifled block diagram of the 
instrument. Two serial systems A, and A, each 
with an &perture of 500 square metres, are connected 
to two independent superheterodyne receivers R, and 
R,. These receivers are both tuned to 126 Mo./s. 
and have a band-width of 200 ko./s. The inter- 
mediate frequency output of receiver R, is reotifled 
in a square-law detector and is fed to a low-frequency 
filter the paas-band of which extends from 1 to 2 ko./s. 
The output from receiver R, 1s treated in an identical 
manner and the two low-frequency outputs are then 
multsplied together in a ‘correlator’ and ther ‘croas- 
correlation coefficient’ is obtained. When & long 
base-line is used, one low-frequency o is trans- 
mitted over a radiolink by modulating & high- 
frequency carrier. Tho time of arrival of the two 
low-frequency outputs at the ‘correlator’ is ieee 
by inserting in one output a delay equal to the time 
of transmission along the base-lino. It is eesential 
that all the components should preserve the relative 
phase of the two low- ency signals. In practice, 
this problem is considerably sampler than the corro- 



































primanly on the ratio of the wave-length to the pon one of preserving the relative phase of the 
base-line, and the limita quoted above - 
represented the best performance ob- Tablo 2 ExrERDIEKXTAL RESULTS 
tained with the instruments. These (^ zT 
limita cannot be reduced signifloantly Base-Lme Cygnus Casatopele aa | 
without a corresponding extension of Length* Bearing! | Correlation Angular | coelion of marveled! 
the base-line. (Em ) eonfficient sque t | coefficient strp 

In 1950 ıt was decided at Jodrell | p 
Bank to attempt to measure the angu- A 080 0 992-0 19 «v 0064000 3 40'(« b 30”) 
lar sire of the two sources shown 0-40-03 Yoi |0084002 SB 10 | 
UM Eu ERA omis arer | eoo Erw 
It was assumed that this angular size 074007 0’ 347-8" | 0 07-0 01** 





might lie anywhere between the limit 
of a few minutes of arc and the 
diameter of the visible stars, and an 
instrument of the highest possible 
resolving power waa therefore sought. 
While it appeared to be possible to ex- 
tend the baee-lines of existing inter- 






* The value given is the actual distance 
of the base-line m calculated from the elevation of the source and the orientat 
base-line, 





between the tno stations The effective pra as 
fon af 


+ The bearing is measured east from north, and [s the relative bearing of the base-line 
from the fixed station at Jodrell Bank. 
du EM yane w not tikon nto eee 
o point may lie on a secondary maxtmum 
base-line. 


. 3, &inoe the other results Indicate that 
curve relating correlation coeffloient to 
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rg X tvalent angular width of the source in Cygnus observed 
fid aee pnt angula The value shown m the width of an 
equivalent rectangular strip of constant surface mitenslty 


redio-frequency signals in a conventional interfero- 
meter, and hence it should be easier to use the new 
‘ype of instrument with long base-lines. 

operation, the two aerials (4, and 4,) are fixed 
in azimuth (due north or south) and at an elevation 
corresponding to the declination of the source. As 
the source transite the aerial beam, the increase in 
the mean square value of the two low-frequency 
outputs («,! and c,") is recorded together with their 
product (pe,%). The value of the 'orose-correlation' 
coefficient’ (p) is then found from an analysis of the 
three records. 

The theory of the instrument is involved, and it 
will be given in detail elsewhere’. It can be shown 
that the value of the oroes-oorrelation ooefficiant (p) 
is given by an expression sımilar to that for the visibil- 
ity of the frmgea in a Michelson stellar interferometer - 


5 


Lo sin? (nab/2) 


where a is the angular width of an equivalent rect- 

source of constant surface intensity; b 18 
the effective length of the base-line ; and A is wave- 
length. 

Equation (1) shows that by a suitable choice of 
the basins it is possible to obtain a value for the 
angular width of an equivalent rectangular source 
of constant surface intensity. The ahape and angular 
width of the actual source, together with the 
distribution of brightness acroas ita diak, oen only 
be found from & largo number of observations 
made with base-lines of different length and orienta- 
tion, 

A model of the instrument, built in 1950, was used 
to measure the apparent diameter of the sun at 
125 Mo./s. As the resulta of thia test were satisfactory, 
a full-scale instrument was built in 1951, and this 
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has since been apphed to the two sources shown in 
Table 1. Measurements have so far been made on 
both sources with four different base-linea and the 
resulte are given in Table 2. The length and orienta- 
tion of the lines are given in the table, together 
with the observed values of the cross-correlation 
coefficient (p). The angular size of the equivalant 

strip has been calculated for each 
bage-lme and the results are also shown in 
Table 2. 

The interpretation of these resulta ın terms of the 
precise actual aize and shape of the sources must be 
treated with caution, since the three extended base- 
lines differed in length; and until more resulta are 
available it i¢ uncertain what affect variations in 
the length of the base-line may have on the equiva- 
lent angular size of the source. - 

Figs. 2 and 3 show a plot of the measurementa 
given in Table 2. Fig. 2 shows clearly that tho 
source m Oygnus exhibits a pronounced asymmetry. 
The value of its equivalent angular size varjes from 
35” to 2’ 10” of aro with the orientation of the base- 
line, and the major axis of the source appears to be 
inolmed at an angle of between 90° and 120° to the 
celestial meridian. A preliminary analysis indicates 
that the resulta are incompatible with a source of 
simple elliptical shape and constant surface intensity, 
and that a more complicated model must be used. 
Further progiess in this an&,yam must await more 
obeervations. ‘The results in Fig. 8 suggest. that the 
source in Cassiopeia is not markedly asymmetrical. 
The equivalent angular size of the source appears 


These prelimmary measurements establish two 
major pointe. First, the apparent angular size of 
the two most intense radio sources is thousands of 
tunes greater than that of tho visible stars and is 
of the order of & few minutes of aro. Becondly, the 
souroe in Cygnus exhibits a pronounced asymmetry 


fs 


| C, 


VoL 170 


` e, 
x 
ot 
Pd 
SS 
€ - 
^ 
L I 
15 I minute of arc 
^ æ 
Y 
` 
Fig 3. Equivalent et gf the METUS m Casmiopais 
cheered from different Jinea. The value shown us the width 


of an equivalent rectangular strip of constant surface Intenaity 


No 4338 December 20, 1952 


in angular size, whereas 10 Mc/s Signal 
the source in Cassiopeia from Discrete 
appears to be roughly sym- i 
metrical. The measure- 

ments are not yet adequate 


to define satisfactorily the 
shape of the sources or 
the distribution of intens- 
ity across their disks. 
Further observations are , 
now being made with the 
present a . using 
different base-lines, and 
the results will be pub- 
lished. later. 

The work was carried out at the Jodrell Bank 
Experimental Station of the University of Manchester. 
The construction of the apparatus was made possible 
by a grant from the Department of Scientiflo and 
Industrial Research. We wish to thank Dr. R. Q. 
Twiss for his assistance with the mathematical 
theory, and Prof. A. C. B. Lovell for making the 
necessary facilities available and for his interest in 
the investigation. One of us (R. H. B.) is indebted 
to Mers. Imperial Chemical Industries for & fellow- 
ship, and one (M. K. D. G.) to the Government of 
India for a scholarship and to the Department of 
Scientific and Industrial Research for a maintenance 
grant. 

R. HANBURY Brown 
R. O. JENNIBON 
M. K. Das GUPTA 


Jodrell Bank Experimental Station, 
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Observations at Sydney 


The first observers of the discrete sources of 
cosmic noise were unable to determine their size, 
and many considered that they might be of stellar 
dimensions. However, recent observations have 
shown that ‘a number of these apparently ‘point’ 
sources have angular extensions of the order of 
4° 1°. Position measurements have also 
that the stronger sources might be identifled with 
nebule of an angular size ing from half & 
minute to several minutes of aro, 

In order-to check the hypothesis that the disarete 
source radiation originates in nebule rather than in 
individual stars, an interferometer with a lobe 
spacing as amall as 1 minute of aro was considered 
necessary. At a frequency of 100 Mo./s., which is 
convenient because small low-gsin serials may be 
used, & Michelson-type interferometer requires an 
aerial separation of 10 km. to achieve this resolution. 
Such an interferometer was constructed using one 
FO eae ee ay eee 
The signal the portable aerial is transmitted 
back to the main receiver by a radio link. A sim- 
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Kl Mc/s Siqnol 
from Piscean 
Source e 


Fig.1. Stmpltfied diagram of the interferometer 


plified diagram of the equipment 18 shown in 
i. I ; 


The local oscillator frequency must be transmitted 
together with the converted signal, as it is necessary 
to preserve the phase of the reconstituted signal at 
the receiving end of the link. Also & time-delay must 
be inserted in the aignal-path from the fixed geral to 
equalize the propagation times from each serial to 
the mixing point. This time-delay is obtained with 
a meroury-filled acoustic delay line. Automatic gain 
controls are used to ensure equality of the signal- 
levels from each serijal and pre-amplifier system before 
they are combined in the receiver. The equipment 
has shown & variation in sensitivity of about 15 per 
cant over the period of six months that it has been 
in operation. 

Preliminary measurements have been made on the 
four most intense sources observable from Sydney 
with various aerial spacings in an east-west direction. 
With the range of serial spacings used, the four 
sources show & reduction in the amplitude of their 
interference petterns as the aerial spacing is increased, 
indicating that all four sources have been resolved 
by the equipment. The effecta of aerial separation 
on the amplitudes of the interference patterns are 
summarized in Table 1. 


Table 1 


Aerial spacing 0 29 km. | 1 02 km. 
Relativo ampil- 
tude of interfer- 
= 0 06 


| 
Oygnus A 1 1 03 | 
Taurus A 1 0-65 * i 
Virgo A 1 04 * x 

| ass 
Centaurus A 1 03 . | . | 
* In these cases the amplitudes of the tnterference patterns were 


lem than the nolwe fiu Gf the equlpment End. conid DA be 
observed. The relative amplitudes are leas than 0:1-0 2 





5:35 km | 10 1 km. 
































The probable errors in the relative amplitudes are 
thought to be about 10 per cant. The errors will be 
discussed in detail elsewhere ; but it is worth mention- 
ing one potential source of error. This is phase 
instability in the equipment and propagation link. 
It was checked using 101 Mo. Jn. transmissions 
fram a small transmitter, which were received 
by both serials and compared in phase at the 
mixing point. The resulting error was found to be 
negligible. 

An inspection of the table reveals that the amph- 
tudea of the Taurus A, Virgo A and Centaurus A 
sources are all signifloantly reduced with an aerial 
spacing of’ 1 km., whereas a spacing of 5 km. 
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is required to produce a comparable reduction 

in the amplitude of the Cygnus source. The first- 

mentioned sources are all, ha E of similar size 

and ap nr d five times the size of 
us 


t has been shown that the amphtude and phase 
of the interference pattern produced by & source 
when observed with a given aerial spacing is related 
to the radio brightness distribution across the source 
by & Founer transform’ (the brightness being meas- 
ured as the int ted emission across a strip at 

-right angles to interferometer axis). Thus, if 
the amplitudes and phase angles are known at a 
sufficient number of spacings, the brightness distribu- 
tion may be obea by Fourier syntheeis. In the 
case of an interferometer with an east-west axis as 
we have here, this synthesis is given by 


B: = | 


where B, is the brightneas distribution in right 
ascension in arbitrary unite, œ denotes the pulsatance 
of the sinusoidal interference pattern, corresponding 
to the aerial spacing, and Aq and 0, the amplitude 
and phase of the pattern. 

The present interferometer cannot be easily 
adapted to measure phase, so that the true distribu- 
tion B, is not easily obtained. If, however, the 
distribution is assumed to be symmetrical, 0, is then 
vero and an ‘equivalent symmetrical distribution’ 
can be obtained. This equivalent distribution is 
merely the cosine transform of the amplitude- 
pulsatance spectrum. 


Aq 008 (0s + ct) do, 





0-60 
œ (radtana/sec.) 


(a) Ampltude-puleatance spectrum of Cygnus 4 


0 0-25 0-78 1:0 
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(b Lertved equivalent brightness distribution across Cygnus A 
Fig. 2 
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For the Cygnus source we have four points from 
which to determine this spectrum. In Fig. Xa) these 
points are shown and & smooth curve i8 drawn 
through them. Because of the absence of observations 
in the region between 1 and 5 km., there is same unoer- 
tainty in the exact shape of the curve, but its general 
features are clear. The equivalent bri distribu- 
tion corresponding to this spectrum is shown in Fig. 
2(b). Because of the uncertainty in the spectrum, 
there ia & corresponding uncertainty in the ahape of 
this curve, particularly with regard to the skirts. 

In the case of the other sources, there are not 


- enough pointe to determine the spectra ; but, if the 


reasonable assumption is made that their bri ees 
distributions are similar to that of Cygnus it is 
possible to estimate their sizes, Defining an ‘affective’ 
size as the angle between half-brightness pointe on 
the ivalent distribution curve, we have the resulta 
of Table 2. 


Effootrve size wW) 
(minutes of arc) 





1 


1 
4 
5 
6 





T ee are Me has been qe 
previously as about 4°14. It has been shown, how- 
ever, that it consists of an extended source of 
nearly 2° in sire with a strong concentration near 
its oentre*. The size quoted in Table 2 is that of 
the central concentration. Measurements with very 
cldse spacings have confirmed the interpretation in 
terms of two apparently quite distinct oontri- 
butions. 

The four sources have been found to have positions 
very close to nebulw, and it is now found that their 
angular sizes are comparable with those of the nebula 
in question. We may therefore say that the suggested 
identifications of the four sources concerned have been 
strengthened, almost to the point of certainty. The 
confirmation is particularly weloome: in the case of 
Oygnus A, as when it was first pointed out that this 
nebula was near the radio position of the source’ 
it appeared to be a ical galaxy, too faint to be 
responsible for the sedan Minkowski has now 
shown, however, that it has very peculiar features 
(personal communication). T these sources in 
conjunction with the others for ch angular aizes 
have been obtained, there is now strong evidence 
that the discrete sources are largely, if not entirely, 
nebule. Both galactic and extragalactic nebula 
have been identified. : 

This work is continuing and will be described in 
more detail elsewhere. 

B. Y. Mars 


Division of Radiophysios, 
Commonwealth Scientific and 
Industrial Research Organization, 
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Observations at Cambridge 


At the recent meeting in Sydney of the International 
Union of Scientific Radio, reporta were given of three 
separate experiments designed to measure the angular 
diameter of radio stars by the use of interferometers 
of large resolving power. Two of the experiments, 
by Hanbury Brown and ae have been extended 
and are the subject of present communication. 
The third, carried out at Cambridge in the first half 
of this , has been described elsewhere! ; since & 
rather di b range of apertures was used in this 
experiment, it is thought appropriate to describe 
the resulta briefly for comparison with the other 
accounts. 

It was first pointed out by MoCready, Pa and 
Payne-Boott! that interferometer serials could be 
used to determine the angular distribution of radio 
‘brightness’ &eroes a source of radio waves. They 
showed thab this distribution could be resolved into 
Fourier i age by the use of different aerial 
E application of this pri le to the 
etermination of the distribution of radio brightness 
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across the sun has already been desoribed*; it was. 


shown that a determination of the lete variation 
of the amplitude of a recorded si as the serial 
spacing was changed allowed the radial distribution 
of a circular source to be derived. 

Similar observations have been made in an attem 
to determine the distribution of brightness across t 
intense radio stars in the constellations of Cygnus 
and Cassiopeia. Owing to the smaller ar dis- 
meter of these sources, it was necessary to determine 
the amplitudes for the smaller spacings with con- 
siderable accuracy. It was not possible to determine 
the whole amplitude ing curve with the maximum 
serial separation available ; the fine structure in the 
distribution of radio bri across the source 
could not, therefore, be determined. 

In these observations, which were made at & wave- 
length of 1:4 m.,‘the phase-switching method of 
detection’ was used with aerials spaced along an 
east-west line to distances of 400 wave-lengths. 
This method detection allows the use of pre- 
amplifiers at the aerials and, therefore, enables large 
spacings to be used without difficulties due to the 
attenuation in the tranamission lines. In order to 
avoid the necessity for long-term stabilization of the 
gain of a movable serial system, a new system of 


observation was devised in which measurements were _ 


made of the ratio of the amplitudes of the records 
obtained with two different aerial spacings. These two 
spacings were obtained by using the movable aerial 
alternatively with two fixed aerials, and it waa then 
no longer necessary for its gain to remain constant. 
Each observation then provides a measure of the 
ratio of two Fourier terms; although it was not 
possible to derive the separate Fourier components 
uniquely from the results of these experiments, & 
fair approximation to the actual curve of Fourier 
components could be derived. The resulta obtained 
by this method are therefore comparable with those 


MBABURAD RATIO OF FOURIER COMPONENTS 
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Mee&ured Fourier components of the 
‘brightness’ across the radio stars tn 


distribution af radio 
Cygnus and Casalopela 


to the larger-scale structure of the brightness 
distribution. 

The resulta of the Cambridge observations on the 
radio stars in Cygnus and Cassiopeia are shown in 
the accompanying table. 

A possible interpretation in terme of Fourier 
components is shown in the diagram. 

The measurements are consistent with those to be 

from & uniformly bright disk of 3-5’ 
diameter for Cygnus, and 5-5’ diameter far Cassiopeia. 
The measurements at latger resolving powers reported 
at the meeting of the International Union 
of Scientific Radio by ary Brown and by Mills 
showed that there is also some structure of amaller 
angular width, and that there might be some oon- 
It ig 
of interest to compare these results with those 
that might be expected from the visible nebulm 
which have been identifled with those two radio 
stars (Baade and Minkowski, in course of publica- 
tion). : 

The Cygnus nebula is extragalaotio. It has a 
central concentration about 2’ of aro across, sur- 
rounded by a more diffuse region. The nebula is 
faint, so that ib is difficult to estimate the extent 
of this region, but it is at least 2’ of aro in 
diameter. 

The Cassiopeia nebula ia & gaseous nebula in which 
the brightness is distributed unevenly over a roughly 
circular region about 5' of aro in diameter. There are 
some particularly bright regions concentrated in an 
area extending 2 of aro east-west and 1’ of aro 
north-south. 

_It appears that the radio measurements are in 
good t with the brightness distributions 
whioh might be expected from these nebule; this 
conclusion further strengthens the evidence for their 
identification with the two radio stars. 

F. G. Sarrg 


Cavendish Leboratory, 
Cambridge. 
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LETTERS TO THE EDITORS 


The Editors do not hold themselves responsible 
for opinions expressed by their correspondents, 
No notics ts taken of anonymous communications 


Configuration of the Peptide Link and of 
Asparagine In Glycyl-L-Asparagine 


Smog the geometrical problem of protein structure 
is mainly that of the configuration of the polypeptide 
chains, the geometry of the peptide link itself is a 
matter of prime importance. However, very few 
crystel-structure data have yet been published from 
which precise dimensions of the peptide hnk may be 
derived. We have redvently carried out a three 
dimensional X-ray analysis of the structure of 
glycyl-t-asparagine which provides an additional 
source of these data. Our analysis also provides 
information oonoerning the molecular configuration 
of asparagine, an amino-acid the structure of which 
has recently been discussed in Nature by Steward 
and 'Thompeon!. 

The orystal data for glyoyl-L-asparagine are: 
density, 1-506 (by flotation); space group, P2,2,2, 
(orthorhombic); unit-cell j ions, a = 4-81, 
b = 12-85 and o = 13:62 A.; number of molecules 
per unit cell, 4. The intensities of all observable 
copper Ka reflexions (more than a thousand) were 
estimated visually. These data were used to prepare 
& sharpened three-dimensional Patterson synthesis, 
from which, aided by application of the vector 
convergence method’, we were able to deduce a 
satisfactory model for the molecule. Refinements 
of the thirty-nine positional parameters (excluding 
hydrogens) were made by using two- and three- 
dimensional Fourier synthesis and least squares 
methods. Most of the calculations were carried out 
with I.B.M. machines. The average standard error 
in the final parameters is 0 010 A. 

The molecule of glycyl-L-asparagine (see diagram) 

' cin be described moet simply by reference to two 
planes approxmately at ri angles to each other. 
One plane contains the succinamic acid part. The 
other contains the five atoms of the peptide group ; 
the O—N bond to the amino-nitrogen atom points 
8? out of this plane. One carbon atom is cammon to 
both planes. As is found in other amino-acids and 


peptides, the molecule of glycyl- e oon- 
tains the charged groups gna and oo- 
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The dimensions of the peptide (see diagram) agree, 
within the limits of error of the structure determina- 
tion, with those postulated by Pauling and Corey‘ 
in their models of proteins. In particular, their 
assumption of planarity for the peptide group is sup- 
aiios since we find the average distance of the atoms 

m & plane to be 0-002 A. The atoms of the aspar- 
agine residue, excluding its «-amino-nitrogen atom, 
form & nearly planar extended chain. Thus, our 
structure does not conform to the oyclic structure 
proposed by Steward and Thompson! for free 
asparagine, and visualized by them as a possibility 
also when the molecule occupies the terminal position 
at the carboxyl end of a peptide chain. 

There is a significant difference in the lengths of 
the C—O bonds of the carboxyl group. This difference 
is consistent with the distribution of hydrogen bonds ; 
the oxygen atom of the longer bond participates m 
three N--H--O bonds, the other oxygen atom in 
only one. The carboxyl group is co-planar as ex- 
pected. The ‘same is true of the terminal amide 
group, and its bond-lengths are close to those found 
in the peptide amide group. However, the bond- 
angles around the carbon atom of the terminal amide 
group are significantly different from the correspond- 
ing angles in the peptide amide group; their magni- 
tudes are reminiscent of those reported for the 
molecule of acetamide’. 

Of the six possible hydrogén' bonds, five are found 
to have satisfactory lengths (2:75-2-93 A.) and bond- 
angles. ‘The sixth, which involves the amino-nrtrogen 
atom, has a length of 2-99 A. but is open to question, 
because ite angles with the other H-bonds deviate 
appreciably from the tetrahedral. 

e wish to thank Dr. John Leonard for the 
preparation of the glycyli-asparagine and for his 
assistance in reading the intensities. We are in- 
debted to Dr. Jerry Donohue for valuable discussions ' 
and for instruction in the I.B.M. oomputmg tech- 


niques. , 
Lewis Karz 
R. A. PASTERNAK 
RosreT B. Conny 
Gates and Crellin Laboratories of Chemistry, 
California Institute of Technology, 
Pasadena, Californie. 
Aug. 18. 
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Behaviour of a Synthetic Polypeptide 
analogous to Protein Denaturation ^ 


Some observations made recently in this laboratory 
suggest a considerable resemblance, in certain respects, 
between poly pr-elanine and the soluble form of silk 
obtained from solution in oupriethylene diamine or 
hthtum bromide solution!^?. 

Poly pr-elanine (degree of polymerization estimated 
from end-group analysis, about 500) is readily soluble 
in cold water, giving a mobile solution from which 
coherent films may be cast. The infra-red spectrum 
of these films (Fig. 1) shows & single C=O stretching 
mode at 1,662 am.-!, the frequency correspondmg to 
& folded polypeptide chain’. If the solution is heated, 
a gel quickly seperates out; this gel is not redissolved 
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Lafa iod, spears of dried poly DL-alanme films. (1) Gane from 
quecus tion at room pre epe (2) cast boiled 
A taped solution (gel), (3) cast gel dissolved tn formio acid 
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on cooling. A gel is also formed if the solution is 
kept at room temperature for several weeks. The 
spectrum of the dried gel (Fig. 2) shows & distinct 
additional peak of 1,629 am.-!, corresponding to the 
frequency of an extended (8) polypeptide chain. The 
dried gel is soluble in formic acid, and the film cast 
from this solution 18 water-soluble and shows only 
the 1,662 am! peak (Fig. 3); this shows that the 
polypeptide has been taken through & cycle back to 
ita original condition. 

An alternative method of changing the water- 
soluble flim to the insoluble form contaming & pro- 
portion of extended chain is to roll it out. In’ this 
case, the B-masterial is oriented and measurements 
with polarized infra-red radiation confirm, from the 
type of dichroism observed, that the 1,629-cm.-! band 
is associated with an extended chain. 

Another point of interest was observed during 
experiments on the effect of deuteration on poly 
pr-alanine. It was found that the polymer goes 
much lees readily into solution in D,O than in 
H,O. In view of the complication of the a trans- 
formation, it is not certain at present what significance 
is to be given to this observation. 

It is evident that in poly nr-alanine the equilibrium 
between «- and -forms is very nicely balanced, and 
the transition from one to the other is readily induced. 
A similar state of affairs is known to exist in the 
soluble form of silk which in aqueous solution sets 
to a gel after some days, and which in the solid may 
be rendered insoluble by mechanical treatment’. 
Changes in the C=O band similar to those here 
reported accompany the insolubilization of silk. 

Changes in synthetic po tides from a- to B- 
forms have been described before**, but this is the 
first case in which the change can be brought about 
in aqueous solution, or by mechanical working at 
room tamperature, earlier examples being produced 
by the action of formic acid, or by stretching in steam. 
It was an unexpected result that poly pr-al&nine 
dissolved in formio acid gives an «-film, for this 

ent, in the case of several polypeptides, produces 
a from a- to B-conflguration. However, it is 
highly satisfactory that & synthetio polypeptide 
exists which is capable of changes which are Bo 
reminiscent of denaturation and renaturation of 
proteins. In this case, there is no complication of 
active side-chains which, in protems, may complicate 
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the effect of various processes on solubility. The 
results speak strongly for the view"? that an a- 
transformation is often involved in *protein 
denaturation. 
It would be of great interest to know whether E 
change in poly pi-alanine ever goes to comple- 
fee and, if See It must be remembered that 
in a racemic chain there may be & succession of 
D- (or of L-) residues, whereas m other parta the order 
may be —p—r—D—L-—. Such differences in the 
succession may be signi t in a system hke poly 
pr-alanine, and some parte of the chain may change 
over to the extended form more readily than others. 
I am greatly mdebted to Mr. W. E. Hanby, Dr. 
8. G. Waley and Dr. J. Watson for sample of poly 
pr-alanine, and to Mr. G. Ingram for the end-group 


analyses. 


Courtaulds, Ltd., 
Maidenhead, 
Berks. 
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A. ELLIOTT 


The Hydrogen-Oxygen Reaction Sensitized 
by Nitrosyl Chloride 

Iw studies! of the explosions of mixturee of hydro- 

gen and oxygen sensitized by nitrogen peroxide and 

nitrosyl chloride, the following reactions have all 

been suggested as chain-initiating steps. 

NO,—NO +0 
NOCI + NO + 0l (2) 
NO + O> NO, + 0 (3) 


We have devised experiments which appear to 
give a direct demonstration that nitric oxide is 
concerned in generating centres. 

A oylindrical ‘Pyrex’ veesel was built with & 
‘multiple-entry’ tube centrally disposed (Fig. 1). 
The dead spece, including the Bourdon spoon gauge, 
was made less than 6 per oent of the volume of the 
vessel by inserting the solid rod; at the same time 
the entry tap could be of wide bore. 

In the first series of experiments, comparisons were 
made at 800? C. between the behaviour of mrxtures 
of piri chloride, hydrogen and oxygen made up 
(a) oute:xde the vessel, and then admitted, and (b) with 
the nitrosyl chloride put into the reaction vessel for 
a definite time, and the premixed hydrogen and 


(1) 





Annular reaction vessel with multiple entry tube 


Limits d Ignition 


Induction period (mec.) 





0 0:2 04 0:6 
Pressure of nitrosyl chloride (mm. mercury ab 860° O.) 
2. Vartation of the induction period with pressure of nitrosyl 


for 120 mm. of 
300° O. fon between 


oxygen then run in to give the same total pressure 
as in (a), namely, 120 mm. of hydrogen and 60 mm. 
of oxygen. With method (a) the resulta previously 
reported were confirmed ; the existence of upper and 
lower sensitizer limita, and the trend of induction 
Bt a ND 7 ee 2. 
ith method (6), ee the induction periods 
between admitting the hydrogen and oxygen and 
the onset of ignition were considerably shortened. 
Fig. 3 shows & typical set of results, and it will be 
noticed that the induction periods become rero with 
quite short times of decomposition of the nitrosyl 
chloride. 

In the second series of experiments, nitric oxide 
was put in the reaction veasel, and hydrogen and 
oxygen mixtures were run in, first without, and then 
with, traces of nitrosyl chloride, to give a total 
preesure of hydrogen and oxygen of 180 mm. With 
nitric oxide in the veeeel and no nitrosyl chloride 
with the reactants, instantaneous ignitions were 
observed with all the pressures of nitric oxide used, 
from 0-25 mm. up to 10 mm. If there is an upper 
sensitizer limit under these conditions, it is extremely 
high. However, when sufficient nitrosyl chloride was 
run in with the reactants, the ignitions were sup- 
preesed ; with smaller quantities of nitric oxide and 


` 


8 
o 


m 
o 


Induction period (seo.) 


© 


0 20 40 00 
Time of decomposition of nitrosyl chloride (sec.) 
Bf: 


ot of parku Coenen of bhe nitrosyl chloride 
on the Induction period of 0-6 mm. of nitrosyl chloride, 120 mm. 
of hydrogen, and 00 mm. of oxygen at 860° C. 
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In reaction Run in with hydro- 

vessel ab 360° C. gen and oxygen Induction period 
0:25 mm. NO — Instantaneous ignition 
0 50 mm. NO — Instantaneous ignition 
0 25 mm XO 0-25 mm. NOOL 17 sec 

— 0 50 mm. NOOI 20 sec. 

— 0-50 mm. NO 10 seo. 
0 50 mm. XO 0 50 mm. NOOI No ignition 








of nitrosyl chloride in the reactants, the induction 
periods i agir before denice. The accompany- 


table gives examples of these results. 
consi the relation of these facta to previous 
work!, it is important to note that evidence has 


recently been obtained? that the rate of decomposition 
of nitrosyl chloride is much faster at temperatures 
above 800° O. than would be predicted from studies’ 
of the decomposition at lower temperatures. 

'The i ta establish that a reaction of nitric 
oxide, such as (8), is concerned with an initiation 
step in the reaction between hydrogen and oxygen 
sensitized by nitrosyl chloride, and that the chief 
fonction of nitrosyl chloride is as a chain terminator. 
They suggest that of the induction period is the 
time required for nitrosyl chloride to decompose, 
yielding nitric oxide. In these respecta, nitric oxide 
and 1 chloride appear to play a similar part 
in the hydrogen — oxygen — nitrosyl chlomde and in 
the hydrogen — chlorine — nitrosyl chloride systemes’. 

We wish to thank Prof. R. G. W. Norrish and 
Prof. F. 8. Dainton for many helpful discussions. 

J. CHANMUGAM 
P. G. ASHMORR 
pier arson of Physical Chemistry, 
of Cambridge. 
uly 18. 
"Qi, “dd, TS: A. and Rae, EX broes Hoy. 


Boo, A, 139, 147 (1088 Dainton, F and XN 
1 , 993, 411, ei ieee 
“Waddington, G., and Tolman, R. C., J. Amer. Chem. Soo., §7, 680 


* Chanmugam, J., thesis, University of Cambridge, and to be published. 


Determination of the Velocity of Burning 

Ix a reoent paper by Linnet and Conan!, it is 
pointed out that Schlieren cone is better suited 
for determining the velooity of burning than the 
luminous flame cone and the shadow cone. The 
Schlieren cone lies closer to the centre, as has been 
demonstrated by Broeze? and by others. Con- 
sequently, the deflexion of the outflowing gas through 
the combustion wave is considerably smaller at the 
Schlieren cone than at the luminous cone. Linnet 
and Conan justly remark that the cone at which the 
above-mentioned deflexion starts (which lies still 
deeper in the flame) is the most suitable for de- 
termining the velocity of burning. However, they 
did not recognize such a cone. I cs 
be made visible by a phase-contrast photograph’. 
order to attain this, the diffraction images of he 
light source are not intercepted in the focal plane F 
(see Fig. 1), as is done when applying the Schlieren 
method. Instead, the central image of this light 
source is changed in phase by 90° with t to 
the diffraction images. Zernike? developed this 
method for the microscope. Calculations by Zernike . 
show that the phase-contrast image is identical in 
structure and intensity with the gradienta of the 
refractive index in the object (that is, the flame rone). 
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HP Hg-umnp 
sht n 





Plane of 
image 


TH. 1. Opes] aps fos photographing Sokkeran os phas- 

| R&xoc or phase sirip. "The muss be placed exact at F. as 

otherwise the plans af S is not unšfoemty oam tied if there 
no 


Burner 


By the Schlieren method, on the contrary, an image 
is obtamed which does not give an absolutely correct 
representation of the anes if there are steep 
gradients, owing to a relatively amall contribution 
of diffraction images of higher order to the formation 
of the image. 

This is expressed by tho fact that velocities of burn- 
ing determined with the Sohlisren oone and those de- 
termined with the trast cone do not show 
the same values, as oan be seen from Fig. 2. At the 
maximum velocity of burning (when the gradient is 
i cp Bend ib ban pene oso 

As structurally the phase-contrast image is identical 
with the gradient in the object, the starting pomt 
of the flame zone must coincide with the starting 
point of the deflexian of the outflo 
this is demonstrated by & photogre 
cone itself, taken together with a 
photo. A flow line (made visible by titanium chloride 
smoke) indicates the course of the outflowing gas. 

Consequently, we must determine the velooity of 
burning with the help of the inside of the phase- 
contrast cone. In order to eliminate disturbing 
influences from base and tip, it is deairable to apply 
nozzle flow and use the middle part of the cone. This 
middle part must, in this case, show a straight 
generatrix. So long as no extremely poor or rich 
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—— %o qas in mixture 
Gas composition 








Fig. 2. Burning velocity of mixtures af coal gas and air 
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aera of-a ce gat atr flame, 
ad oone Ann MA 
Devis 





ciently high, this is always realizable. With mixtures 
having extreme mixing ratios, deviations are caused 
by diffusion normal to the flow tubes‘. Consequently, 
in this case we have to pub up with & mean value 
over a certain length of cone. 

The frame front selected in this manner is the only 
one which, both in the application, of the surface 
method and of the method, gives the same 
value of the velocity of ing. 

J. VAN STENNIS 


Central Laboratory of Staatamijnen, 
Geleen, Holland. 


June 5. 
1 Linnet, J. W. and Conan, H. Horane Taaa on &7, 981 (1051). 
egies 3. SER d oe Oombustion Flame and Explosion 
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Flame and Hxplostons 
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A Simple Paper Electrophoresis Apparatus 


ELECTROPHORESIS and ionophoreeis on paper arc 
being widely used, and a n Mrd e 


Ed ae for carrying out this techni sid 
y been desoribed. The p 

munication is to give further sateen an poets 
already briefly deaaribed1, which has been used for a 
considerable time with satisfactory results. While we 
do not claim that it is superior to other types of 
apparatus, it has the advantage of sımplioity, resulta 
are ucible, and the movement of & given sub- 
stance varies linearly with time. The cross-section is 
shown in the accompanying diagram. The apparatus 
consista of & flat rectangular glass tray in which 
stands a closely fitting glass frame which carries the 
paper and rectangular ‘Perspex’ electrolyte 
boxes. dimensions of the apparatus are not 
critical, but glass drip-trays from refrigerators are 
very convenient, the outside measurements being 
about 35 om. x 20 cm. x 5 am. The frame is con- 
structed of two rectangles of glass rod, mounted one 
over the other, and separated from each other by 








Cross-section of paper elootrophoregm apparatus 


about 1:6 am. by means of sealed-on pieces of glass, 
or by pieces of cork at the corners. The frame stands 
on. short legs to keep the paper away from the floor 
of the tray. Each electrode box ans & hole drilled 
through the end about 1 cm. above the bottom. This 
enables electrolyte-levela in both boxes to be balanced 
prior to electrophoresis, and also permite old electro- 
lyte to be run out and replaced by fresh, should this 
be desired. 

The usual procedure is to soak the paper in electro- 
lyte, remove exceas liquid by blotting, and drape 
through the frame as shown in the diagram. The whóle 
apparatus is mounted level, and the levels of electro- 
lyte are not higher than that of the paper. The 
solution to be anal is applied to the paper in 
the usual way. organio liquid is now poured 
into the tray, so that the paper is covered. Glass 
pieces are placed in the electrolyte boxes to keep the 
paper from contact with the electrodes, and the whole 
tray may be covered with a glass lid. At the end of 
the experiment the frame with the paper 18 removed 
£nd dried. 

Voltage, current and other conditions are as already 
described’. It has not bean usual to control the 
temperature, but if the heating effect is too high, 
the tray is stood in a larger tray carrying cooling 
Ywater. The organic liquid &ofe as & cooler and pre- 
vents undesirable evaporation of electrolyte. Ohloro- 
benzene has normally used in the organic liquid, 
because ita specific gravity ia abnilar to that of wet 
paper, and so allows the strip to remain horizontal ; 
this helps to prevent secondary flow of electrolyte. 

For a voltage gradient of about 10 V./om. and with 
Whatman No. 1 paper, 2-3 hr. is normally sufficient 
for substances of moderately high mobilities ; but 
for slower-moving substances, for example, serum 
proteins, 4—5 hr. ıs required. The distance of migra- 
tion and also of electroendosamosis will, of course, 
ee DE d This is shown in the 
&ooompaenying teble, which gives the migration of 
human serum &lbumm in borate buffer, pH 8-6 at 
10-3 V./om. and average temperature 20°. Electro- 
endesmosia was measured by the movement of 


MIGRATION OY HUMAN SERUM “ALBUMIN AND HLBCTROMNDOAMOSIB 
(CX /HR.) ON VARIOUS WHATMAN PAPERS IX BORATE BUFFER, pH 8 0 


AT 10 8 V faa. at 20° 
Migration of albumin 





Hloctroend.osm oats 











2 bO bO — bebo be BB CO bO CO 


coOoQGoooooooco 
abun adbtacdso 
d en E e ri ooa coto 


EE BES8 anus 











L 3 
* Not measurable aoouiately. These papers aie unsuitable for serum 
proteins, 
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creatinine from the origin. Migra- 
tion refera to the distance between 
albumin and oreatinine. All the 
papers listed were found to be 
suitable for simple substances such 
as amino-acids and sugars, but 
some were not swtable for serum 
proteins, and these are indicated. 
The migration of other given 
substances on the different papers 
varies similarly to that of al- 
bumin. 

It is often desirable to carry out chromatography 
after the electrical separation in & direction at right- 
angles to that of ionophoresis!. The drmensions of 
the frame limit the length of paper available for 
chromatography, but an extra length can be obtained 
by folding & sheet of paper which is too long, so that 
it can be draped through the frame. An additional 
advantage of the frame for chromatography is that 
it eliminates undesirable contamination of the paper 
by the hands. 

The choice of paper will be influanced by speed of 
migration and electroandoamosis (see table). Other 
considerations may limit the choice further. Thus, for 
quantitative work, & higher-grade paper than No. 
I may be necessary (for example, No. 20), or where 
more material ig to be handled, a thick paper such 
as No. 8. The latter has been used for the isolation 
of milligram quantities of carbohydrates after 
ionophoreais. For certain purposea the ratio of 
electroendoamoeis to migration of & given substance 
should be small*, and papers Nos. 4, 5 and 50 have 
this p In addition, the chromdtographic 
properties of the paper wil have to be taken into 
consideration, where two-dimensional separations are 
to be ‘carried out, in view of the limita set by the 
apparatus on the length of paper avaiable for 
chromatography. As is well known, & given sub- 
stance will move chromátographically at different 
speeds on different papers in a given solvent system. 
Movement is relatrvely fast on No. 4, and this paper 
is therefore not suitable for substances of high Ry 
value, unleas & short period of development is em- 
ployed. Movement on Nos. 1, 3 and 54 ıs simular, 
while on No. 20 it is somewhat slower, and on No. 42 
slower still. The latter is suitable for substances of 
high Ry value, and it also has the advantage of a 
high wet strength. 

One of us (W. M. B.) is in recerpt of a grant 
from the Medical Research Counoil. 

R. CONSDEN 
Wixsrrggmp M. STANIER 
Bpeoial Unit for Juvenile Rheumatism, 
Canadian Red Oroes Memorial Hospital, 
Taplow, Maidenhead. Ost. 3 


1 Oonsden, BR, and Stanier, W AT., Nature, TL89, 783 (1052) 
1 Kunkel, H. G, and Tiselius, A., J. Gen. Phenol., 35, 80 (1051). 
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Pectinase Technique for Isolating 
Plant Cells 

PLANT root meristems are a readily available 
source of mitotic cella which are ideal for cytological 
examination on account of their large size, high 
mitotic index and, in selected cases, amall number of 
fairly large chromosomes. The root tip, in which the 
meristem 18 found, can be easily handled for experi- 
mental studies such as those on the uptake and 
custribution of phosphorus-32 relative to the mitotic 


December 20, 1952 


No. 4338 





TFH.1. A oall from the meristem of a lateral root of V Jaba macei- 

ated In a Irving condition by penam: The cell was mounted in 

Tyrode solution diluted four times and phot phed, unstaned, 

m green light, final magnification, about 1,150. Note the dark 

nucleolus surrounded by a clear nuclear aren and the presence 
of discrete granules in the cytoplasm 


Fig. 2 Aerlstematio cells of a lateral root of T. fale treated with 

the peotinase and then with bot acetic-carminc Photographed 

os for Fig. I. Note the very dark nucleus and lack of dix rete 
cytoplasmue paiticlas 


lig. 3. Mertstematic cells of a latara] root of V. faba treated for 
with tho pectinase Mounted tn T o solution and 


too long 

Mee pray as for Fig. 1. Note the dark nucleolus surrounded 
a nuclear ; some nuclei show a light porinucicolni 

halo, probably due to the middle zone (ref. 3) 


cyole!; or it oan be used as a concentrated source 
of oell components such as nuclei? or oytoplasmio 
granules’. In general, the cells are studied after they 
have been fixed and subjected to some technique 
designed to render them clearly vimble with a mioro- 
scope. Such methods include embedding and section- 
ing, or treatment with hot acid, either normal hydro- 
chloric or 45 per cent acetic, to weaken or remove 
the intercellular cement so that whole cella may be 
examined separately. Plant mitochondria, however, 
are extromely delicate and are destroyed by the fat 
solvents used in the process of embedding ın paraffin 
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wax and by the acids employed to remove the inter- 
cellular cement. The destruction of the mitoshondria 
allows materal which, in life, is localized on these 
bodies to diffuse about the cell, giving rise to serious 
artefacts. Thus the diffusion of ascorbic aoid on to 
the chromosomes following the breakdown oi the 
mitochondria has been reported‘, and rt is likely 
that other acidic substances, if originally localized 
on cytoplasmic granules, could be similarly re- 
distributed’. 

Jt is therefore dearrable to be able to examine the 
living cells. A method for doing this was described‘ 
in 1949; the intercellular cement was removed by 
the action of & solution of a fungal pectinnse. The 
technique required & period of treatment lasting three 
days, during which time ıt was difficult to keep the 
growth of mioro-organisms to within suitable limute. 
The enzyme was obtained from Penicillium diguiatum 
growth on bran. Different strains of the samo fungus, 
and slight variations in the method of culture, were 
found to yield very different resulta when ieste for 
maceration potency. It was clear that, while tho 
technique was useful once the correct strain and 
culturing procedure were discovered, it oould -not 
obtain general acceptance until it was standardized 
with an enzyme pre tion of constant composition 
which was unive y obtainable. 

Recently, the Nutritional Biochemicals Corporation 
of Ohio, U.8.A., has produced & commercial] pectinase 
powder which is generally available and which has 
now been tested on root tips with good results. 
It is essential to use the peotinase in the presence 
of peptone and to restrict ita time of action. Thus 
the root meristem cells of lateral roots of Vicia faba 
wero treated for 50-60 min. with a 10 per cent 
solution, by weight, of this enzyme powder dissolved 
in & 1 per cent aqueous solution of peptone (bacterio- 
logical); the cells separated very readily when the 
root was gently teased with & needle. Aftor this 
treatment many clearly outlined cytoplasmic granules 
were observed; the nuclei were optically homo- 
geneous and contained well-defined nuoleoh (Fig. 1). 
These cells were therefore very unlike root-tip 
cells viewed after the action of most standard 
techniques. 

These living cells could be used to study ihe 
various artefacta produced by fixation. Thus, when 
alcohol was added to such cella, an obvious hardoning 
or coagulation of the cytoplasm wes observed. Trest- 
ment with hot 45 per cent acetic acid, or acetic- 
carmine, destroyed the cytoplasmic granules and 
made the nuclei appear dense and mhomogeneous 
(Fig. 2). 

An artefact which in some ways resemblal that 
observed after fhang with hot acetic-carmine was 
also sean after unduly long treatment with the enzyme 
solution. Thus, after two hours digestion, the largo, 
clearly defined cytoplasmic granules had disappearod 
from all the meristematic cells and tho nuclei were no 
longer optically homogeneous (Fig. 8). 

The need for peptone and the importance of tho 
length of treatment not exceeding the optimum 

that the enzyme preparation may have a 
potential effect besides that of hydrolyning the inter- 
cellular cement. It may be that an impurity, such asa 
proteolytic enzyme, is present for which the pepione 
acta as & substrate so that only after this peptone is 
destroyed does the enzyme attack cell proteins. 

The particular value of the present technique lios 
in the production, within one hour of removing the 
root apex from the seedling, of a ‘squash’ type of 


. prenepaMan in which the cells are apparently alive 
and shaw the detailed cytoplasmic organization and 
nuoleer optical homogeneity usually lost on fixation. 
That such & cytological preparation can now be pro- 
duced by the use of a commercial product ich 
should not be very variable may allow the method 
to become of general lication. 

I wish to acknowl the enco and 
advice gi me by Prof. J. T. Randall and by Dr. 
Honor B. Fell, and to record my debt to Mra. U. J. 
Horne for her help in this work. The investigation 
has been aided by & grant from the British Empire 
Oancer Campaign. 
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A New Pyrimidine Base from 
- Bacteriophage Nucleic Acids 


THE pyrimidine cytosine’ and its deoxynucleotide? 
have been reported as constituants of the deoxy- 
ribonucleio acids of coliphages 7'2 and 7'6 respectively, 
but in another analysis of T'2* no oa could be 
found. We have now resolved this icu ace by 
isolation from T-even bacteriophages 
pyrimidine base, identifled as (ES disrgmethsls 
cytosine, which was previously mistaken for cytosine 
or missed. A nucleotide has now also been isolated 
which gives rise to this base on pcc 

The nucleic acid bases liberated hydrolysis of 
whole viruses or virus deoxyribonnaleió acid were 
separated on paper chromatograms using isopro- 
panol- water — hydrochloric acid’ as the solvent. 
When formio acid (88 per cant at 175° C. for 30 min.) 
was used for hydrolyms, & substance waa obtained 
having the same Ey value in this system as cytosine 
but & tly different ultra-violet absorption 
spectrum. hlorio acid, which gives good yields 
of the other nucleic acid basee, largely destroys this 


ted to us a ite spectral 
and chromatographic The ultra- 
violet absorption maxima were Re to those of 
cytosine and 5-methylcytosine, having parallel shifts 
with change in pH: 

















Wave- of DH 
0:1 N | 07-1. N sodium 
ehlorio acid PH741 | e 
275 - 207 | | 280 
Pi Moti yleytostne 283 274 l 987 
E from phage 270 | 2069 5 | 2B3-5 


The relative positions of cytosine and the new 
substance on chromatograms were independent of the 
pH of the solvent, suggesting similar ionizable groupe. 
The effect of the water content of the solvent on Ry 
values, however, illustrated in the accompanying 

graph, showed the relatively hydrophilic nature of 
the new base. 
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Rp(Hp of cytosine) 





2 30 40 #G € TO "0 90 
Isopropanol (per oent) 
By treatment with nitrous acid, the base was 


deaminated to & product which was related in spectral 
and chromatographic properties to uracil in a similar 
way aa the parent substance was to cytosine. 

These properties suggested 5-hydroxymethyloyto- 
sine as a possible structure. A specimen of the base, 
isolated by & combination of chromatographic and 
chemicel procedures from a large preparation of T'6r 
bacteri (for which we are indebted to Dr. J. 
Spizizen, of and Dohme, Ino.), had an element- 
ary composition compatible with. this structure 
ture: 
calo. for C,E,0,N,.4H,0 : C, 40-00; , 5-37; 
found: C, 40-28; H, 5.35 per cent. Analyses after 
drying over phosphorus pentoxide at 100? O.: calc. 
for C,H,0,N,: N, 29.78; found: N, 29.83 per 
cent). A sample of f-hydroxymethyloytosine, kindly 
synthemszed for us by Dr. C. 8. Miller, of Sharp and 
Dohme, Ino., had ultra-violet tra and chromato- 
graphic behaviour identical those of the natural 
substance. On heating, both natural and synthetic 

products decomposed without meltmg. We oon- 
Fude that the base found in the T-even bacteriophages 
is 5-hydroxymethy loytosine. 

By hydrolysis of whole viruses in formic acid, the 
following analyses were obtained : 





Adone | Thymtne ! Guanine | '5 malayi. 


ai 


ti 
| Moles per 100 moles total RPM | 





l T2)* 
iu 


233 ? 
327 
$32 





35 2 
36 7 
850 


Neither cytosine, 6-methylgytoeine, nor uracil could 
be detected. The values for U-hydroxymethyl- 
cytosine are based on the extinction coefficient in 
0:1.N hydrochloric acid (E — 9,700); they may be 
sha hdi to correction for loss in hydrolysis. Repeated 

ysee of the r and r+ mutants of 72, T4 and T6 
hages did not indicate any significant differences 
in composition of the deoxyribonuoleio acid. 

Careful examination of deo mucleic acid from 
thymus and from E. cols and whole dried E. cols failed 
to reveal any of the new pyrimidine in these materials, 
and it appears that it may be & unique virus con- 
stituent. This would then provide the first demonstra- 
tion of & virus containing chemical unit qualitatively 
different from those of ita host. 


December 20, 1952 


These resulta will be reported more fully elsewhere. 
This work was done while one of us (S. S. C.) was in 
reoeipt of & grant from the Commonweelth Fund. 

G. R. Wratr 
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“Marshak, A Proc. U S. Nat. Acad, Sei., 37, 200 (1951). 
1 Weed, L. L. (personal communtoation) 
3 Wyatt, G. R., Biochem. J. 48, 484 (1061). 


Cytoplasmic Polyhedral Virus Diseases: 


Iw the literature on the polyhedral virus diseases of 
insecta, apart from the many nuclear polyhedroses 
of the fat-body (and cuticular tissues), only one case 
of a nuclear polyhedrosis of the gut and one oyto- 
plasmic polyhedrosis of the fat-body have been 
described. Previously, no cytoplasmic polyhedrosis 
of the gut has been reported. 

Soveral different cytoplaamic polyhedroeea of the 
gut have now been found, and oroes-infection to 
other species established with them. For example, 
cytoplasmic gut polyhedroses have been obtained on 
infecting Vanessa to larve with the polyhedra of 
Rhypera purpurata. The silkworm, Bombyx mori, 
develops similar polyhedrosea on infection with the 
polyhedra of R. purpurata, Arctia villica, or the cyto- 
plasmic gut polyhedra of Sphinz ligusiri. Such poly- 
hedroses have also been obtained in ! 
dispar snd Aglais urtica, oto. It has been established 
that villica polyhedra give rise to & gut cytoplasmio 
polyhedrogis in their host spocies, A. vilica. It is 
suspected, though not demonstrated, that this is also 
the case with purpurata virus in ite natural host. 

In all these cases, as with others, the cytoplasmic 
gut polyhedra have been found to be blue-staining 
with methylene blue even after only & very light heat 
treatment of gut smears. Nuclear polyhedra do not 
stam after such treatment... It has been previously 
established! that villica and purpurata polyhedra 
show an absence of membrane and virus rods when 
examined under the electron microscope after being 
treated with weak alkali. The same is true for 
purpurata polyhedra in the silkworm, and for th 
naturally ooourring cytoplagmio gut polyhedrosis 
of the privet hawk (S. ligustrt), the only ones of 
those mentioned so far examined’. All polyhedra 
of this type which have bean examined showed the 
‘honey-comb’ structure described by Smith and 
W yckoff!. 

Provisionally, then, it oan be suggested that two 
distinct types of polyhedral diseases exist. Tho poly- 
hedra from nuclear polyhedroses do not stam with 
methylene blue, are readily soluble in alkali, and 
posseas membranes. The polyhedra from cytoplasmic 

lyhedroses are readily stainable with methylene 

lue, are lees readily soluble in alkali, are without 
membranes and leave & pitted ‘honey-comb’ structure 
after alkali treatment. 

It is hoped that further research will establish 
the conditions favouring the development of one or 
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other type of polyhedroais, and whether under 
appropriate conditions & given polyhedral virus may 
give rise to & polyhedrosis in a different cyfological 
and histological Bite from ita origmal ono. 
N. XEROR 
Plant Virus Research Unit 
(Agricultural Research Counoil), 


? Bmith, Kenneth M , and Wvokoff, E W. G., Nature, 166, R51 (1050). 
? Bmith, Kenneth AIl., WyokoT, R W G., and Xeroa, NX. (In the press) 


Tainting of Tobacco by a 
Dichloropropene—Dichloropropane Soll 
Fumigant 


One of the most serious pests of tobacco in Southorn 
Rhodesia is the celworm, Heterodera marioni. Con- 
trol of this organism is effected by injecting tho soil, 
by means of a plunger-type injector, with ethylene 
dibromide or a dichloropropene—dichloropropane mıx- 
ture. During the 1951-52 growing season, ıt has been 
estrmated that the latter fumigant has produced 
‘off-odours’ in approximately five per cent of tho 
tobacco crop. These odours first become apparent 
during the curing process, and persist through all 
subsequent stages of processing. Impurities in the 
fumigant mixture have been shown to be responsible 
for this tamting and have been isolated and charac- 
terized by the methods described below. 

Green tobacco leaf was extracted twice successively 
with its own weight of ether, the combined extracts 
filtered and the ether distilled off. The residue was 
extracted with ethanol and chromatographed on 
aluminium oxide, using ethanol to develop the 
column. Spectrophotometric examination of tho 
primary colourless olu&te, collected before any pig- 
ment bands had passed through the column, showed 
that the tainted tobacco contamed material absorb- 
ing in the deep ultra-violet that was not present in 
untainted leaf. 

Fractionation of the primary eluate yielded two 
components, boiling at 69° (fraction F) and at 148° 
(fraction X). Companson of the speotrophotometrio 
absorption curves, boiling pointe, refractive indices 
and the melting pointe of the 8-alkylisothiourea 
picrate derivatives (prepared according to Brown 
and Campbell), together with mixod melting point 
determinations, have led to the identification of these 
two fractions with two of the components of the soil 
fumigant mixture, fraction F being tentatively 
identified as 2: 2-dichloropropane and fraction X 
as 1:2: 3-trniohloropropane. 

The concentration of the oontammating sub- 
stances in the green tobacco leaf was found to bo 
approximately nine perta per million. No such 
compounds could be isolated from untainted tobacoo. 

Paper chromatography of the leaf pigments, using 
methanol — hydrochloric acid — water (50 : 25 : 95) 
and ethanol— acetic acid (98:2) as the solvents, 
followed by elution of the separated pigment spots 
and their spectrophotometrio oxamination, showed 
differences between tainted and normal leaf, sevoral 
of the pigments from the teinted leaf oxhibiting & 
shift of absorption maxima towards the red end of 
the . 

It is thought that certain of tho components of 
the soil fumigant mixture may be entering into the 
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biogeneeis of the leaf pigments, in place of their 
normal precursors. 

The Precise environmental conditions necessary to 
produce tainting and the effect of such tainting on 
the metabolism of the tobacco plant are, as yet, 
unknown. The problem is receiving further attention 
and the work will be publiahed in more detail 
eles: 

C. J. SHEPEERD 
Toba eco Pest Control Research Scheme, 
Salisbury, 
Southern Rhodesia. 
Aug. 20. 


'Riown and Campbell, J. Chem. Sos., 1600 (1987). 


A Growth Interaction between 
_#-Indolylacetic Acid and Thiourea 
(Thlocarbamide) 

Ix experiments designed to explain the activities 
of 3andolylacetonitrile recently isolated by Jones, 
Henbest, Bmith and Bentley! from brussels sprouts, 
Osborne* has shown evidence for synergism between 
this compound and heteroauxm (f-indolylaoetio acid). 
The experiments were carried out on pea tissue, 
and the degree of curvature of split pea cotyledons 
measured in accordance with the standard Went pea 

curvature test?. 

Experiments carried out in this department show 
that thiourea also oan interact synergistically with 
6-indolylacetic acid when both are applied simult- 
- aneously in aqueous solutions to germinating Avena 
sativa seedlings. The effects are shown in root-growth 
following & 48-hr. treatment and during subsequent 
shoot-growth following. defoliation (100 plants per 
treatment). 

The concentration of thiourea was of the same 
order ag that tested by Amlong‘, namely, 2,000 mgm./ 
litre, and that for f-indolylacetic acid of the order of 
50 mgm./litre. Table 1 shows the effect on root- 
length following the 2-day treatment. 


Table 1. Iwer OF Lonamer Roo? (MEAN LENGTH (aw )) 
Distilled water 1 $ 
Di 

FIolraeetio a acid 08 
&-mdolylacetic acid 05 


The inhibitory effecte are greater in the case of 
treatment with f-indolylacetic acid than those with 
thiourea ; but both treatments when compared with 
the controls treated with distilled water are statistic 
ally very signifloant. When both treatments are 
applied simultaneously the inhibition is greater than 
when the treatments are applied mdependently. This 
interaction proved to be highly significant, ita 
variance ratio (F) having & probability leas than 0-001. 

Following this initial treatment, the seedlings were 
transferred to sand watered with a complete nutrient 
solution. Nine days after planting, the seedlings were 
defoliated, the region of defoliation being approxim- 
ately 1 om. above the growing-point. Table 2 shows 


Table 2. Mum 8u001 HEIGHT PER TREATNHST (O) 








Oct. 16 | Oct. 23 | Oct. 30 





Distilled water 1:6 26 
peer S 146 3:0 
Tndotylacstic acid 165 29 
Thiourea and f-tndolyl- 
acetic acid 19 47 
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the effect on shoot-height for the first month of the 
regeneration period. 

The interaction effecta are statistically significant 
on October 16 and October 30, while on October 23 
and November 6 both thiourea and f-indolylacetic 
acid, acting independently, produce differences which 
are also statistically significant. The increased rates 
of regeneration from both treatments are reflected 
in the dry-weight estimations of the shoots and leaves 
shown in Table 8, although the interaction effect fails 
to reach significance. 


Table 8. AUNAX DRY-wNIGET PAR PLANT (ŒIL) 


VoL 170 


DEUM. water fas 
aoti ac 0:66 
Thiourea and Pod olylacetic acid 0-80 


Both thiourea, and B-indolylacetic acid, acting inde- 
pendently, produce dry-weight increasea which are 
significant. 

Work of & fundamental nature similar to that 
carried out with auxins has not been attempted on a 
large scale with thiourea. It appears, however, from 
the work of Denny‘ that in the potato this substance 
stimulates & greater number of buds to develop from 
& single eye, and prevents the apical buds from 
inhibiting the growth of the basal buds. If it 18 
assumed that this apical dominance is caused by 
auxin, then it appears that thiourea oan destroy ita 
action, or even prevent ita formation. The above 
experiment, however, indicates that thiourea can 
react in & way different from this. When &pphed 
simultaneously with f-indolylacetic acid to germ- 
inating Avena seedlings, & greater inhibition of early 
root-growth, and & greater regeneration of shoot- 
growth after defoliation, is produced than that which 
18 obtained when both substances act independently 
of each other. Thus, there is some evidence for 
synergiam between these compounds in their effects 
on early growth of Avena seedlings. 

D. Wynn Parry 
Department of Agricultural Botany, 
University College of North Wales, 
Bangor. 
Bept. 29. 
! Jones, E. R. H., Henbes 
Nature, 180, 485 (1053). 
1 Osborne, D. J., Natwre, 170, 210 (1958). 
3 Went, Y. W., Proc. Kon. Acsi. Wet. Amserdem, 37, 547 (1934). 
1 Amlong, H. U., Biol. Abst, 18, 2 (1044). 
‘Denny, F. H, Bat. Gas., 81. 207 (1026). 


H. B, Smith, G. F., and Bentley, J. A., 


Determination of Urinary 
Corticosteroids 

A Mason diffculty in the estimation of urinary 
corticosteroids arises from their destruction under 
conditions necessary for the complete hydrolysis of 
steroid conjugates. Extraction of corticosteroids 
from non-hydrolysed or partly hydrolysed urine 
yields only a small fraction of the amount released 
by enzymatio hydrolysis with B-glucuronidase!. The 
ures have been authoritatively dis- 
cussed and their inadequacy pointed out by Marrian’. 
As reported elsewhere’, 17-hydroxylated oortico- 

steroids of types I, II and III (see table) yi 
17-ketosteroids on oxidation with sodium bismuthate. 
The application of this fin to the oxidation $n 
siiu of urinary corticosteroids now been studied 
with the object of converting steroids any 
of the three side-chains I-IIÍ into & group of sub- 
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Increase 

of 17-keto- | Inorease of 17- 
Type of steroids sterolds 
alde-chain (mgmjL) 








04 








3a : 17a * 2( f- 
pregnan-1i- 
one 








(v) 





AX 








* Colour equivalent after correction for non-specifio abeorpilon 
fandrosterons as standard; the 


t Assuming itative conversion to a 17-ketomterold and colour 
planirostarone. 


equivalency with dehydroe 
t Amoming no oxidation oocurred. 


stances (17-ketosteroids) more resistant to acid 
hydrolysis and assayable by well-established methods. 
The differance between 17-ketosteroids found before 
and after oxidation of urine affords & measure of 
‘17-ketogenio Bberoide' which represent an important 
group of corticosteroids. That certain urinary cortioo- 
steroids may be determined by their conversion into 
17-ketosteroids has been previously shown by Talbot 
and Eitingon'. These workers used periodic acid as 
oxidizing agent, the oxidation being preceded by 
isolation of the steroid conjugates, their mild hydro- 
lysis, and separation of the non-ketonio fraction from 
the hydrolysate. : 

The procedure for the direst oxidation of urine 
with sodium bismuthate ia simple and rapid: 10 ml. 
urine and 10 ml. glacial acetio acid are mixed and 
shaken for 4 hr. with 2 gm. sodium biamuthate, the 
mixture is centrifuged and & suitable aliquot of the 
supernatant diluted with an equal volume of water ; 
the subsequent hydrolysis, extraction and determina- 
tion of 17-ketosteroids can be carried out by any of the 
numerous existing methods. In the t investiga- 
tion the procedure of Drekter e£ al.* been adopted 
for h lysis and extraction, and a modification’ of 
the ow-Zimmermann reaction’ for the colori- 
metric estimation. The 17-ketostercid content of 
untreated urine is estimated concurrently. 

By the method outlined above, the urines of two 
normal males were found to contain, respectively, 
7-0 and 7:6 mgm. of 17-ketogenio steroids in 24-hr. 
specimens. The value found for the urine of a rheum- 
atio patient following administration of 800 mgm. 
cortisone acetate was 125 mgm. per 24 hr. ; the latter 
urine, when adjusted to pH 1 and extracted with 
chloroform, yielded only 2:5 mgm. of formaldehydo- 
genic steroids per 24 hr. ] 

In a series of experiments the 17-ketostercids and 
the l7-ketogenio steroids of & urine specimen were 
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of formaldehydogenio, reducing and 17-ketogenic 
steroids estimate different, 
groups of corticosteroids’. ; 

The present method is well suited for routine 
estimations. A more detailed account of this work 
wil be published elsewhere. 

I am greatly indebted to Dr. H. F. West for his 
interest in this work. My thanks are also due to 
Mr. R. D. Stubbs for valuable technical asmistanoe. 
Specimens of steroids were kindly provided by 
Messrs. British Schering, Ltd., and N.V. Organon 


(Oen). 
J. K. NORYMBERBSEKI 
Rheumatism Research Unit, 


Nether Edge Hospital, 
Sheffleld 11. 
July 28. 
1 Cohen, B. L., J. Biol. Chem., 47 (1961). R L, and Marian, 
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G 1961). 

G. P. km 7: 25 Fed. Proc, 9) 190 (1060). 
2 arrien, G. F. J. Endocrinol, 7, Ixix (1961). 
“Brocka, 0, J. W., and Norymberski, J. K, Cham. end Tant, 804 

(1982). 


‘Talbot, M. B., and Eitingon, I. V., J. Biol. Chem., UH, 605 (1011). 


*Drekter, I J„ Helaler, A., pehmi G- R- Sem B., Pearson, B., and 
MoGavack, T. H. J. Clin. , 1%, 65 (1962). 

*Yygmuntowicx, A. B., Wood, ML, Ohrmio, H, and Talbot, N. B., 
J. Clin, Fndscrinsl., 11, 578 (1951). 

Y N. H. Callow, R. EK. and Emmens, C W, Biochem. J., 33, 

1515 (1038). 

ord Committee on Clinical Endocrinology, Lamesi, S81, 586 


Irradiation of Linear High Polymers 


A VARIETY of polymers have been subjected to 
mr&diation in the Harwell pile, and electrons from a 
Van de Graaff generator, the results being followed 
mainly by X-ray diffraction. The initial effect is to 
break down bonds, some ionic, the majority covalent. 
The radicals formed can react in & number of ways. 
In the presence of oxygen they can form low-mole- 
cular weight compounds and carboxyl end-groupe ; 
different end-groups and low-molecular weight com- 
pounds can be formed in the absence of oxygen ; 
they can reform the original bonds; or they oan 
recombine in other ways. 

The proportions in which these reactiona ocour 
depend on three main factors: 

(a) Presence or absence of air or other reacting 
medium. Two examples may be Dine to illustrate 

electron microscope 


the process specimens often darken. In the present 
work, samplea have been exposed to electrons in the 
preeenoe of air, and quickly broken down. In vacuum, 
reactions between the free ends have resulted in the 
formation of covalent or dipolar bonds to produce 
& polymer of greater stability ; while in air, inter- 
action with oxygen has resulted in & loas of radicals 
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88 volatile compounds. It has been noted that, even 
after considerable breakdown, X-ray diffraction 
frequehily gives the characteristic patterns of tho 
original polymer; while in one instance—nuoleic 
acid—a product which presented a black and charred 
appearance waa analysed chamically and showed 
remarkably little evidence of drastic breakdown. 
The second example is that of polyethylene. On pile 
irradiation the surface rapidly becomes sticky, but 
polyethylene containing carbon black doea not 
produce this oxidation reaction for several days, since 
oxygen reacts more readily with carbon. 

(b) Intensity of irradiation. When allowance is 
made for the heating effect of the electron beams, 
differences between the effecta of the pile and the 
Van de Graaff generator can be interpreted as 
differences of degree rather than of kind. Similarly, 
with a single type of irradiation, in certain instances, 
it appears that a different dose-rate can produce 
somewhat different effects. 

(co) Chemical nature of the polymers. Effects 
noticed after irradiation, and the rete and type of 
breakdown, can to a large extent be correlated with 
chemical groupe within the polymers and with the 
nature of the crystallites which are present, and tho 
polymers can be classified accordmgly. In general, 
the factors considered by Hill and Walker! in their 
work on the relation between polymer conatitution 
and the ability to assume & polycrystalline form with 
adequate thermal stability apply in this case also. 
Polymers which on irradiation retain their 
the longest are those which are able to form & ‘close- 
pecked’ type of orystalltte—lmear high polymers 
without mde-chains—the crystallites being more 
Tesistant to breakdown by radiation than the non- 
crystallme regions. 

When exposed in the presence of Bir, the non- 
crystalline regions in fibres of polyamides or poly- 
ethylene eventually become fluid, with the solid 
crystallites (as shown by sharp reflexions in X-ray 
diffraction patterns) remaining in the viscous medium. 
In the absence of air, the effect on the non-crystalline 
regions is different. In many instances an mutial 
increase in has been reported’. It may be 
assumed that the free radicals recombine to form 
more stable groupings, possibly with bridges hetween 
one chain and another, and possibly with linkages 
of a different ionic character. Infra-red and thermal 
measurements will be necessary to estimate the 
relative importance of these. Almost certainly the 
formation of unsaturated rings is an important factor 
in preventing the rapid break-down that might be 
expected from the total energy received. Polystyrene 
is more resistant to irradiation than polyethylene’, 
and polyethylene terephthalate than the aliphatio 
polyesters. Similarly, the purine and pyrimidine 
groupe in the nucleic acids seam able to protect the 
sugar portion of the molecule. In the case of poly- 
ethylene terephthalate, with oxygen atoms in the 
main chains, further condensation would be difficult, 
and the polymer is observed to become brittle at 
quite an early stago.' 

With long-cham polymers containing aliphatic 
rings, drffraction results indicate that the orystallinc 
regions break down almost as readily as the non- 
orystalline—the diffraction rmgs become diffuse before 
the specimens have lost their strength. However, 
physical properties such as solubilities and melting 
pointe are affected in & similar manner to other 
polymers. In this group are cotton-wool and tho 
various cellulose derivatives, and also collagen. 
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Another group of compounds requiring mention are 
those containing atoms or radicals which are readily 
&nd permanently loat, a, for exarople, those attached 
by an ester link—loes of the acetate radical causes 
cellulose acetate to break down more rapidly than 
viscose. 

Naturally complex polymers are more 
difficult to classify than the synthetic polymers in 
that more than ono effect may be operative. Thus 
the basic portion of the nuoleio acid molecule contains 
both a stable ring system and the readily detachable 
amide groupe. In this polymer it is possible to account 
for the deoreased solubihty which is obeerved with- 
out postulatmg carbon-containing bn i 

This work is to be published more fully elsewhere. 
I wish to thank the firms or individuals who have 
provided samples of polymers, Dr. P. Kent of 
the Biochemistry Department, Oxford, for analysis 
of nucleic acids, and the Director of the Atomic 
Energy Research Establishment for permission to 
publish this communication. 

K. LITTLE 
Atomic Energy Research Establishment, 
Harwell, 
Didcot, Berks. 
Oot. 3. 


1 Hill, B., and Walken, H. B., J. Polymer So. , 3, 609 (1018). 
* Ban, O., and Bopp, © D., ORNL 028 (1061) 


Small-Angle X-Ray Scattering 


Tus large lattice spacings occurring in such organic 
matter as fibres or orystalline viruses give rise to 
X-ray diffraction patterns with Bragg angles of 
minutes of aro rather than of degrees. The neigh- 
bourhood of the direct beam is, however, for & variety 
of reasons, easily obscured by scattered radiation 
and insufficient collimation, so that special measures 
such as very long film-specimen distances! or focusing 
crystal monochromators! have been used for obtain- 
ing satisfactory photographs. In particular, Furnas 
has recently made an important contribution Lo the 
latter method. E 

We have now sucoeeded in obtaining, comparatively 
rapidly, clear photographs of small-angle patterns, 
by making use of a concave mirror in combination with 
a fine-focus X-ray tube‘. A bent optical flat forms 
an image of the foreshortened X-ray focus (5p x 50 p) 
on a photographic film. The specimen is placed in the 
convergent beam in front of the film. Slits near the 
X-ray tube and near the specrmen minimize unwanted 
radiation: the widths and positions of the alite are 
critical. Beyond about 20’ from the origin, the 
resolution 18 determined by the size of the focus and 
the specimen-to-film distance. Nearer the origin, 
stray radiation, mainly from the reflector, tends to 
obscure the pattern. The stray radiation depends on 
the dimensions of the components of the camera. A 
reduction in the width of this radiation is accompanied 
by & decrease in the intensity of the main beam. The 
effect of air scattering and incoherent scattering from 
the specimen is negligible, because the reflector is set 
near the critical le of the characteristic radiation 
employed and thus radiation is suppreased. 

The photographs shown herewith are produced 
with copper K radiation and & camera with mirror 
4 om. long, focus-to-film distance 30 am. and specimen- 
to-fim distance 5 om. With this camera a spacing 
of 350 A. oan normally be detected (Fig. a), the first 
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ents of low-angle X-ray diffraction in iy 
(a) from kangaroo tall tendon, 8 hr. exposure at V 
The repeat distance is 610 A.; the second. order (17 
is ol from stained 


cormtaponds to à spacing. 

mosaic virus gel, 8 hr. exposure a 50 kY., 450 p. 

nearest to the origin (41 rog ud to 
130 


few orders appearing within 30 min. With favour- 
able specimens such as collagen stained with phospho- 
tungstio acid, the range of visibility goes up to twice 
this figure, because the exposure tunes are short, the 
first few orders appearmg within D min. Fig. b is 
not fully representative, as it has been obtained wrth 
the width of the slit near the specimen below its 
optimum value. This increases the first-order 
vimbility somewhat and the exposure-time by about 
a factor 3. 
W. EHRENBERG 
A. FRANKS 
Birkbeck College 
(University of London), 
Malet Street, 
London, W.O.1. 
Aug. 28. 


1 Bear, J, J. Aser. Chem. Soe, 68, 1207 (1914). 

' Gunter, A., and Fournet, G., O.R. Acad. Sov, Paru, 826, 056 (1048). 

, T. O, "The Development of F X-ray Cameras for 
Use at Small Diffraction Anglos" (ram. Tech. thesis, 1052) 

‘Ehrenberg, W., J. Opt Soo, Amer, 99, 741 (1040). 

! Ebrenberg, W., and Spear, W H., Proc. Phys. 5oc., D, 64, 67 (1061). 


Behaviour of Atmospheric Pressure 
Systems 


A ar&THOD for studying the behaviour of atmo- 
spheric pressure systems has lately been developed 
at the local weather bureau at Pretoma. The general 
method, which can be applied in a number of different 
ways, can best be explained by & concrete example. 

The departures (at a fixed hour) of dally pressure 
from the appropriate means were tabulated for 10-deg. 
grid pomta and expressed as percentages of the 
respective standard deviations. A grd point P, at 
80? W., 50° N., was selected, and whenever the 
departure exceeded the standard deviation and formed 
a point of inflexion, the departure being greater than 
on the day before and on the day after, the date was 
written down. This oocurred on 380 days during a 
period of ten years, 1029-38. The mean pressure 
for theee 380 days was computed at P and at a 
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large number of neighbouring grid pointe. The 
resulting mean isobars reveal an extremely simple 
ttern, since at all pomts sufficiently remote from 
, the mean departure of pressure ia practically zero. 
The behaviour of this amplified isobaric pattern 
with the passage of time can now be readily studied. 
If one day be added to all the listed dates and the 
average pressure found for the new set of 380 dates, 
we obtain a chart of the mean isobars 24 hr. later. 
In order further to simplify the picture of what 
actually happens, the pressures are shown graphically 
only for the 50th parallel north. Curve A was drawn 
to fit the origmal pressures as computed and shown 
in the accompanying figure. Curves B and O represent 
the distribution after one and two days respectivoly, 
the unite of pressure used being quite arbitrary. 
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Degrees West. of Greenme 


As ane would expect, the isobaric pattern moves 
from weet to east due to the prevailing westerlies 
In this case careful calculation indicates & displace- 
ment of 10-7 deg. or 418 nautical miles in 24 hr., 
equivalent to a speed of 17-2 knota, in close agree- 
ment with the known rate of travel of pressure 
systems. 

The curves presented here show several other 
features, only one of which need be discussed at 
the moment. When the temperaturo distribution 


curves in & conducting rod, resulting from an 


instantaneous point source of heat, are graphically 
represented after flxed intervals of time, they show 
@ striking sunilarity with curves 4, B and O, except 
that the latter are displaced eastwards with the 
passage of time. It would therefore appear to be 
quite legitimate to introduce the concept of the 
‘diffusion of atmospheric preasure’, and 1t should not 
be impoeeible to derive the laws of pressure diffusion 
even though they are bound to be appreciably more 
complicated than the analogous law of diffusion of 
heat. If these laws are reasonably well known, they 
could be applied to determine to a first approxmmation 
to-morrow's pressure at any point on the basis of 
to-day’a preesure distribution. The preparation of 
prebaratio charte, as currently drawn at most foro- 
casting centres, should thus be facilitated. 

Research on the lines indicated is being continued 
at Pretoria and the resulta will be published in due 
course. 

T. SOHUMANN 
(Direotor) 

Department of Transport, 

Weather Bureau, n 
Pretoria. 
June 5. 


1078 


Apparent Absence of Low-Energy Primary 
Cosmic Radiation 


Tie form of the energy spectrum of primary 
cosmic rays is still uncertain at the low-energy end. 
The work of Carmichael and Dymond? and of Bowen, 
Millikan and Neher’ suggested that there was a lower 
limit at about 2,000 MeV., but this has not been 
confirmed by Pomerantz?, who has come to the con- 
clusion that the spectrum continues down to low 
energies. The matter is of importance owing to its 
ooamological implications. If the existence of & cut-off 
m the be established, some mechaniam 
must be found either for ramoving the slower particles 
as they travel through space, or for their initial 
acceleration with a sharp low-energy limit. The 

ion of Jánoesy that a solar magnetic dipole 
fleld might be responsible is not now supported by 
the astronomical evidence. 

In a recent communication, Van Allen and Singer‘ 
have reaffirmed the existenoe of a lower limit in the 
energy spectrum, placing it at about 500 MeV. They 
have compared the vertical mtensity of the radiation 
above the atmosphere, as measured in rockets at 
geomagnetic latitude 58°, with that determined by 
Pomerantz in balloon flighta at 69°. The equality 
of the two intensities thus found leads to the con- 
clusion that there are no primary protons in the 
range 130-560 MeV. It is reasonable to assume also 
that there are no protons below 130 MeV. 

Some doubt must always arise about resulta drawn 
from comparisons of absolute intensities measured by 
different counter systems, owing to the difficulty of 
determining accurately the absolute flux from the 
observed counting rates and counter dimensions. But 
Pomerantz, and MoClure* have recently published 
some observations made with identical counter tele- 
scopes at 52° and 68°, go that the diffleulty of com- 
parison does not arise. They find that the hard 
component increases by a factor of about 1-4 near 
the top of the atmosphere between these two latitudes. 
This observation can be interpreted as showing a 
sharp cut-off in the energy spectrum. This spectrum 
has been reasonably well established in the ion 
of higher energies by measurements at lower latitudes’. 
Using this and assurnmg the usual cos) relation 
between minimum particle momentum in the vertical 
direction and geomagnetic latitude à, we can calculate 
the expected latitude farther north. We find that 
the intensity should rise by & factor 1-35 between 
52° and 56°. As this is close to the factor found by 
Pomerantz, and McClure between 52° and 69°, we 
conclude that tho intensity must remain constant above 
about 56°, in approximate agreement wrth the state- 
ment of Van Allen and Smger. The argument is 
unaffected by the fact that Pomerantz and McClure 
have made their measurements on the hard component 
only, as the mmimum proton energy required to 
penetrate the 7:5 om. of lead absorber in their 
counter telescope is 260 MeV., which is well below 
the cut-off energy of the primary spectrum which 
their observations reveal. 

The precise energy st which cut-off occurs must 
await more extended observations, particularly in 
the interesting region between 50° and 60°. One 
difficulty in fixing this energy-limit arises from the 

tio field rteolf. It is usual to calculate geo- 
magnetic latitudes from phical position by 
acsuming that the fleld is that of a centred dipole, 
with axis pole at 78-5? N., 69° W. That this assump- 
tion m insufficiently accurate is shown by the exist- 
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ence of the longitude effect. A better approximation 
is given by an eccentric dipole, with axis cutting 
the earth's surface at 80.1? N., 82-7? W. For some 
stations the difference in geomagnetio latitude is not 
trivial, so the cut-off momentum, which varies as 
the fourth power of A, is quite sensitive to the assumed 
position of the pole. For Edinburgh, for example, the 
minimum proton energy 18 460 or 730 MeV., depend- 
ing on the approximation used. A further element 
of doubt 1s introduced by our ignorance of how the 
dipole fleld behaves in relation to the known secular 
magnetic variations. It has been calculated only for 
the epoch 1922. More exact information on the 
terrestrial dipole fleld is required before cosmio ray 
data on energy limits can be accurately interpreted. 
E. G. Dymonp 
Department of Natural Philosophy, 
University of Edinburgh. 
Sept. 10. - 
aa H, and Dymond, H. G., Pros. Roy. Soo., A, 171, 321 
` n T. 8. Milan B. A, and Neher H V., Pkye. Rev., 53, 250 
* Pomerantx, AL A., Phys. Rer., 77, 830 (1050). 
* Van Allen, J. A, and Singer, 8. F., Nature, 170, 02 (1952) 
! Pomerantz, M. A. and MoOlure, J. W., Phys. Res. 86, 530 (1969). 
“Kaplan, ML F. & al, Phys. Re., 88, 205 (1052). 
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Cross-polarization of the Radar Melting- 
Band 


Wuen, plane-polarized radiation is scattered by 
meteorological precipitation particles other than 
spheres, & component of the back-scattered energy 18 
polarized at right-angles to the plane of polarization 
of the incident wave. This component will be referred 
to as the ‘cross-polarized’ component in this com- 
munication. Recent observations at Cambridge and 
Malvern have shown that the melting particles found 
just below the freezing-level, which give rise to the 
well-known radar 'melting-band", produce baok- 
scattered radiation with a greater cross-polarized 
component than that given by the rain below and 
the snow above the freezing-level. These observations 
have been made using separate aerials for trans- 
mission and reception, by comparing the echo re- 
ceived when the aerials have their planes of polariza- 
tion parallel with that received Ee) the plane of 
jon for reception is at right-angles to that 
or transmission. 

A wave-length of 3-2 om. waa used at the Cavendish 
Laboratory and & wave-length in the 8-mm. band 
wes used at the Telecommunications Research 
Establishment, Malvern. Let I, denote the echo 
intensity measured with parallel planes of polariza- 
tion and J, that measured with crossed planes of 
polarization ; then Table 1 summarizes values of tho 
ratio I,/I, measured on several occasions at the 
two wave-lengths. Measurements were made of the 
intensity not only of the melting bend echo, but also 
of the echoes from the rain below the freezing-level 
and. the snow above. 


Table 1 RATIOS OF THE [WTENBLITIRBS OP THE MAIM OOMPONAXT TO 


THE CROSTPOLARTIHD COXPORKENT 










"mu 











1242 db. 
19 940-6 db. 


1541 db. 731 db. 
10:9 0:3 db 
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When the transmittmg and receiving planes of 
polarization are crossed, the maximum echo intensity 
is received from the same range as when the planes 
are parallel. 

Beoause the echoes from the snow above the 
freering-levol are weak, there is some uncertainty 
about the figures ın tho last column in Table 1. 

The ratio I,/I, ın Table 1 for rain is not reliable, 
but probably indicates that the serial system used 
introduced & cross-polarized component almost as 
great as that measured for rain. This suggestion is 
supported by direct measurements made at Malvern 
of ho characteristics of the 8-mm. aerial. 

The results might be explained in two ways. First, 
the cross-polarized component might be introduced 
by multiple scattermg, in which the energy arriving 
back at the receiver has dra Seis scattering by more 
than one precipitation particle. Although the ratio 
of secondary to primary scattered field should be 
greater by about 12 db. for the melting-band echo 
than for the rain echo, because of the greater con- 
centration of particles in the melting region, prelim- 
inary calculations for a wave-length of 8 mm. have 
indicated that the secondary scattered fleld for rain 
of the appropriate precipitation-rate will be about 
60 db. less intense than the primary scattered field, 
while the tertiary ecattering will be even weaker. 
Thus the secondary scattered fleld can give only a 
negligible contribution to the cross-polarized com- 
ponent measured in the echo. 

Secondly, the cross-polarized component might be 
directly introduced by the scattering particles. There 
are three types of particle to be considered: rain- 
drops, dry snowflakes, and the wet snowflakes found 
in the melting region. Raindrops, whioh can be con- 
sidered as spheres, introduce no orogs-polarized com- 
ponent’. The croes-polarization introduced by non- 
spherical particles has not been worked out in detail, 
though Cabannes? has investigated Rayleigh scatter- 
ing (in whioh only the induced electric dipole is taken 
into account) by randomly orientated isotropic 
ellipsoids, the principal polarizabilities of which will 
usually be unequal. Maxwell‘ gives an expression for 
the three principal polarizabilities of an ellipsoid, and 
Stoner! has used this expression to compute 'demag- 
netization factors’ for ellipsoids of revolution. From 
the work of Cabannes and Stoner, it is aimple to 
compute the oroas-polarization that would be intro- 
duced by ellipsoids of revolution. The cross-polariza- 
tion increases with the dielectric constant of the 
particle, so that, 1f snowflakes be regarded as spheroids, 
the theory predicts a greater cross-polarized com- 
ponent from the wet anowflakes (of dielectric constant 
70) in the melting region than from the dry snow- 
flakes (of dielectric constant 3) above. Table 2 shows 
some values of I,/I, for several values of m, the ratio 
of the lengths of the polar and equatorial axes. 
It is hoped to extend theee calculations to include 
scattering by spheroids which, like falling snowflakes, 
are not randomly onentated. 











Table 2. PREDIOTHD RATIOS OF THE MAIN COMPONENT TO THR 
CROSA-POLARIERD COXPOXXXT 
! kiad I Il 
' (melting mow) (dry ) 
0-10 10:2 db. 14 7 db. 
0 38 14 6 db. 18:2 db 
0 67 18 5 db. 25 B db. 
1 00 œ db. œ db. 
: 1 50 16 0 db. 24 6 db. 
3 00 9 0db. 18-2 db. 
t 100 58db 15 2db 
L Li 
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If this explanation bo correct, it follows that the 

particles in the melting-region must preserve their 
non-spherical shape until melting i8 almost com- 
pleted. 
. These observations of a strong cross-polarized. 
component in the melting-band have considerablo 
meteorological interest in that they indicato a 
method of detecting the presence and, perhaps, 
determining the shape, of small quantities of 100 in 
rain-clouds. On occasions, & melting-band which 
could not be detected by & conventional radar has 
been revealed by using one of the radars described 
here, in whioh the plane of polarization for reception 
was perpendicular to that for transmission. 

Acknowledgment is made by one of us (N. P. R.) 
to the Chief Scientist, Ministry of Supply, for por- 
mission to publish this communication, and by the 
other (I. C. B.) to the Master and Fellows of Trinity 
College for the award of a Twisden Studentshup. 

Tan C. BROWNE 
Cavendish Laboratory, Cambridge. 
N. P. RoBINsun 
''eleeommunioetions Research Establishment 
(Ministry of Supply), 
Great Malvern, Worcs. 
Bept. 12. 
1 Ryde, J. W., in “Meteorological Factors in Radio-Wave Propaga- 
than” (Phys. Boc , London, 1016). Hooper, J. E N, and Kippar, 
A. A, Quart, J. Roy. Aet. Soe, 78, 125 (1050) 
1 Stratton J. A, ‘Electromagnetic Thoory”, 503 ff. (McGraw -Hill, 
New York, 1941). 
1 Onbennes, J., "La Diffusion Noléculaire de la Lunubro", 18-35 
(Presses Universitaires do France, Parm, 1920). 
i Maxwell, J. C., “Treats on Electricity and Magnetimn" (2n! edit. 
Sections 137, 438, London, 1881). 
* Stoner, E. O., Phil Aag., 38, 816 (1015). 


Delayed Brittle Fracture of Alloy Steel 
at Low Stress Levels 


THE recent publication by Peteh and Stables! 
dealing with the delayed fracture of metals under 
static load has been read with interest. Work of & 
similar nature, to investigate the liability of an alloy 
steel to crack in the heat-affeoted zone when ii 13 
metal-arc welded under certain conditions, has been 
in progress in the laboratories of the British Welding 
Research Association since December 1951. 

The effecta which occur in the heat-affected zone 
of a weld have been imitated, so far as possible. in 
mechanical test pieces. The specimons were tubular 
in form with screwed ends and a gauge-length of 
0-2 in. Each imen was notched eireumferentially 
to a depth of 0:019 in. The notch had & 45° included 
angle and a 0-005-in. root radius. The area of cross- 
section under the notch was 1/50 sq. in. and the wall 
thickness was 0:039 in. 

The treatment of the specimens comprisod super- 
saturation with hydrogen, rapid heating to a peak 
temperature in the region of 1,250? C. followed by 
cooling at selected welding-rates. The specimens wero 
then examined by each. of the following teste. 
(a) impact tensile test, at a velocity of impact of 
22 ft. per seo. ; (b) slow tensile tost, at a strain-rate of 
0-1 in. per min.; (o) dead-load tensile test, giving 
ee after a period varying from 1 min. to several 

urs. 

Some results of these tests on a low-alloy steel 
containing 0:19 per cent carbon, 1-3 per oent man- 
ganese and 0 25 per cent molybdenum are given in. 
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Impact ten- | Slow ten- | dis Qut ^ MEN 
Codifiition af eter: | mlo tesi: | just producing 
specimen to U.T.8. rupture (over 
(tons per notahed ares) 
(fk. Ib.) sq. m.) | (tons per sq. in.) 
1. Ae-rolled Doa it 49-5 | 47 
2 Untreated, high | 
cooling rato 81 111 953 
smula 
T 
3. Hydrogen troated, T is TU 
cooling-rate 67 63 27 
simulated t 
Te 
+. Hydrogen-treated, | 
cooling-rate 4:7 64 57 
simulated 
Jo zs 











the accompanying table. The resulta show the 
nereaged influence of hydrogen on the as the 
rate of straining is decreased; Petah and Stables 


observed a corresponding effect on ductility. The 


results are mainly for duplicate testa. 

These results give & better understanding of the 
factors affecting the formation of brittle hard-zone 
cracks during the welding of this type of alloy steel. 
We have observed that cracks oocur in welding this 
steal only when relatively high hydrogen contents 
and high coolmg-rates oocur in thé weld zone to- 
gether’, that is, condition 3 1n the table. This observa- 
tion 1s based on testa made on a structure, in addition 
to laboratory tests. 

The impact tensile test resulta do not show any 
deterioration in properties in any of the conditions 
2, 3 or 4 when compared with the as-rolled plate 
material (condition 1). Therefore, formation of hard- 
zone cracks is not related to this property of the steel. 
In this rapid test there is probably no time for the 
diffusion of hydrogen to take place during testing 
and so to cause embrittlement. 

Tho slow tensile teat is also quite rapid, and the 
time available for the diffusion of hydrogen 18 limited. 
The «of the material is, however, reduced 
considerably by the presence of hydrogen, as shown 

"by @ comparison of conditions 2 and 3. Similar testa 

with speormen of condition 8 on un-notched specimens 
gave & value of reduction in area of only 5 per cent, 
which indicates that considerable embrittlement is 
produced in the steel in this condition. In sprte of 
this reduction in ductility, the slow-tensile ee 
in condition 8 is greater than that of the as-rolled 
material, and, therefore, this property also is not a 
direct index of the tendency to form h&ard-rone 
cracks. : 

The dead-load test gives a good mdication of the 
hability to crack formation, since brittle cracks might 
be expected only when the minimum stross 
of the heet-affeoted zone falls below that of the back- 
ground plate materal, namely, 47 tons per sq. m., 
which occurs in condition 3, combined also with the 
low reduction of area of 5 per cent mentioned above. 
With this condition, the fracture produced i8 oom- 
pletely brittle, and there is ample time for diffusion 
of hydrogen to ooour during the teat. 

C. L. M. COTTRELL 
British Welding Research Association, 
29 Park Crescent, 
London, W.1. 
Bept. 80. 
Petch, X. J., and Stables, P., Nature, 100, 842 (1062). 


1 
t Oottrell, ©. L. ML, Jackson, M. D., and Purenas, J. G., Welding 
Research, 6, 60 (1962) 
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Edmond About and the Technique of 
Freezing and Drying Tissues 


Ix Nature of Beptember 27, p. 547, Dr. L. G. E. 
Bell asks for the source of Edmond About's informa- 
tion on the technique of the preservation of tissues 
described ın 1862 in About's acientiflo novel "L'homme 
à l'oreille cassée”. The material that I am &otually 
collecting for the purpose of writing the history, which 
covers nearly & century, of the Marine Laboratory at 
Concarneau, enables me, I believe, to reply. 

Ooste created this Laboratory in 1858 for the pur- 
pose of “la mise en culture dea mers". In 1878, after 
his death, the work was continued by Charles Robin 
and Georges Pouchet, in i scientifle person- 
alities who had strong links with the literary world. 

Robin (1821-85) was professor of histology in the 
Faculty of Medicine in Paris, holding a chair created 
for him ; he was a member of the Institut de Franoe 
and of the Senate. The Goncourta have deaaribed him 
as “au oerveau tout à la fois nuageux et plein d'éclairs, 
et à la langue brouillée”. He had been taken by Littré 
to the lectures of August Comte, had become a positiv- 
ist and published with Littré the ‘Dictionnaire de 
Médecine”, which ran to many editions. Robin 
carried out & considerable amount of work, chiefly in 
anatomy and cellular physiology. He had a number 
of followers, one of the more celebrated of whom 
was without doubt Clemenceau, who dedicated his 
thesis to him. His influence made its mark on a 
number of writers, as did that of Pouchet, of whom 
it was said that he was the scientific consultant of 
one literary generation. 

Robin practised medicine at Mérimée ; he docu- 
mented Michelet’s “L'oiseau”, “L’insecte” and “La 
mer"; he was the friend of Taine and Sainte-Beuve, 
who like him had studied medicine at first. During 
these yeara, Sainte-Beuve, Robin and Pouchet met each 
week at Princess Mathilde’s house, and then dined 
at Magny's, where they were frequently joined by 
Flaubert (he stayed with Pouchet one summer at 
the Concarneau Laboratory), the brothers Goncourt, 
Viollet-le-Duc, Théophile Gautier, Berthelot, Renan 
and many others. The “Journal” of the Goncourta 
18 strewn with table-talk of Robin. 

Among the convivial figures was Edmond About, 
who could thus have heard about topics which Robin 
was familar with, such as the desiccation and the 
revival of the guinea worm which Robin studied 
in 1855, or the echo of discussions on the Tardigrades 
between Doyére and Pouchet’s father, who was a 
partisan of spontaneous generation and against 
Pasteur. Further, the source,of About’s information 
is apparent: one of the principal characters of 
"L'homme å l'oreille caseée” 18 Dr. Nibor, an anagram 
of Robin, and they resembled each other. Also, the 
novel did not please Clemenceau, who oriticized 
it. Another novel by About, ‘Le nez d'un notaire", 
is one story of van Helmont as reoounted by Robin. 

Further information can be found from the follow- 
ing works: G. Pouchet, "Charles Robin, aa vie et 
son œuvre”, P 195 (Paris, 1887); V. Genty, 
"Un d biologiste, Charles Robin; sa vie, sea 
amitiés philosophiques et littérairee'"' ie 1981) ; 
and, concerning Pouchet, in C. Chassé, ‘ biologiste 
consultant d'une génération littéraire: Georges 
Pouchet (1883-1894)”, La Grande Revues, 28, 295 
(1924). 
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R. LgGENDEB 
Laboratoire maritime du Collége de France, 
Concarneau, Finistère. 
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SHORTAGE OF SCHOO 
TEACHERS 


HE Barlow Committee asked the uni 
Great Britein to double their pre-war 
science graduates by 1955, and they had 
80 by 19052. But in spite of this, theré is a grave 
shortage of science teachers in schools and a serious 
decline in the academico quality of those presenting 
themselves, suggesting that the foundations of the 
educational structure for training science graduates 
are unsound. ` 
The Incorporated Association, of Head Masters, oon- 
sisting of the heads of all boys’ or mixed public and 
grammar schools in England and Wales, asked ite 
members for particulars of their science staffs in July 
1950. It received replies from four-fifths of their 
schools, employing 3,065 science teachers. In these 
schools, 193 science posta were unfilled ; in 48 schools 
a science subject had been dropped from the curric- 
ulum because it had been impossible to find anyone to 
teach it. Perhaps the shortage of science teachers 
might have been at ita worst in 1950, because ‘sixth 
forms’ were already twice their 1939 size, while the 
additional number of teachers expected from the 
increase in numbers at the universities had not yet 
reached the schools. But the experience of head 
Masters in the next two years suggested that the 
position was gettmg worse rather than better; so, in 
July 1952, the Joint Four, which is the name given 
to the association of heads and assistante of publio 
and grammar schools in England and Wales, under- . 
took another survey. Three-quartera of the schools 
replied; 49 posta in boys’ and mixed schools 
and 116 in girls’ schools were unfilled. Again, 145 
science poste for men and 128 for women vacant in 
Beptember 1952 were advertised between May 80 and 
July 25. It is unlikely that any of these vacancies 
has been filled; no teacher already in a-post could. 
apply, as notice must be given by May 81 to be free 
to go to a new school in September; and the few 
scientists at the university seeking their first teaching 
posta in September would have been engaged before 
the previous June. Thus some two hundred and fifty 
posts for science teachers in Britain will remam 
vacant for the whole of the present school year; for 
if any of the above September vacancies are filled in 
January 1953, ıt will only be by creating a vacancy 
in another school. So some 190 vacant poste in boys’ 
and mixed schools in 1850 has become between 60 
and 140 in 1952. The shortage of science teachers in, 
these schools persiste, and it ig pertinent to add that 
it leads to & continuous movement of science staff 
from one school to & better post in another. Now- 
adaya, it is common for five out of a science staff of 
Six to leave a school in the course of five years, go 
that even when no post is unfilled there is little 
continuity in the science teaching in the school. The 
position in girls’ schools in Britam is even more 
serious, for 120 poste remain unfilled, which is one- 
fifth of their vacancies. Also it is well-nigh impossible 
to get teachers for girls’ schools qualified to teach 
the ‘science sixth’, and university departments of 









receiving women science students 
i ta. Ño the cessation of the 
science graduates 18 withm sight, 
ools will shortly be unable to train 
e standard for admon to the science 
the universities. 
has also been a deolme in the qualifloations of 
science teachers since 1039. Here it should be pointed 
out that high scientific attainment at the university 
does not necessarily imply ability as & teacher. The 
survey conducted by the Incorporated Association of 
Head Masters in 1950 claimed that one-fifth of the 
gcience teachers in boys’ and mixed schools in Britain 
were not properly qualified for the work they were do- 
ing. In 1952 the survey made by the Joint Four, when 
the increased size of the universities had had time to 
increase the supply of science teachers, reveals a 
similar state of aifaira: only 39 per oent of the 
science teachers taking up their first posta in Sep- 
tember 1952 had first- or second-class honours 
degrees, compared with an average of 55 per cent in 
the schools before the War. In 1949, the Cambridge 
University Appointments Board was told of 400 
vacant science posts. Before the War it would have 
filled 100; probably another 50 would be filled by 
Oxford and the remaining 250 by the other univer- 
sities of Britain. But in 1949 Cambridge could fill 
only 59 of these science posta, and in 1950 only 11 
Oxford science graduates out of a possible 213 took 
up teaching ; none of them had a first-class honours 
degree and only three had seconds. It is clear that 
the schools are not getting back as teachers anything 
like aa many of the abler boys and girls as they did 
before the War—and certainly not a fair share of 
them, if the schools are to do the work the nation 
expects of them. 

Thus deelme m scientific quality of science teachers 18 
confirmed by the facts at individual schools. One lead- 
ing State grammar school, with a distinguished list of 
academic successes making ita vacancies very 
attractive, has had five chief science masters since 
1942 The same school lost ita second chemistry 
master, who went to another well-known grammar 
school as chief science master. His post was adver- 
tised three times; there was no applicant. The 
vacancy was temporarily filled by a pass-graduate 
who was giving up industrial chemistry at the age of 
forty-flve and taking up teaching; after three years 
he is still holding the post. Of course, if good resulte 
ate being obtained, then the authorities must con- 
gratulate themselves on having & good teacher—pasa 
degree notwithstanding. In 1960 a well-known 
grammar school in a large city in the south of 
England had four first-class honours graduates on 1t8 
science staff ; in 1952 there is only one left, the chief 
science master, who is receivmg & special respons- 
ibility allowance. These facts illustrate the drop in 
academic standing of science teachers in Britain since 
1939. This decline in quality might well lead to a drop 
in the level of attainment of science specialists in the 
schools, Bo that fewer will gain admission to the 
universities. The universities in turn will produce 
fewer science graduates, and fewer science teachers 
than ever will enter the schools. We shall then have 


NATURE 


December 27, 1952 


slipped back to the position which existed in 1900, 
when most science graduates started their science at 
the university, and the fruita of forty-flve years hard 
work, by which the schools laid the foundations and 
the universities concentrated on the advanced work, 
will have been thrown away One further fact under- 
lines the precarious condition of school science. Toc 
great a proportion of the good science teachers are 
more than fifty years old, so that the schools will lose 
most of them in the next ten to fifteen years. 

What are the causes of this deplorable state ol 
affairs ? First, since the War we have tried to enlarge 
the uaiversities, the Scientiflo Civil Service, the 
industrial research laboratories, the medical services, 
and the schools. Is it not possible, and even likely, 
that we are not producing, and never can produce, 
enough scientists to meet all these needs ? Secondly, 
the salary of science teachers is too low. Before the 
War, a science teacher got £480 per annum—about 
the same as a university lecturer (£500 per annum) 
and about the same as he could get in the Soientiílo 
Civil Service or industry. To-day a science teacher 
gets £766 per annum, while & university lecturer gets 
£1,100 per annum and family allowances; and the 
Scientifle Crvil Service and industry are on similar 
scales. The science teacher's salary has not mereased 
at the same rate as salaries in other occupations open 
to him. Before the War, the salaries of science 
teachers were determined by a separate Grammar 
School Burnham Committee, where the particular 
interesta of all grammar school teachers received 
proper consideration. This separate Committee was 
abolished by the 1944 Education Act, and now the 
salaries of teachers in all types of school—nursery, 
primary, secondary modern, secondary technical and 
grammar—are settled by one Burnham Committee, 
in which grammar school teachers are in & minority. 
Their interests have received insufficient attention, 
because the majority of teachers on the Burnham 
Committee have failed to appreciate the importance 
of the grammar school in the national syetem of 
education. Finally, before the 1944 Education Act, 
there were two types of school, namely, elementary 
schoole and grammar schools, and they were admunis- 
tered quite differently. Now all schools are adminis- 
tered in the same way; and unfortunately most 
local education authorities are admunistering all 
schools as they formerly adminmtered elementary 
schools, in which the seat of authority wes at the 
education office. Head masters and assistant masters 
feel that they have no longer the authority and 
freedom to do their work efficiently. They resent 
this loss of freedom, which 18 agamst the interests of 
their pupils and produces & sense of frustration, and 
1s causing teachers to leave State grammar schoole 
for independent schools, where both the aalaries and 
workmg conditions are better. 

The shortage of science teachers and the decline in 
their quality must be given careful consideration at 
the highest government level. The resources ol 
ecientufle man-power and their most effective us 

reconsideration, with full recognition of the 
claims of the public and grammar schools. It cannot 
be too strongly emphasized that these schools ocoupy 
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the key position in the professional life of Britain. 
They are the source from which the nation recruits 
not only ita university students, but algo the majority 
of other professional men and women, including the 
teachers in the primary and secondary modern 
schools. If the standards in the public and grammar 
schools be allowed to fall, this will in due course be 
reflected in the whole profesional and industrial life 
of the community, with all this means for our standard 
of life. 

The present position is that the number of suitably 
qualifled graduates in science is strictly limited, and 
one profession, namely teaching, which occupies & 
fundamental place in the supply line of acientific men 
and women, is experiencing & serious shortage. If 
the work of technical colleges is expanded and a new 
technological university is opened, where will the 
additional staff oome from? Some school science 
teachers are already being attracted to the technical 
colleges by improved salaries. It is therefore pertinent 
to ask whether the Scientific Civil Service and industry 
could economize in their use of ssientific workers. 

Secondly, the salaries of science teachers (and that 
of all grammar school teachers) should be made 
compatable with those offered by the universities, 
the Scientific Civil Service and industry. The present 
Burnham salary scale continues until March 31, 1954. 
If by that timo the salary position in such schools has 
not improved, the present system of one Burnham 
Committee for all types of schools will have failed, 
and a separate Burnham Committee for grammar 
schools should be re-instituted, parallel with the 
separate committees both for technical colleges and 
for teachers’ training oolleges already in existance. 
Finally, every effort should be made by the Ministry 
of Education, by professional associations of adminis- 
tratora and of teachers, and by public opinion to 
induce local education authorities to restore to the 
grammar echools the working conditions they en- 
joyed before the War, 

To sum up, there is at present in Britain a shortage 
of grammar school science teachers, and their scientific 
qualifications are below pre-war standard. ‘The situs- 
tion will get progressively worse and lead to a lowering 
of our standard of life unless prompt measures are 
taken. In its post-war schemes of expansion, Great 
Britain over-etrained ita resources of scientific man- 


, with the result that science in the grammar 
schoo ing. The position warrants a survey 
at the highest level of the utilization of science 


graduates in Britain. 


A PHILOSOPHY FOR MODERN 
MAN 


The Conduct of Life 

By Lewis Mumford. Pp. ix+3842. (London: Beaker 

and Warburg, Ltd., 1952.) 215. net. 

^ Ree book completes the seriea which Mr. Lewis 
Mumford commenced with the publication of 

‘Technics and Civilisation’? and continued in ‘The 

Culture of Cities" in 1938, and in ‘The Condition of 
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Man” in 1944. In this final volume the reader is 
given the philosophy which inspired the earlier 
tmlogy and which gives unity to the whole ambitious 
project. For two decades Mr. Mumford's thought 
has matured, as may well be seen by comparing the 
final volume with two other slighter books, “Faith 
for Living", written in response to the challenge of 
the early summer of 1940, and “Programme for 
Survival”, provoked in 1946 by the menace of the 
atamic bomb. These two books contain, indeed, the 
oore of Mr. Mumford’s thesis and argument expounded 
at greater length and more maturely in the present 
volume. Mr. Mumford’s claim that ‘“The Conduct of 
Life" is, in fact, a preface to the earlier volumes of 
the series thus seems a little thin, but there is justice 
as well as logic in his contention that the fall import 
of any one book cannot be grasped without an 
understanding of the other three. To some extent 
they overlap and are interdependent, and tho admir- 
able bibliographies are planned to be complementary 
Bo as to avoid overlapping. 

Like "Faith for Living", “The Conduct of Life" is 
a confession of faith and & tract for the times. As 
such it is acceptable, where from a strictly philo- 
sophioal point of view ib might be found deficient. 
Even from that point of view it is a better and more 
mature book than ‘The Condition of Man". It is 
free from the tendency to dramatize and over- 
simplify the issues which in earher books in the 
series masked the historical continuity and, especially 
with his predilection for dramatio captions and 
juxtapositions, frequently distracted or irritated the 
reader. - The pattern of life clearly to be traced in 
those earlier books ia here set forth in the context 
of some discussion, comprehensive but not exhaustive, 
of the final problems of man’s nature, destiny and 
purpose, and the measures required to further that 

ttern are argued afresh in the light of the changes 
or the worse which have occurred throughout the 
world since Mumford began to write these books. 

Mumford opens with & revolt be eee the idea of 
automatic pro, through scientific advance and of 
the mechanical conception of life with ita disregard 
for human personahty. This seems to flow naturally 
from two brilliant chapters in ‘Technics and 
Civilisation’ in which he discussed the assimilation 
of the machine and the reorientation of life on lines 
which gave full expression to human personality and 
made man once more the master and not the servant 
of the machine. Once again he diagnoses the present 
situation to show the challenge it offera to renewal, 
insisting on the need to concentrate all the resources 
our society , all ita present energies and 
vitality, and ita funded values and ideas on the 
upbuilding &nd regenerative funotions, in both the 
personality and the community. Such a process of 
renewal, he argues, holds our only hope of escaping 
catastrophe, and he then proceeds to analyse what is 
involved in such a reorientation to life. That analysis 
leads him to a discussion of man and his nature and 
the transformation of man, in which Mumford sels 
forth his ideas on ethics and religion much es he did 
in "Faith for Living". Philosophically, hia argument 
seems somewhat superficial, but his ploa for self- 
understanding and for a moral foundation : argued 
with a sincerity that commands respect even when 
agreement is only partial, and he gains strength es 
he goes on to delineate the basis for human develop- 
ment and to diagnose the obstacles which have to be 
removed or surmounted. On the fulfilment of man 
and the drama of renewal he writes with an assurance 
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that is never more fluent and convincing than when 
he expends his views on the need for balance and 
discipfine—views which are similar to those Dr. 
K. E. Barlow set forth in ‘The Discipline of Peace". 
Here, even more than in his earlier books, Mumford 
reveals how much his thought has in common with 
Smuts’s conception of holam, and his discipleship of 
Geddes is as marked as in & much slighter tract for 
the tames, ‘The Social Foundations of Post-war 
Building", in which he expounded views which are 
set fo more fully here and in’ ‘The Culture of 
Cities”. Mumford is never happier, too, than when 
he touches on the world of science: his book is 
supremely & sermon against extremism and rigid 
institutions in systems. He denounces aa folly both 
the effort to increase produotivity or output without 
regard to the effect on human personality, and & blind 
Ce ee e The first step 

wards freedom, he argues, will be a new respect for 
the symbol, & purification and clarification of language 
itself, an abstention from the unclean slogans which 
are Bo cunningly employed by totalitarian regimes. 
"The death of the advertiamg agency and the 
propagandas bureau will be one of the surest signs of 
the birth of & new Booiety."' 

Mumford pleads for thought, for -the will and the 
means to direct the instruments we have created in 
the interests of life, so that we can contract them 
and bring them to & halt when they threaten that 
life. Discrimination and selection are esential 
elements in his programme, and he places in the 
forefront the cultivation of & sensitivity and a 
tenderness to human needs and personality £o which 
the welfare State, no leas than the totalitarian, 
is markedly indifferent. That is one reason for his 
sternness to those who reduce life to a rigid system : 
planning has its place, but strictly as the servant of 
man, and Mumford raises his voice against the 
barriers that have been erected in these years against 
the free intero of opinions, the free rivalry of 
opposing beliefs, free flow of ideas, as he does 
against subservience to all anodynes that impair our 
power of choice and judgment, whether the cinema, 
the television set, aloohol, tobacco or drug addiction. 
“The majority is probably wrong" might well be his 
reply to some of the slogans of to-day or to thoee 
who think modern man oan do no wrong. 

The development of evaluation and selection, of a 
constant discrimination between good and bad, as an 
inherent need of human life, is one of Mumford’s 
three main criteria for an ethics of human davelop- 
ment. Reverence for human life in all ita mani- 
festations is another: he examines at some length 
Dr. Albert Sahweitzer's principle, which he commends 
without unreservedly accepting its theological can- 
notation. Third is the acknowledgment of the 
» i of all living proceases and the 
conscious formulation of ideals, goals and plans as 
an essential transition of natural teleology mto the 
development of man. 

Mumford’s distrust of rigid systems is a basio 
thesia of the book; more positively this is the 
affirmation of organic life in what he calls the 
principle of balance—a balance and harmony, 
sufficiently dynamic and comprehensive to nourish 
every kind of nature, to create the fullest variety in 
unity and to do justioe to every occasion. It is this 
principle he finds incarnate in Schweitzer, and, 
following the latter’s argument that no present form 
of science or political or religious organization oan 
avert the disintegration of oivilixation, Mumford 
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postalates, aa the first condition of renewal, a with- 
wal from society to gain the self-knowledge and 
concentration which are the prelude to. effective 
action and to a balanced life characterized by health, 
poise and sanity, and renewed faith in the creative 
Processes and in values and purposes that transcend 

achievements and forma. What he advocates 

is not asceticiam as such but rather something 
akin to the wise administrator’s practice of making 
time for creative thinking, free from routine duties, 

In this way, Mumford suggests that the individual 
will regain the vision and mitiative to make him an 
active and effective member on rejoining his group 
Confidence in this prescription is derived by Mumfo 
essentially from k Maxwell’s doctrine of singular 
points. “At these pointa, influences whose physical 
magnitude is too small to be taken account of by a finite 
bemg may produoe results of the greatest importance. 
All great results produced by human endeavour depend 
on taking advantage of these singular states when 
they occur.” Mumford believes in the poesibility of 
the singular point, though he gives no indication ae 
to how these pointe can be fostered. 

In that poeaibility he finds the first reason for the 
faith and sense of purpose that he considers as essential 
for the development of man and the regaining of 
control over events. His second reason is in the 
sense of historic continuity to which his mature 
thought has led him. He starta with human life in 
ita historic manifoldness and p eas: "Before 
every attempt to describe the world and life and time 
there stands an unspoken prologue: human history 
itself. . . . To understand the nature of man, 
accordingly, we must first of all understand thie 
prologue’. Mr. Mumford has now discovered not 
merely that man needs a religious as well as a moral 
view of the universe, but also that there are more 
primordial elements of human experience than matter 
or motion, Man lives in history and through history 
—in a sense he lives for history ; and from this Mr. 
Mumford derives the faith that enables him to face 
the task of i Civilhzation, even if, while 


recognizing the noble elements in the great world 
religions, he cannot entirely accept any of them. For 
him God is still in the making. There are occasional 
lapses in balance or judgment—as, for example, in 
the reference to Neville Chamberlain or the apparent 
bracketing of Schwettzer with Weston—but these dc 
not impair the dignity of & courageous and inspiring 
book, a book which stimulates reflexion and self: 
examination and which, as a subeidiary merit, includes 
& select bibliography forming a reliable guide tc 
representative books for further reading. 


R. Buren 


HORMONES, CHEMOTHERAPY 
AND ANTIBIOTICS 


Medicinal Chemistry 

i , Biochemistry, Therapeutic and Pharma. 
eological Action of Natural and Synthetio Drugs 
By Prof. Alfred Burger. Vol. 2. Pp. xv-4-579—1084. 
(New York and London: Interscience Publishers. 
Inc., 1951.) 10 dollars. 


HIS second and final volume of Prof. Alfrec 
Burger's treatise follows the same as the 
earlier volume, the review of which (Nature, 168 
488; 1951) contains general comments which ar 
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applicable here also. In the main, this volume is 
concerned with synthetic drugs used in the chemo- 
therepy of diseases caused by pethogenio organisms 
and with antibiotics. The author evidently wished 
hia treatise to be fairly comprehensive and has 
included a d iption of vitamins and hormones; 
but he seems to have had difficulty in fitting these 
into his scheme. The vitamins were discussed in the 
first volume, although they have little relationship 
to the other classes of drugs dealt with there, whereas 
the present volume contains a chapter on hormones 
(mainly steroid) which seems a little out of place in 
relation to the othér contents. 

In his preface the author comments on the in- 
creasing activity in several flelds during the year of 
pubhoation, and he found it difficult to incorporate 
all the lateat developments. This is inevitable with 
& rapidly advancing subject, and in the period which 
haa elapsed since publication there have been further 
important developments. This applies especially to 
the adreno-cortical hormones, in connexion with 
which the past two years have witnessed much 
feverish activity culminating in their total synthesis ; 
in improved methods of partial synthesis from more 
abundant plant and animal steroids; and in elucid- 
ation of some of the likely stages in their biosynthesis. 
In the fleld of antibiotics also there have been 
important advances, of which perhaps the most 
interesting is the recent claim to have established 
the structures of aureomycin and terramyom as 
hydronaphthacene derivatives (Woodward e£ al, J. 
Amer. Chem. Soc., 74, 3708, 4976; 1952). The quest 
for new antibiotics seems to attract the big battalions. 
One learns from Prof. Burger’s book that the first 
announcement of the discovery of aureomycin was 
made by forty-three authors, and that one of the 
earliost papers on terramyoin appeared under the 
names of no less than eighty-ftve authors. 

It is unfortunate that the discovery of valuable 
new therapeutic agants tends to be over-publicized, 
with exaggerated claims which lead to inevitable 
disappointment. This has happened many times in 
the history of therapeutics. Cortisone has been shown 
to be less generally efficacious in the treatment of 
rhoumatoid arthritis than was originally thought ; 
this and its undesirable side-effecta have now led to 
the situation that the supply seams to have out- 
stripped the demand. Recently the Americans have 
been considering imposing a ban on the use of chlor- 
ampheniool (chloromycstin), for although it has been 
used successfully in the treatment of rickettsial 
diseases, there have been indications that it may 
produce a dangerous condition of aplastic anemia. 
In spite of such disappointments, there is prob- 
ably every justifloation for Prof. Burger's state- 
ment (p. 658) that “the last fifty years of chamo- 
therapeutic research have helped medicine more than 
the efforts of all scientists in the preceding 5000 
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In addition to the chapters on hormones and anti- 
biotios, the present volume oontains chapters on 
eeeential amino-acids and fatty acids, dyestuffs used 
in chemotherapy, sulphonamide drugs, antimalarials, 
antitubercular and antileprotio ta (in both of 
which flelds there have been su t develop- 
mente), trypanccidal, emosbicidal and antifilarial 
drugs, organometallic compounds of arsenic, antimony, 
and biamuth, and antiseptios. There are available 
more extensive works on most of these subjects, but 
it ie useful to have an excellent account of them all 
in one volume. An attempt has been made to present 
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the views which have been advanced as to the modo 
of action of the drugs, and there is, for example, & 
chapter devoted to & discussion of theofies of 
metabolite antagonism. 

In ita production this volume reaches the excellent 
standard set by Vol. 1, and there is a good index 
covering both volumes. There are a few misprints, 
such as ‘‘typtophan” (p. 581), and “‘persued”’ (p. 699). 
It ia questionable whether 'stereoisomerize" should 
be used as a verb (p. 627), but ‘‘grignardize” (p. 622) 
is an abomination. Exoeption could be taken to 
other points of detail; but as a whole the book 
ia very readable and contains a wealth of useful 
information. J. W. Cook 


PLANT VIRUSES, OLD AND NEW 


Plant Viruses and Virus Diseases - 

By F. C. Bawden. (Plant Science Books, Vol. 23.) 
Third, entirely revised edition. Pp. xvi 336. 
(Waltham, Masa.: Chronica Botanica Co.; London: 
Wm. Dawson and Sons, Ltd., 1950.) 6 dollars. 


"TES modern study of plant viruses involvea tho 
use of varied techniques and remiflos through 
much of the whole fleld of natural science. It is 
therefore a formidable task for any one investigator 
to collect together all the relevant information from 
guch a wide fleld and present it in an intelligible and 
readable form. That Mr. F. C. Bawden has succeeded 
go well in his task speaks well for his grasp of the 
subject. During the past decade, with the dovelop- 
ment of new techniques and methods of approach to 
the problem, our knowledge of the plant viruses has 
expanded so rapidly that any books on the subjoot 
become quickly out of date. The &uthor has realized 
this and in consequence has virtually rewritten the 
third edition of his book, adding a new chapter on 
quantitative methods of virus assay. There are now 
seventeen chapters, and they deal with external and 
internal symptoms of infected planta, methods of 
transmission, relations between viruses and vectors, 
mutation and interference between strains, sero- 
logical relations, quantitative methods of ases 

for viruses, their purifloation and chemical an 
physical properties, crystallinity, estimatmn of 
particle size, types of inactivation, taxonomy of 
viruses, physiology of host plants, contro] measures 
and speculations on the origins of viruses. 

This list of contents shows how completely the 
subject is covered, though perhaps, by the time the 
next edition is called for, knowledge will have pro- 
gressed far enough for & chapter on the multiplication 
of viruses to be added. One of the most interesting 
chapters is the last, in which the author discusses 
the origin of viruses. Like most plant-virus workors, 
he ia struck with the appearance of new virus diseases 
which "are being described with an almost frightening 
frequenoy". On p. 321 he says: “it ia probably to 
tolerant organisms we should look for the origin of 
our current pathogens”. This brings up the question 
of the origm of these ‘new’ viruses, which is funda- 
mental to the whole problem. It may not be too 
revolutionary, in view of the modern trend of virus 
work, to suggest that one explanation may be the 
transfer, usually but probably not always by insect 
agenoy, of cellular constituents from one organiam in 
which they are not pathogenio to another one in 
which they are. We do not know how many instanoes 
of such ''oellular constituente" exist, whether we 
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regard them as ‘latent viruses’ or merely as normal 
cell components of that particular host. The inference 
is thaf they are very numerous. The newly described 
latent virus of sugar-beet is & case in point. Transfer 
of this to the cowpea produces in outdoor planta a 
virulent disease. Other instances are the paracrinkle 
virus of King Edward potatoes and the latent virus 
of dodder. ` 

Methods of detecting the presence of such latent 
or potential viruses are at present very orude and 
consist mainly of hit-or-mime trials with indicator 
planta. It is possible that the electron microscope 
will aid in this search, although the difficulties in 
interpreting the many virus-like particles seen in 
cells of apparently healthy plants are very great. 

Mr. Bawden is to be tulated on his boo 
which is clearly printed ‘aad loser with many 
excellent photographs. K. M. Surra 


FUNGI FOR EVERYONE 


The Molds and Man 
An Introduction to tho Fungi. By Prof. Olyde M. 
Christensen. Pp. viii-+ 244. (Minneapolis: University 
of Minnesota ; London: Oxford University 
Prees, 1951.) 21s. net. 

HIS book is written for “beginning students in 

mycology, whether amateur or professional". It 
would certainly be most useful for such people, but 
Rd de of the few books whioh present 
Bcientiflo facts without strain to the non-eoientiflo 
reader. The language is clear and the text most 
interesting of itaelf; many narrative novels have leas 
power to hold the attention. 

There are chapters on what fungi do and how they 
grow, on their reproduction and dissemination, and 
an appendix on their classification. Discussion of 
fungus partnerships with other plante includes lichens 
and mycorrhizas of orchids and forest trees. Partner- 
ships with animals bring descriptions of scale insects 
and their fungus houses, ants and fungi, ambrosia 
beetles, the ni oyole, and the fascinating 
behaviour of P: us on horse dung. Plant diseases 
are treated with the importance they deserve, for Dr. 
C. M. Ohristensen himself lived mainly on oorn-meal 
mush in the winter of 1916-17, when stem rust of 
wheat “emptied the breadbaaket of North Dakota”. 

ee ee DR er 

ich cause heart rot in trees are the two subjects 
chosen. to illustrate the whole. Fungi also destroy 
stored food-producte—grein, butter, meat and eggs— 
and they rot wood, paint, fabrios and other materials. 
The section on parasites of micro-organisms and 
insects includes an account of ‘snaring’ mechaniams 
on some fungi which trap and feed on nematodes. It 
also describes several entomogenous species, and 
considers the possibilities of biological control of 
insect pests. F parasites of land animals 
and man expand total of our awareness of i 
as enemies. On the oredit side, fungi add to our f 
either directly, as in the cultivation of mushrooms, 
or indirectly, to flavour, as in Roquefort or Camem- 
bert cheese. Enzymés and acids. are now produced 
by mycological methods, while the fascinating 
development of penicillm and streptomycin is 
discussed in the text. 

Dr. Christensen is an artist with words, and his 
book should bring mycology much more within the 
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orbit of an increasing body of non-specialist but 
i inating readers. Why, however, does he 
ration his book so y of illustration ? The few 
ictorial representations which do occur suggest that 
may have & wit of delineation in addition to an 
ease of language. J. GRAINGER 


TOWARDS THE ABSOLUTE ZERO 


Low Temperature Physics f 

Four Lectures. By F. E. Simon, N. Kurti, J. F. 
Allm, K. Mendelasohn. Pp. vi+132. (London: 
Pergamon Press, Ltd., 1952.) 21s. 


HE four lectures in this volume were delivered 
at the Royal Institution, London, in Fe 
and March 1950, but the opportunity has been taken 
during the interval to revise the text and to bring 
the subject-matter up to date. The referenoes include 
pepe published as late as the first quarter of 1952. 
of the lectures are by ing members of the 
low-temperature school at the Clarendon Laboratory, 
Oxford, and the fourth by Prof. J. F. Allen, of the 
University of 8t. Andrews. 

Prof. F. E. Simon in his introductory lecture 
describes low-temperature physica as one of the most 
flourishing parte of modern science and gives a 
masterly survey of the characteristic features, 
with cular reference to the guiding principle of 
the third law of thermodynamics and the fact that 
quantum laws cause all systema to approach a state 
of perfect order. Dr. N. Kurti discusses the tem- 
perature-range below 1° K., a region which has been 
explored for about ten years only and for the attain- 
ment of which, being below the lowest temperature 
obtainable with liquid helium, methods other than that 
of the standard method of gas liquefaction have been, 
devised. The magnetic ooolmg method is fully dealt 
with, and nuclear paramagnetiam, which is a very 
recent development, is shown to be a fruitful fleld 
of investigation for the application of extremely low 
M sacar 

peculiar and most interesting properties of 
liquid helium, many of which are still not 
are described by Prof. Allen, and finally Dr. K. 


great detail since, a wealth of information bas 
been collected ; but there are grave difficulties in the 
way of a satisfactory explanation of the phenomenon. 


Dr. Mendelasohn suggests that what is missing is a 
new concept in physics, a new form in which the 
particles of matter can associate. He emphasizes the 


curious analogy between superfluidity in liquid 
helium and superconductivity, in both of which, at 
a certain temperature, the degree df order in the 
system suddenly increases; and he advances the 
idea of a fourth state of aggregation of matter, an 
ordering or condensation with respect to the 
momenta, in addition to the three states of aggre- 
gation of positional order. 

The volume should prove moet useful to honours 
studenta, to those intending to i in low- 
temperature physics and to more advanced physlcista 
who wish to obtain & clear, authoritative picture of 
the present position of knowledge of low-temperature 
phenomena. S. WEINTROUB 
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Introduction to the Transfer of Heat and Mass 
By E. R. G. Eckert ; with an A ix on Property 
Values, by Robert M. Dreke, Pp. xii 284. 
(London : McGraw-Hill Publishing Cos Ltd., 1950.) 
348. 


HE American edition of Dr. E. R. G. Eckert’s 

excellent German text, enriched as it is by new 
sections and some fine interference photographs, is 
most weloome. The literature of the subject is Bo 
vast that there is need for & work such as this, which 
presente basio theory and established data but is 
chiefly concerned with depth of understanding. 

Tho largest part of the book deals with heat 
transfer by convection. The starting-point is the flat 
plate in longitudinal flow, so that the student is 
immediately introduced to velocity and thermal 
boundary layera and acquainted with the factors 
which govern them. Extensive use is made of the 
approximate methods associated with the names of 
von Kármán, Pohlhausen and Kroujiline, which are 
simple and sufficiently accurate and which have the 
great advantage for the student of umng physical, 
Tather than exclusively mathematical, reasoning. 
Flow in ducts is treated later, as a case where the 
stream is all boundary layer. There is a good account 
of recent work on the analogy between heat transfer 
and friction. 

Mass transfer is given leas attention than heat 
transfer. The only case considered in detail is the 
transfer of water vapour between an air stream and 
a flat plate. A few pages devoted to generalizing the 
resulta so obtained would be a worth-while addition, 
contributing to the student's confidence in tackling 
other cases. 

The treatment of radiation and radiative heat- 
exchange is concise and beneflte from the fact that 
the authors own research has made important 
contributions to our knowledge of this aspect of 
heat transfer. D. B. SPALLING 
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Tables of the Error Function and of Its First Twenty 

Derivatives 
By the Staff of the Computation Laboratory. (Annals 
of the Computation Laboratory of Harvard Univer- 
sity, Vol. 23.) Pp. xxviii+ 276. (Cambridge, Mass. : 
Harvard University Press; London: Oxford 
University Press, 1952.) 8 dollars. 

N various forms, at various intervals, and with var- 

ious degrees of accuracy, integrals of the ‘normal’ 
(Gaussian) distribution function have been tabulated, 
mainly on account of its fundamental importance in 
statistical calculations. Nothing like the same 
attention has been given to the derivatives, although 
the demand for them has been increasing. They also 
enter into statistical calculations (for example, the 
Gram—Charlier series). They provide solutions of the 
equation of heat conduction or diffusion, are closely 
associated with the Hermite polynomials, and possess 
valuable orthogonal properties. After requests from 
various quarters these tables were prepared in the 
Harvard Computational Laboratory, under contract 
with the United States Air Foroe. It is claimed that, 
at any point, they give more derivatives or more 
decimals, or use @ amaller interval, than other 

published tables. 

Table 1 gives q,(x) = 4/(1/2x) exp(—$ z*), ita 
integral (for completeness) and its first four deriv- 
atives. Table 2 gives derivatives from the fifth to 
the tenth. In these tables six decimals are given, at 
intervals of 0-004 in z, and tabulation proceeds until 
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the values cease to be significant in the sixth decimal. 
Tables 8 and 4 give the succeeding derivatives, up 
to the twentieth. Here the larger values whiéh occur 
for the smaller values of w are given to seven sig- 
nifloant figures, but later values stop, as before, at 
the sixth decimal; the interval in these tables is 
0-002. No reason is given for the rather unusual 
choice of intervals, and no special provision is made 
for interpolation, ginoe the Taylor series is appropriate 
and not inoonvenient. 

An introduction gives an account of the main 
properties of the functions tabulated, an outline of 
the method of calculation, and an account of problems 
in which theese functions have found application. 
Seven-decimal values of their zeros are given. 

W. G. Broxiyy 


Copolymerization 

By Turner Alfrey, Jr., John J. Bohrer and H. Mark. 
Polymers, Vol. 8.) . x+269. (New York 

and London: Interscience blishers, Inc., 1952.) 

6.80 dollars. 


OPOLYMERIZATION is the phenomenon of 

the synthesis of & macromolecule from two 
monomeric components, each of which is capable 
of polymerizing. Not all monomers exhibit this 
phenomenon, and in addition it is occasionally 
possible for copolymers to be formed when one of 
the components does not itself polymerize. Very 
occasionally it may happen that two molecules will 
form & copolymer and neither will polymerize 
separately. Copolymers are of great interest indus- 
trially—nearly all synthetic rubbers are copolymers 
because the necessary properties cannot be obtained 
with a homogeneous polymer made from one com- 
ponent only. But this volume is concerned almost 
wholly with the purely academic problems which 
arise in such processes. Most of the work on ly- 
merization has been induced by the addition OE fe 
radicals in the monomers, and the ionic mechanism 
of copolymerization has only been studied to a very 
limited extent. 

The book presupposes some knowledge of polymer- 
ization , since this is dealt with in detail 
in other volumes in the series. The authors are so 
well known for their contribution to high-polymer 

i that thia whole book is & thoroughly 
critical and authoritative discuasion of the roaction 
mechaniam of copolymerization, the structures and 
reactivity of copolymers. The immense number of 
systems studied has added a very important chapter 
to our knowledge of relative reactivity radicals and 
thrown a new light on radical reactions. In spite 
of the specialist nature of the subject, the book 
will be of great interest to anyone interested in 
the mechaniam of organio reactions. It is well 
produced, illustrated, printed and bound. 

H. W. MgrviLLE 


eomer a the Imagination 
By D and 8. Cohn-Voesen. Translated by 
P. Nemenyi. Pp. ix+357. (New York: Chelsea 
Publishing Oo., 1952.) 5 dollars. 


HE original German edition of this book, 

"Anschauliche Geometrie”, was reviewed in 
these columns in 1933 (see Nature, 132, 369; 1933). 
This English translation, by P. Nemenyi, retaina the 
fascination and enthusiaam of the original work, 
and should e stimulus and inspiration to every 
student and teacher of geametry. 
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CONDUCTIVITY OF THE IONOSPHERE* 
2 By Dr. W. G. BAKER 
Amalgamated Wireless (Australasia), Ltd., 
AND ^ 


Dr. D. F. MARTYN, F.R.S. 
Radio Research Board, Commonwealth Sclentific end Industrial Research Organization, Canberra 


ORE than seventy years ago, Balfour Stewart, 

and later Schuster’, realized that the small 
regular daily oscillations of the compass needle were 
probably produced by eleotrio currente in the upper 
atmosphere. The latter put forward a detailed 
quantitative theory, the ‘dynamo theory’, which 
attributed these currents to the regular daily (hori- 
rontal) tidal movement of conducting air acrose the 
magnetic fleld of the earth. Chapman’ showed that 
the ated conducting region should have & 
(heaght-ntegrated) conductivity fodh of 2:5 x 10-* 
6.m.u.-cm. at the epoch of sunspot maximum, if the 
tidal speed in the conducting region was the same as 
that found at ground-levels. 

When the ionosphere was experimen’ dis- 
covered, about 1925, by Appleton, and by Breit and 
Tuve, 16 was reasonable to expect that the dynamo 
theory of magnetic variations would soon be con- 
firmed. Unfortunately, as expermmental knowledge 
of this region accumulated, it seemed clear that all 
the various ionized layers D, E, F, taken singly or 
together, had insufficient conductivity to give the 
necessary current intensities, if these were calculated 
according to Schuster’s theory, which assumed that 
the velocities of the tidal winds in the ianosphere 
were the same as those measured at the ground. The 
calculated low conductivity of the ionosphere was 
due mainly to the earth’s magnotio fleld, which 
impedes the horizontal flow of charged particles at 
the low pressures existing in the upper atmosphere, 
as first pointed out by Pedersen‘. 

This deadlock in the application of the dynamo 
theory to the magnetic variations remained until 
1936, when Taylor’ and Pekeris’ showed that the 
atmosphere could oscillate tidally in such & way that 
the wind velocities in the upper atmosphere were 
much larger than those at the ground. Previous 
investigators of atmospheric oscillations had assumed 
two special temperature gradienta: (a) isothermal, 
with isothermal expansions (Laplace), and (b) fully 
adiabatic, with adiabatic expansions (Lamb). In 
these two special cases, chosen by Laplace and Lamb 
for mathematical convenience, the amplitude of the 
oscillations is independent of height; it is now olear, 
however, from Taylor’s work, that these two cases 
are unique, for in the general case the amplitude 
tends to increase markedly with height. ‘The funde- 
mental physical principle mvolved in the general case 
appears to be that the horizontal energy flow tends 
to be uniform at all heighte; tbis js proportional to 
pu*, where p is the ar density, and u the speed of 
tidal motion. Thus u varies as p-!!, and may be 
expected to be some 1,000 times greater in the 
ionosphere than at the ground, if damping be 
negligible. In parallel with this theoretical develop- 
ment, the discovery of the large (1-km.) lunar osoil- 
lation of the H-region of the ionosphere by Appleton 
and Weekea’ in 1939 appeared to provide an experi- 
mental vindication of the dynamo theory, since it 


B of ted at the recent meetings of the 
ENEE Ri Redo Union and of tho Mired ‚Commission 
on the Ionosphere, at Sydney and Canberra, Ausiralia. 


could be interpreted as showing that the lunar 
oscillation at 120 km. was same 6,000 times that at 
the ground. However, Martyn! showed that this 
oscillation of the H-region was likely to be due, not 
to simple tidal rise and fall of the isobaric surfaces, 
but to the electrodynamics forces associated with the 
magnetio variations; this demanded much leas 
amplification of tidal velocities—perhaps only 200. 
This view has been confirmed by Weekes’, who finds 
no evidence of lunar tidal winds in the H-region of 
velocities greater than about 200 times those at the 
tun It should be pointed out also that ampli- 

cations of 6,000 would lead, for the solar tide, to 
winds in the ionosphere of speeds approaching, or 
greater than, that of sound—an unlikely contingency, 
and ane not envisaged in the theoretical work of 
Taylor and Pekeris. 

Cowling!’ has made & careful study of ionospheric 
conductivity ; his findings may be summarized by 
the statement that a tidal amplification of several 
thousands is required if the dynamo theory be valid, 
unless there are large numbers of negative ions in the 
E- and F,-regions. More recently, Bates and Massey! 
have put forward strong arguments against the 
existence of negative ions in appreciable numbers in 
these regions. They conclude that the theoretical 
calculated conductivity of the ionosphere is less than 
4 X 10-*e.m.u.-am., so demanding a tidal amplification 
of about 6,000. 

In recent years, Martyn!" has studied the observed 
amplitudes and phases of the lunar semi-diurnal 
oscillations m the heights and densities of the various 
ionospheric regions. He concluded that the phases 
were inconsistent with the view that the lunar mag- 
netic variations were due to currents flowing in erther 
the H-, F,- or F,-regions, if these currents flowed in 
the direction of the local electric flelds. If thia oon- 
clusion be accepted, then 1t must follow either that 
these currents flow in other regions, defloient in 
electron density but rich in negative ions, or that the 
currents flow in & direction markedly different from 
the electric fields. Bates and Massey (loc. cit), after 
exhaustive investigation, have shown that it 1s 
extremely improbable that jons can exist at other 
levels, in numbers sufficient to give the necessary 
conductivity, so that tbe first-mentioned alternative 
is unlikely to be permissible. 

n suggested in 1948 that the conductivity 
of the ionosphere may be enhanced if transverse 
(Hall) currents are prevented from flowing by 
polarization, along lines investigated first by Cowling 
in connexion with the solar atmosphere. However, 
Cowling and Borger’ considered that this suggestion 
would not account for the discrepancy, save perhaps 
in & narrow region near the magnetic equator. 

It now seams clear that in spite of the early 
promise of Pekeris’s theoretical calculations of high- 
level tidal amplitudes, and of Appleton and Weekes’s 
measurements of H-region tunar oscillations, ẹ major 
difficulty still exists, in that all the combined regions 
of the ionosphere have &pperently insufficient con- 
ductivity (by the factor of 10 at least) to account for 
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the observed geomagnetic daily variations according 
to the dynamo theory. 

No satisfactory alternative to this theory exists, 
and it cannot be lightly abandoned, since it gives an 
excellent qualitative account of the magnetic varia- 
tions. Moreover, an entirely different approach, by 
Ashour and Price”, who have studied the mduction 
of currents in the ionosphere, gives convincing support 
to the view that the average conductivity of the 
woui be adequate 1 5 and 10 x 107* e.m.u.-em., which 

be adequate for the purposes of the dynamo 
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greener we have examined afresh the funda- 
mental principles involved in the production of 
electric currents in the ionosphere by tidal winds. 

It is clear that the relevant conduotivity cannot 
be o,, which is that appropriate for currents flowing 

el to the electric and magnetic flelds, since 
orizontal currents must flow across the magnetic 
field in all but very limited portions of the globe. 
Another (lower) conductivity, o, which is that 
appropriate for currents flowing parallel to the electric 
fleld, but transverse to the magnetio fleld, has been 
found inadequate quantitatively, as described above. 

There exista another conductivity, Ss the Hall 
conductivity, which is relevant when the electrio 
fleld, the current, and the magnetic fleld are all 
mutually at right angles, and when there is no 
hindrance (as by polarization) to the free flow of the 
direct (c,) current. 

There is also still another effective conductivity, 
S, that for currents flowing parallel to the electric 
field but transverse to the magnetic field, in cireum- 
stances where the Hall current is prevented from 
flowing by polarization. 


Write 
wei = Helms, 

where H is the intensity of the geomagnetic fleld 
(gauss); mei are the mases of an electron and 
ion respectively ; e is the electronic charge (taken 
as à positive number); v,i are the oollisional 
frequencies of an electron and ion with the air mole- 
cules, tan (4,8) = wet/vec; and N is the number of 
electrons (or ions) per am.*. Then the formule for 
these conductivities may be expressed in the follow- 
ing simple forms: 


o, = DT. (tan a + tan B) = A (ten a + tan B) 


o, = Ê (ain 2a + sin 98) — A sin (« + B) oos (a — B) 


c; = A (amt a — gin" B) = A ain (a + B) ain (a — B) 
d, = A sin (x + B) seo (x — B) = o, + o/oy 


(in the case of c, it 13 necessary to specify the sense 
of the current by indicating that c, is positive when 
H is directed along the positive z-axis and the electric 
fleld along the y-axis of right-handed axes). 

Graphs of o,,,, (for N = 1) are shown in Fig. 1 at 
various ionospherio levels. In computing these, the 
atmospheric properties assumed were those adopted 
by Bates and Massey (loo. cit.) ; they incorporate the 
latest data derived from rocket measurements. In 
accordance with recent measurements by Shaw’, v, 
was taken to be 2:5 x 10° collisions per sec. at a 
height of 100 km. and tan g P was taken as 1,650, 
in accordance with 's!* moasurementa. 

It is seen that c, has two maxima, that at 140 km. 
due mainly to ions, at 75 km. to electrons. ‘These 
maxima are relatively small, and they occur at 
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heights where ionization is relatively sparse. oc, has 
one broad maximum, at 105 + 35 km., so inoluding 
all the ionization of the H-region; c, has a pro- 
nounced sharp maximum at 100 +10 km. When 
&ooount is taken of the known and probable electron 
densities at the relevant heights (Fig. 1, curve N) it 
is found that: 


Joa, dh = 4-5 x 10° e.m.u.-am., 
Jo, dh = 1:45 x 10° e.m.u.-em., 


Jo, dh = 1:2 x 107! e-m.u.-om. 


Over the terrestrial sphere in general, the magnetic 
fleld is inclined to the horizontal, and to the ‘dynamo’- 
generated electric fields. If we consider the ionosphere 
as & relatively thin sheet of conductive sir enclosing 
the earth, and assume that vertical currents in the 
sheet are prohibited by polarization, then the im- 
portant conductivities become Oes Gay BD yy, 
the v- and y-axes running south and eastward 
respectively. Here ogy, oyy, are the effective direct 
conductivities, and oy, the effective Hall con- 
ductivities, for horizontal T Aertrio flelds in the south 
and east directions respectively. If y be the magnetic 
dip angle, then : 


Og, ™ 0, 0,/B, 
(og 0, Bin? 4 + o, c, 008? 


{+ o, as x + 0) 
/B, 

— G3, 88 x — 0} 
(^ 0, a8 x — 0} 


Oyy = 


Ory = — Ops = 0, O, Bin x/B, 
with B = o, sinty + ce, uM 


The variations of og» me the 100-km. 
level, are shown in Fig. 2 i ia etic) 
from 0° to 90°. PEA E M e or the 
latitude Q, since rapid t&ke pl&ce near the 
equator. It will be noticed that at this height the 
horizontal Hall conductivity is some twenty times 
than the other horizontal conductivities over 
most of the earth. Within one or two hundred kilo- 
metres of the equator (magnetic), the Hall con- 
ductivity rapidly decreases, but the direct east—west 
and north-south conductivities rise to steep maxima. 
Tt is readily found that & two-dimensional medium 
having direct conductivity o,, and transverse con- 
ductivity d, has an effective oonduotivity a, + a,!/a,. 
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Fig. 2 

In the case of the ionosphere, assuming for simplicity 
that og, = ap the effective conductivity becomes 
yy + Oey") However, although thin with respect 
Wi the Wd the: ioaoephere cannot be: taken aa 
infinitely thin, since og, and og are variable within 
it. In order to saseas its average conductivity, we 
assume that there is no height gradient of horizontal 
electric field; this assumption is justified by the 
high (o,) conductivity hri pae (nearly vertical) 
lines of magnetio force, ich must be nearly equi- 
potential lines. On this aasumption the height- 
integrated effective conductivity becomes 


fadh = fo d {1+ (DJ. (1) 


At the magnetio equator, og > 0 and oyy > Sa, 80 
that: 


10* ou 


ee 


(This expresaion is strictly accurate for the east-west 
conductivity at the in this region the 
rth-south i 


no conductivity 

pe value, namely, fodh as shown above.) 
equations (1) and (2), the expressi i 

bracketa have approximate numerical values of 12 


and 29 respectively, with an un i factor of 
about 2/1, depending on the unknown ectron djs- 
tribution between the E- and F,- ions. Thus the 
effective conductivity of the ian , over most 


of the earth, is some twelve times greater than that 

deduced by ignormg the Hall current, and near the 
etio is enhanced. still further by an 
tional factor of 2-4. 

Over most of the earth the currente are nearly 
perpendicular to the electric fleld, but are parallel to 
it near the magnetic equator. should there- 
fore occur a rapid change in the phase of the daily 
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electric fleld variations near this equator, & point 
which should have significance for the solar and eae 
ionospheric variations.) 

Equation (1) appears to account quantitatively for 
the high ionospheric conductivity necessary for the 
‘dynamo’ theory, and would appear to justify the 
conclusion, after some yeh ae ered years, that 
Balfour Stewart’s ‘dynamo of the magnetio 
variations was well founded. Moreover, equation (2), 
which provides an additional enhancement of con- 
ductivity near the magnetic equator, is found to give 


‘@ quantitative explanation of the anomalously large 


magnetic variations (the ‘electro-jet’) known to occur 
in these regions. (The latter conclusion has been 
tested by solving the dynamo equations for the 
spherical ionosphere, assuming the conductivity of 
equation (1) over most of the earth, and the narrow 
strip of higher conductivity at the equator.) 

It appears that Martyn’s earlier suggestion regard- 
ing the conductivity of the ionosphere is fully valid 
at the magnetic equator, and substantially valid over 
the rest of the earth; the earth’s magnetic fleld 
reduces the ivity by & factor much smaller 
than that deduced by Pedersen. 

Over most of the earth, the current system should 
lie mainly between the 110- and 150-km. levels, the 
precise height distribution depending on the (relat- 
ively unknown) distribution of ionization and tidal 
velocities at these levels. However, near the magnetic 
equator the current system should be much more 
localized, Fig. 1 showing that ib ought to flow in & 
shallow layer centred at 100 km. It is interesting to 
note that a rocket-borne magnétometer has recently 
been projected into the ionosphere near the magnetic 
equator the U.S. Navy", and it is reported that 
the rocket passed completely through & current layer 
sufficiently intense to produce the observed diurnal 
magnetic variations at the ground; this layer was 
contained between the 98- and l05-km. levels. 

We have discussed here the significance of our 
conclusions for the magnetic variations; if well 
founded, these conclusions are likely to have important 
application algo to the theory of the regular solar 
and lunar ionospheric variations, and to the iono- 
spheric variations associated with magnetic dis- 
turbance. These topics will be discussed elsewhere, 
in association with the detailed presentation of the 
above resulta. 

This work is published by permission of Amal- 
gamated Wireless (Australasia), Ltd., and of the 
Radio Research Board of the Commonwealth 
Scientifle and Industrial Research Organization. 
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DYNAMO CURRENTS AND 
CONDUCTIVITIES IN THE EARTH'S 
UPPER ATMOSPHERE 


By Dr. S. F. SINGER 
Office of Naval Research, U.S. Embassy, London* 


E. MAPLE 


Naval Ordnance Laboratory, White Oak, Md. 
AND 


. W. A. BOWEN, Jun. 
Naval Civil Engineering Research Lab., Port Hueneme, Call. 


XPERIMENTAL evidence has been obtained 

recently concerning magnetic discontinuities in the 
E-layer of the ionosphere near the magnetic equator’. 
This communication deals with the conclusions which 
can be drawn from these resulta about electric 
currents and 0.0.-condustivities in the D- and 
H-layers of the ionosphere and their relation to AH, 
the diurnal variation of the magnetic fleld on the 
earth’s surface. 

Rocket measurements. With magneto- 

meters mounted in ‘Aerobee’ high-altitude 20 
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launching. The deviation of the fleld from the inverse 
cube law (see graph) up to about 90 km. can be 
reproduced by means of a suitably assumed surface 
anomaly. An interpretation in terms of & current— 
although this has an a priori possibility—does not 
appear justified. 

Between 93 km. and 105 km. we observe & very 
rapid decrease in the magnetic fleld amounting to 
4-0 + 0-5 milligauss. The agreement of upward and 
downward points is within 0 5 milligauss or better. 
We interpret this decrease as uced by a current 
flowing from west to east in & t of large horizontal 
extension which commences at 03 km. and extends 
to an altitude of at least 105 km. in & rather uniform 
manner. (The accuracy of the measurements is not 
sufficient to obtain the detailed current distribution 
within this altitude interval) We have no direct 
experimental knowledge of the strength or direction 
of the current above 105 km., the peak altitude 
reached by the rocket (but of. 4 below). 

Experimental deductions. These experimental - 
results allow us to draw some conclusions about 
certain electrical properties of the earth’s upper 
atmosphere. 








sounding rockets, we have made three eia m 
separate measurements of the variation FER D A ADAT IDENA RA 


of the earth’s magnetic field with altitude 
from sea-level up to 105 km.^. Án 15 
electronic magnetometer of the saturable = l 
‘Permalloy’-core type was used in each i 
of the three rocket flights; in order to uy 
make its reading independent of tho ij 
orientation of the rocket, it was designed 
to measure the scalar value of the total K 
field rather than any one component. 3 
The small magnetio influenose of the & 
rocket were carefully neutralized; the 
magnotometer sensitivity was determined 
odically by means of in-flight oali- 
tions ; and the output of the instru- 
ment was telametered by radio to ground o” 
reoeiving stations. A detailed desorption Ó 
of the apparatus is grven in references 1 
and 3. 

The initial attempt’, conducted in April 19048 at 
the White Sands Proving Ground, New Mexico 
(geomagnetic latitude 41° N.), was designed mainly 
to test the instrumentation and the feasibility of the 
scheme. The decrease of the earth’s fleld was found 
to be m excellent accord with the fall-off calculated 
from spherical harmonic analyms of the sea-level 
field‘. No evidence either for or against a magnetic 
discontinuity could be established because of the 
amallneas of the effect at this latitude. 

Two further measurements were then carried out 
near the magnetic equator! (about 1,000 miles west 
of Huancayo, Peru) in rockets launched from the 
U.S. Navy seaplane-tender U.8.8. Norton Sound. The 
first rocket was fired on March 17, 1949, in the late 
afternoon, at which time AH is very small. Except 
for the effect of a small surface anomaly, the observed 
decrease of the magnetic fleld with altitude was in 
good accord with the Inverse cube law ; no detectable 
magnetio discontinuity was encountered. 

The second rocket was fired near noon on March 
22, 1949, close to the time of the maximum of AH, 
about 100 km. from the location of the first rocket 

On Jouve from the ATEM Physics Laboratory, Johns Hopkins 





+ = 














KILOMETERS 
‘60 80 20 





ALTITUDE ABOVE SEA LEVEL (THOUSANDS OF FEET ) 


(1) They establish by direct experiment the exist- 
ence of & current system which is presumably 
responsible for the exceptionally large diurnal 
variation of the earth’s field observed at Huancayo. 

(2) The location of the current is found to be in 
the lower portion of the Z-layer of the ionosphere ; 
this fact lends further strong support to the dynamo 
theory originally proposed by Balfour Stewart® in 
1888 to account for the production of the current 
system which was inferred by him from the diurnal 
variation of the earth’s magnetic fleld. 

(3) The resulte do not bear out the existenoe of 
any appreciable current in the D-layer such as had 
been proposed by *. (A similar conclusion has 
been reached by Bates and Massey’ in quite a different 
way, namely, by showing in detail that the maximum 
negative-ion concentration, and hence conductivity, 
in the D-layer would be too low.) Further moasure- 
ments will be required to establish with certainty the 
distribution with altitude of the currents responsible 
for the taonally large lunar effect on the quiet- 
day solar (54) diurnal variation at Huanogyo. 

(4) It appears that the current must drop to zero 
rapidly just above 105 km. (unless we assume & 
counter-current to flow at a higher altitude). We 
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reach this conclusion by comparing the amount of 
discontinuity—4 milligauss—with the sea-level varia- 
tion of @ milligauas observed at Huancayo. It is 
reasonable to suggest, therefore, that the electrical 
conductivity falls to *ero rapidly above 105 km. 

(5) The most striking feature of these results is 
the fact that the total current is confined to such a 
narrow range of altitude. We cannot account for 
this high value of current density (2:5 x 10-14 
e.m.u./am.*) if we assume in the conventional manner 
that the presence of a transverse magnetic fleld 
radically decreases the conductivity. At the magnetic 
equator the usual method of cal the (west— 
east) D.O.-oonduotivity (parallel to the e.m.f. and 
transverse to the horizontal earth's magnetio field) 
leads to a value of 5 x 10-!* e.m.u. at the level of 
maximum electron density*. From the observed 
current, on the other hand, we can calculate an 
average conductivity of 10-4 e.m.u., using commonly 
accepted figures for high-altitude winds and the 
resulting e.m.f.'g. 

(6) Thus the experimental value corresponds 
closely to 6 x 10-4 e.m.u., the value of conductivity 
calculated for the level of maximum electron densit 
(1:5 x lot per iio) In thé wheatice of & magnstia DAIN. 

Hal effet. This di cy of almost a factor 
1,000 between the observed and conventionally 
caloulated conductivities can therefore be removed 
by ignoring the magnetic fleld. 

It is well known’ that this procedure is justifled 
under suitable boundary conditions. In crossed 
electric and magnetio fields both ions and electrons 
will drift in the same direction (perpendicular to both 
flelds), the electrons at & much higher speed. The 
resultant Hall current may set up a polarization 
sufficiently large to stop further current flow; once 
this tranaient Hall current ends and the polarization 
is established, any influence of the magnetic fleld on 
the conductivity parallel to the applied electric~fleld 
is removed. n has suggested that this effect 
should be considered in calculating the conductivity 
of the ionospheric layers (although in the case of the 
D-layer at 75 km. the increase brought about by 
neglecting the magnetic field wil be quite small). 
Cowlmg and Borger! have pointed out that, due to 
leakage, the polarization fleld may not build up 
sufficiently to keep a substantial steady-state Hall 
ourrent from ing and so result in only partial 
cancellation of the effect of the magnetic field. 
However, at tho equator conditions may be favour- 
able for almost complete cancellation, smoe the Hall 
current there flows dicularly to a horizontal 
magnetic fleld; hence & vertical polarization could 
be set up along & narrow equatorial strip where ib 
would leak away only very slowly. 

Conclusions. The results of the equatorial rocket 
measurements thus puppet the existence near an 
altitude of 100 km. of a layer of greatly increased 
conductivity, probably produced by Hall polarization. 
This finding is in accord with Hirono’s" prediction of 
a narrow, highly conducting region at the equator ; 
it may thus account for a substantial part of the 
so-called anomalous S, variation at Huancayo. 

Recent detailed measurements by Gieseoke!* of the 
latitude-dependence of the range of the diurnal 
variation have established the existence of a 
curve with maximum near Huancayo which is much 
more narrowly peaked (half-width 7°) than hitherto 
supposed ; the main features of the curve probably 
persist all along the magnetic equator independent 
of longitude. Chapman has represented this 
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‘abnormal’ peak in & phenomenological way by 
superimposing on the normal dynamo current system 
(deduced from non-equatorial stations) an additional 
high-intensity current of emall horizontal extension 
flowing only at the equator, which he terms ‘electro- 
jet’. Bo far no certain deductions have been poenible 
about the dimensions, and particularly about the 
height, of the electrojet from sea-level observations 
of the magnetic elemente. We cannot, therefore, 
exclude the possibility of interpreting Giesecke’s data 
in terms of mcreased equatorial current produced by 
the increase in conductivity, plus the Hall polarization 
leakage currente. Hence the electrojet may not 
require any special physical mechanism, but may be 
understood purely on the basis of the dynamo theory. 
It should be pointed out that the conclusions 
presented here are based on a single rocket flight, at 
only one location, on & disturbed day (C-index 1-8). 
It would be very desirable to repeat and extend these 
measurements of the Balfour Stewart currants in & 
series of rocket flights to higher altitudes, both on 
magnetically quiet and disturbed days, and also at 
various phases of the moon in order to establish the 
distribution of the lunar portion of the currente. The 
instrumentation has now been improved sufficiently 
to make it poasible to obtain the detailed distribution of 
the current with altitude with considerable s 
We wish to thank Prof. H. Alfvén, Prof. T. G. 
Cowli Mr. W. R. Piggott, and in particular Dr. 
M. H. Johnson for valuable discussions. [Aug. 15. 
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COLOUR TELEVISION 


il B Bixty-seventh acience meeting of the Phyaioal 
Society Colour Group, held on May 14, was 
devoted to & discussion on visual problems in colour 
television. Fortunately this followed immediately on 
Prof. W. D. Wright’s return from the United States, 
where among hia other commitments he had disg- 
cussed and witnessed demonstrations of various 
American colour television systems. He was there- 
fore able to give the meeting first-hand impressions 
of the very considerable developments in this fleld 
on the western side of the Atlantic. 

The proceedings were opened by Mr. R. G. Horner, 
who gave & com ive’ survey of the more 
feasible methods at present available for producing a 
colour television picture. AIl these are based on the 
conventional system of interlaced scanning, the main 
differences between the systems at present under 
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discussion being in their colour scanning sequences, 
which fall broadly under three headings: (a) fleld 
sequential systema, (b) line sequential systems, (o) dot 
sequential systems. Of these, the first and third are 
actively in competition in the United States ; 80 far, 
there haa been no real evidence of succeas with the 
second system, which appears to embody the dis- 
advantages of the first one without the compensating 
advantages of the third. 

In the fleld sequential system the picture is scanned 
in a succeasion of red, green and blue fields, and, in 
order to reduce flicker, it is necessary to increase the 
field soanning-rate by approximately three times. As 
the oolour-changes in this system take place at 
relatively low speeds, it is possible to produce them 
by the simple and cheap expedient of revolving 
synchronous disks containing red, green and blue 
colour fitters in front of the television camera and 
receiver o&thode-ray tube. However, due to the 
increase in field scanning frequency, an existing 
monochrome receiver would bo unable to receive & 
colour tranamisaion even in monochrome without 
considerable modifloation to its qcanning circuits. 

The dot sequential system involves the most rapid 
rate of change of colours, so rapid, in fact, that one 
school of thought considers the Istest form to be 4 
truly ‘simultaneous’ transmission of the three 
primary-colour signals, While this system involves 
the very difficult technical problem of oolour-ohanging 
at a rate of several millions per second, it offers the 
aay indes id iring no change in soanning- 
standards, and could ore be grafted on to an 
existing black-and-white system and be received in 
monochrome on existing receivers. Mr. Horner 
explained that this ‘compatibility’ feature is very 
important in the United States, where more than 
ten million receivers are already in the hands of the 
public, and programme sponsors have to be assured 
of the continuance of their audience when changing 
over to colour. 

At first sight it would appear necessary to transmit 
about three times as much information per second 
for a colour picture as for ẹ monochrome one of the 
same sharpness. The amount of fine detail in the 
picture oan obviously be reduced and exchanged for 
colour if it is desired to keep the rate of transmission 
of information (band-width) constant. To & certain 
extent this has been the procedure adopted for recent 
demonstrations of the field sequential system in the 
United States by the Columbia Broadcasting System. 
The loes of sharpness incurred has been ially 
recovered by & new receiver circuit development 
known as 'crispening' and very satisfactory colour 
pictures have been demonstrated. 

In the latest form of the dot sequential system 
demonstrated by the Radio Corporation of America 
and Haseltine, it has been found possible to reoode 
the three electronic primary-colour signals to give & 
brightness component similar to that tranamrtted in 
existing monochrome systems, the colour information 
cain RE E by two 'oolour-differenoe' signals 
which are analogous to the familiar two dimensions 
of the C.I.E. colour triangle. This has been called 
the ‘by-passed monochrome’ system. As the eye is 
insensitive to colour in fine detail, it is therefore 
possible to reduce the band-width (sharpness) of the 
two oolour-difference signals. This manœuvre is one 
method of achieving what is known as ‘the principle 
of mixed highs’, and permits considerable seving in 
band-width without & loas of picture ity. 
Further band-width reduction is being explored by 
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interleaving the oolour signals with the monochrome 
signal, by & method which was originally a ‘dot 
interlaced’ system and more recently & 'ooldür sub- 
carrier’ system. Two other American developments 
were referred to—the ‘constant luminance’ system 
and ‘colour phase alternation’—which are refinements 
directed towards the reduction of spurious patterns 
produced by interfering signals and reduction of 
colour distortion. 

Mr. Horner concluded his remarks by describing 
various solutions to -the problem of changing the 
-oolours at the very high frequency necemitated by 
the dot sequential od. This problem is much 
legs serious in the transmitter than in the receiver, 
where the question of initial cost and maintenance of 
the viewers’ ipment is obviously an important 
economic factor. far, the most succeasful solution 
appears to be the ROA tricolour cathode-ray tube. 
This tube contains three guns, the electron beams of 
which are brought into coincidence on a fluorescent 
goreen consisting of a mosaic of triangular groupe of 
red, green and blue phosphor dots, & total of some aix 
hundred thousand being contained in the picture 
ares. Between this and the electron guns, an &pertured 
mask is accurately positioned. Each a centres 
e aes of three phosphor dote, the direction of 

ival of the three beams being such that, after they 
have pesed through the aperture mask, each beam 
can only excite one set of colour phosphor dots. This 
solution obviously involves the problam of the correct 
registration of the three electronic pictures on the 
screen of the tube. The experimental manufacture of 
these tubes by RCA is @ major technical triumph, 
but many le feel that it is likely to be a very 
apaan ign for production. 
| Following Mr. Horner’s description of the various 
oolour television systems, Mr. L. C. Jesty described 
and demonstrated some of the visual problems 
arising. First, with the field sequential system, the 
field scanning-rate has to be sufficiently high to 
eliminate flicker and ‘colour break-up’. This was 
demonstrated by means of a varjab colour- 
filter disk rotating in front of & projector. With the 
disk running oiently fast to eliminate fliaker, 
‘colour break-up’ still remained and showed iteelf in 
two ways. If the viewer inadvertantly moved his 
eyes, he saw a sequence of partially overlapping red, 
grean and blue images. Experience has shown that 
the average person quickly learns to ignore this, and 
ib is not considered to be a serious defect in the 
system. If an object in the picture moves rapidly 
across the screen, however, an affect is produced 
which cannot so easily be ignored. An exaggerated 
example of this was demonstrated by illuminating a 
wheel having white spokes with the projector and 
rotating colour-filter disk. In addition to the contrary 
rotation effect ing at certain critical speeds of 
the wheel (as commonly seen on cinema pictures), 
some very ing colour patterns were produced by 
the spokes. A ‘Kodachrome’ transparency photo- 
graph of an actual fleld sequential colour-television 
picture of the wheel was then projected. This showed 
the same brilliantly coloured spokes, thus confirming 
the demonstration. 

With the compatible colour sub-carrier system at 
present being investigated in the United States, the 
method of signal compreasion results in the appear- 
ance of a ‘dot crawling’ pattern on parte of the picture 
under certain conditions. In earlier experiments the 
band-width compression was achieved by mmple 
dot-interlacing, which gave a theoretical improve- 
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j a equal to halving the band-width for the same 
pieture-deteil but at the of four scanning 
Balda stead “of wo for the tacminion of all 
picture elements. The resulting dot crawling or 
‘twinkle’ on the picture and the production of 
additional spurious patterns from objects containing 
certain types of fine detail were demonstrated to the 

ing in an exaggerated form by a 16mm. film 
which had bean recorded from the receiver screen of 
an experimental dot-interlaced monochrome tele- 
vision system. In the latest American experimental 
colour receivers dot patterns are now practically 
invisible over large areas of uniform brightness and 
colour, due to improvements in the method of coding 
the colour information. 

As a final demonstration Mr. Jesty showed same 
colour pictures which had been kindly prepared for 
him by Ilford Limited (Mr. Horner),~demonstra 
the principles of ‘by-passed monochrome’ and ‘mix 
highs’. Two colour pictures were shown aide by side for 
comperison, ane being a normal colour transparency 
pre on o IU. the other consisted of & 

lack-and-white photographio enlargement from the 
original colour picture, which was illuminated by 
pilay from & special colour transparency. The 

tter had been prepared by re-photographing the 
original colour picture with oolour-eensitive material, 
using & black-and-white negative ‘mask’ of suitable 
quality to cancel out the greater part of the bright- 
ness differences in the colour picture. It was Been 
that, when this second cy was in focus and 
registered with the black-and-white enlargement, it 
was almost indistinguishable from the normal picture 
alongside it. The al transparency waa then 
progre ely decay adjustment of its projector 
ens, and with certain types of picture it could be 
thrown badly out of focus with no noticeable loss of 
picture ity. The projector lens mount had been 
peri calibrated in Mo./s. on the basis of the 
O. 405-line 3-Mc./a. picture standard. The 
demonstration showed that the colour components of 
the image could be defocused well below 1 Mo./s., 80 
long as the brightness (black-and-white) component 
of the image remained sharp. 

Mr. Jeaty concluded bis remarks by streasing the 
necessity for a proper appraisal of alternative systems 
byte OF ay ders ober ul, due care being taken 
to ensure they do not become especially skilful in 
their judgment, thus losing their average status. 

Prof. Wright then reported on his American visit. 
Of the various colour television demonstrations he 
had seen, the field sequential system is in the most 
advanced state, and has given the best picture 
quality. He felt, however, bt the potentialities of 
the dot sequential system are greater, particularly 
with regard to band-sa techniques such as in the 
application of the in highs’ principle and, of 
course, in ‘compatibility’. He was inclined to query 
if any loes in absolute definition could be tolerated 
in exchange for the addition of colour. He waa very 
impressed with the technical achievement in pre- 
paring the phosphor mosaics, and in locating the 
mosaics, aperture mask and the three gun electrodes 
in correct alignment in the manufacture of the ROA 
tricolour cathode-ray tube. 

The American television engineers have completely 
absorbed the C.I.E. colour triangle and are applying 
it with ingenuity to their oolorimetry problems. 
Doubts are, however, to arise as to the 
relevance of the O.I.E. data to all their problems, 
and oolorimetriste are already becoming aware of the 
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impact of the ideas of electronic engineers. Much 
remains to be learned on the subjective aspecta, and 
the work already done in colour photography is ng 
carefully studi The use of an illuminated surroun. 

to the picture is being actively investigated in one 
laboratory. An example of the direct application of 
trichromatio theory to colour television is to be found 
in the ‘low flicker primaries’ used in the Columbia 
Broadoasting System fleld sequential demonstrations. 
By the choice of a desaturated blue primary in the 
receiver, they have been ,&ble to increase picture 
brightness without in flicker. The range of 
reproducible colours is there but this 
does not appear to give any noticeable reduction in 
picture ity. Again, it 18 possible in principle to 
make colour transformations fram one trichromatic 
system to another, by means of suitable electrical 
circuits, and it is proposed to take advantage of this 
by transforming tke output mgnals of the red-, green- 
and blue-sensitive cameras at the transmitter, ‘ea give 
correct red, green and blue modulating signals at the 
receiver, without the need for devising cameras 
negative spectral sensitivity ourves. 

A recent American development is the Lawrence— 
Paramount tricolour tube. The screen of the tube 
consists of a fine grid of coloured phosphor lines, and 
close to this and accurately registered to it is & mesh 
of parallel wires, alternate wires bemg connected 

. There are in effect, therefore, two mter- 
laced ae ‘By applying suitable potentials to 
these, it ia poasible to deflect the electron beam on 
arrival so that it excites the required set of colour 
linea. 

Following the three introductory papers, the 
meeting was thrown open for general discussion. 
Several speakers reised points relating to methods of 
exchanging pi ees for colour. The general 
conclusion seamed to be that the eye is more sensitive 
to luminance differences than colour differences in 
regions of fine detail, particularly in actual television 
programmes, where other overriding distractions are 
present. If it i8 necessary to show detail colour as, 
for example, i in & woven fabric, the technique of the 
‘close up’ is available and ae deal very adequately 


with any such 
Dr. J. A. Debrit wed the seoondary 


advantages arising ea the addition of colour to a 
picture, Ed deis demonstr&ted theee by projeoting some 
of his own colour transparencies. Colour can add 
maternally to the impression of depth in a picture. 
For example, the colour of distant objecta ia often 
modified by atmospheric effects. Oolour differences 
make objects in the picture more visible, thus - 
giving an rmpreegion of greater sharpness, not directly 
related to ‘resolving power’. It can produce an 
atmosphere or mood which increases the viewers’ 
appreciation, as, for example, the difference in the 
same scene viewed in the daytime and at sunset. The 
effect of adapting conditions on the choice of white 
in a picture was discussed by Mr. H. G. W. 
With a colour television receiver it would be posaible 
to adjust this for viewing by daylight and by artificial 
light. Mr. G. T. Winch described his binooular viewing 
m cen for the appraisal of artificial illuminante. 
e mught &pplied to determining the 
best Eee Slee: Doe for television pictures. It was 
certain that faithful reproduction would not be 
acceptable. Dr. W. 8. Btiles directed attention to the 
latest American for & compatible system, 
where the reduced ition red and blue oolour- 
difference signals are equal in band-width. Further 
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eoonomies could be effected if the blue oolour- 
difference signal were reduced in deflnition still 
further. The meeting having exceeded ita time limit, 
the chairman was forced to bring to & condlusion & 
still lively discussion of an obviously interesting 
topic. L. C. Jasry 


No. 4330 


OBITUARIES 


Sir Charles Peers, C.B.E., F.B.A. 


S CHAnLES Reap PmEns, born in 1868, will be 
principally remembered as chief inspector of ancient 
monuments in the Office of Works. Educated at 
Charterhouse and King’s College, Cambridge, he 
received his i ining in the office of Sir 
T. G. Jackson. Peers’s principal interest lay in the 
historical side of his profession, and he was for many 
years architectural editor of the ‘Victoria County 
Histories". As such he was responsible for the 
description of & number of important buildings, 
among which the scholarly and lucid accounta of the 
cathedrals at Winchester and Peterborough may be 
noted. With this i he was an obvious 
choice when an, inspector of ancient monuments in 
the Office of Works was appointed in 1910. Three 
years later the Aot of 1918 was passed and Peers 
became chief mspector. The next twenty years, 
apart from the interruption caused by the First 
World War, were spent in buildmg up and directing 
the services required to give effect to the provisions 
of the Aot. 

The Act of 1013 empowered the Office of Works 
to take over buildings, other than churches in use 
and inhabited houses, in order to ensure their 
preservation. In carrying out this work, Peers's aim 
was to preserve what time had left without unneces- 
sary additions or conjectural restoration. The success 
with which he pursued this conservative objective 
may be judged both from the numerous abbeys and 
castles for which the Ministry became responsible 
during his period of office, and also from the virtual 
cessation of the bitter controversy between the 
different schools of preservation, which had vexed 
the end of the nineteenth and the early years of the 
twentieth century. While it would be too much to 
claim that there is no oriticiam of the work carried 
out under his guidance, it is easentially & criticiam of 
details; the main tradition which he founded is 
unchallenged. 

Research was not a primary duty of the service 
established by the Aot of 1913, but throughout his 
tenure of office Peers strove to promote the pub- 
lication of works that would rouse interest in the 
buildings under his care. For specialists there were 
learned articles in scientiflo journals suoh aa 
Archeologia, the 1 ics Journal, and many 
others. For the wider public there was the admirable 
series of official guides to the monuments in charge 
of the Ministry, & series of which the larger part were 
from the hand of the chief inspector himself. On 
retirement from the Civil Bervioe in 1938, his experi- 
ence was made available to other bodies. He became 
surveyor of Westminster Abbey, and oonsulting 
architect to & number of important buildings such 
as York Minster and the Cathedral and Castle of 
Durham. 

Peera was associated from the beginnmg with the 
work of the Royal Commission on Historical Monu- 
ments and became a commissioner in 1921. His 
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connexion with the Society of Antiquaries was long 
and intimate; he served successively as secretary, 
director and president, and was continugualy an 
officer from 1908 until 1934. His death has come at 4 
time when the cause m which he spent his working 
life is firmly established and in good hands, & result 
largely due to the excellence of the foundations which 
he laid. C. A. RALEGH RADFOBD 


Mr. S. R. Roget 


SaxuEL Rowaiy Roarr died on November 17 
in the way he would have wished, suddenly and 
while in full harness. In spite of his seventy-seven 
years, he was actively engaged, on & full-time basis, 
in work dear to his heart—the p tion of national 
and international glossaries on electrical and other 
technical subjecte. His keen interest in this sorb of 
work is, of course, well known; not only did he 
publish a “Dictionary of Electrical Terms", but also 
he kept up to date the famous ‘Thesaurus of 
English Words and Phrases" which was compiled by 
his grandfather, Dr. P. M. Roget, and first published 
in 1852. 

Born in London m 1875, the great-grandson of a 
Genevese Protestant minister who came to England 
to be the pastor of a London Huguenot Church, 
Samuel Roget was educated at University College 
School. He studied mechanical sciences at Cambridge, 
and after a further year of imental work at 
Cambridge went to the Woolwich works of Siemens 
Brothers. He remained there for seven years and 
then turned his attention to technical journalism. 
He was for a time assistant editor of the Electrician 
and afterwards of Ejectrical Engineering (of which he 
was part-proprietor) from 1906 until 1917, whon 
publication ceased. Betwean the two World Wars he 
was & ‘free lance’ and occasionally contributed to 
Nature and other journals. He also did abstracting 
work for the Institution of Civil Engineers and the 
Institution of Electrical Engineers. 

As befitted his Huguenot descent, he was & member 
of the Huguenot Society of London and became its 
honorary secretary in 1923, a post which he held 
until he was elected president in 1951. 

In 1938 he joined the temporary part-time staff of 
the British Electrical and Allied Industries Research 
Association, and his services were placed at the dis- 
posal of the British Standards Institution to supervise 
the revision of the British Standard Glossary of 
Terms used in Electrical Engineering. In 1941 he 
joined the staff of the British Standards Institution, 
and when the revision of the glossary was completed 
he agreed to remain with the Institution to assist 
with "d preparation of other glossaries and related 
wor. 

In his latter years Roget had no hobby other than 
his work at the British Standards Institution. After 
& full day at his desk or at a committee meeting, he 
would often work on at the hotel in which he lived, 
producing documents which & leas enthusiastic n 
would have dictated next day at the office. In this 
way he kept up with the work of the thirty or so 
committees of the Institution of which he acted as 
secretary, in a way which amazed hia colleagues and 
at a pacé which would have done credit to a man of 
half his age. With his industry he combined a quiet 
sense of humour and a charm of manner whioh 
endeared him to all with whom he came into 
contact. 
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Understanding between individuals and between 
nations depends upon the óorreot use of language, 
and much, of ts life was devoted to the means 
towards such ing. -Few people possess the 
patience, the wide knowledge, the love of words.and 
the olarity of expreasion which are so essential to 
this task and which were possessed in such abundance 
by Roget. 

' He leaves a son and a daughter. 
E J. F. SraNLEY 
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Wa regret to announce the following deaths : 


Bir Obarles Arden-Oloee, K.B.E., O.B, O.M.G., 
F.R.S., formerly director-general of the Ordnance- 
Survey, dn December 19, aged eighty-seven. 

Mr. J. G. Robb, recently deputy engineer-in-chief 
of Marconi’s Wireless Telegraph Co., Ltd., on Deoem- 
ber 16, aged sixty-two. 

Dr. W. O. Silar, formerly lecturer in expermental 

logy in the University of Edinburgh, on ' 
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NEWS and VIEWS 


Division of Blochemistry, Massachusetts Institute 
of Technology = Prof. J. M. Buchanan 


A Drvision of Biochemistry in the Department of 
Biology has recently been started at the Maseachu- 
setta Institute of Technology, and Prof. John M. 
Buchanan, profeasor of physiological chemistry in 
the University of Pennsy ia, hag been appointed 
the first profeasor and head of the Division as from 
July 1, 1958. The new Division will o te as an 
autonomous unit within the Biology ent, 
closely correlated with the other activities of the 
Department, particularly im the flelds of general 
physio. and biophysics, and will be responsible 
for ing and research in biochemistry at all 
levels—undergraduate, graduate and post-doctoral— 
in the Institute. All undergraduate students in the 
Biology will take at least one course in 
the Division of Biochemistry, and graduate degrees 
in biochemistry will be offered in connexion with the 
Division’s research activities, which will maimly be 
concerned with the growth, structure and repro- 
duction of cells. Housing for the Division will be 
provided on the sixth floor of the new John Thompson 
Dorrance Laboratories of Biology and Food Tech- 
nology. 

Prof. Buchanan ted from De Pauw Univer- 
sity, Greencastle, , in 1080, and then took his 
M.Bo. at the University of Michigan and his Ph.D. at 
Harvard University. for two years at the 
Medical Nobel Institute, Stockholm, his subsequent 
career has been entirely at the University of Penn- 

lv&nia. He is widely known for his researches in 
the biosynthesis of biological compounds, particularly 
the purines and glycogen, and he has also made 


t contributions in the isolation and puri- - 


floation of . In 1951 Prof. Buchanan received 
the Eli Lily Award im Biological Chemistry of the 
Geological Society: Awards 
Tam Council of the Geological Society announces 
the following awards for 1953: Wollaston Medal: 
Prof. Erik Stenmo, keeper of the Palmoxzocological 
ent in the Swedish Natural History Museum, 
Stockholm, for his fundamental researches on the 
lower vertebrates and for his remarkable techniques 
in paleontologioel research ; Murchison Medal: Dr. 
F. Dixey, for his outstanding oontributions to the 
geology of Africa and his distingui gervioes 88 
director of the Colonial Geological Surveys; Lye 
Medal: Dr. M. B. Bulman, for his important oon- 
tributions to palwontology, particularly on the 
morphology of the G loidee and to Lower 
Palmoroio stratigraphy ; Bigsby Medal: Prof. K. O. 
Dunham, for his contributions to petrology and to 
the study of mineral depositas; Wollaston Fund : 


Mr. P. O. Sylvester-Bradley, for his researches on 
fossil Ostracoda and on Jurassic stratigraphy ; 
Murchison Fund : Mr. C. D. Ovey, for his researches 
on fossil Foraminifera ; a moiety of the Lye Fund 
to Dr. Gilbert Wilson, for his works on structural 
geology, notably in Cornwall and the Highlands, and his 
studies of granitization and coastal geomorphology ; 
another moiety of the Lyell Fund to Dr. D. A. Brown, 
for his contributions to the structural geology and 
palwontology of New Zealand, and particularly the 
Tertiary Polyzoa of that Dominion. 


Institute of Metals: Awards 


K Tan Council of the Institute of Metals has made 
the following awards: Institute of Metals (Platinum) 
Medal for 1953 to Prof. Georg Masing, of the Institut 
für Allgemeine Metallkunde, University of Gottingen, 
in recognition of his outstanding contributions in the 
fleld of metallography ; Rosenhain Medal for 1953 to 
Dr. C. E. Ranaley, of the Research Laboratories, 
British Aluminium Co., Ltd., in recognition of his 
outstanding experimental and theoretical work on 
gas-metal equilibria. ! 
Manchester College of Technology: Jubilee Brochure 
Iw connexion, with the jubilee of the Manchester 
College of Technology, an illustrated brochure has 
bean issued (pp. 36; from the Oollege) giving an 
excellent account of the origin of the College and ita 


development since the opening of the present building 


“in 1908. Vee 1918 the institution was known as the 


Municipal ool of Technology ; but it had already, 
in 1905, concluded arrangements with the Victona 
University of Manchester for the institution, within 
the School of Technology, of the Faculty of Teah- 
nology, which in 1ta first session included 522 univer- 
sity students. In 1912 the School of Technology waa 
for the first time listed with universities and university 
colleges in Great Britain which were in receipt of 
grante from the Board of Education. This was prior 
to the establishment of the University Grants Don: 
mittee, and the Manchester Municipal School of 
Teohno was the first municipal institution to be 
thus li with university institutions. Although 
the brochure does not trace the earlier development 
to 1902 of the original Mechanics’ Institute of 1824, 
it gives some indication of the research work carried 
out by the College, particularly during the two World 
Wars. Some account of the co-operation with industry 
which led first, during October 1917, to & course of 
lectures in scientific management and later, in 1020, 
to the establishment of the Department of Industrial 
Administration is included, and also of the War 
developments and the new buildings. Besides the 
thousand undergraduate university students for whom 
accommodation was planned for the three sessions 
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following 1946—47, the non-university registrations 
reached a peak of 8,558 in 1049, of whom 7,043 were 
part-time students, while in 1950 more than nine 
hundred students were attending post-advanced 
classes. According to & recent estimate, the exten- 
sions originally commenced in 1938 will almost double 
the present accommodation. Smoe 1924 the number 
of volumes and pamphlets in the library has increased 
from 12,000 to 38,500, and the number of periodicals 
taken from 130 to 420. 


Technical Education In the North of England 


A PAMPHLET entitled ‘Technical Education in the 
Northern Region", giving & summary list of courses 
which are available in the technical, commercial 
and art colleges and institutes of Cumberland, Dur- 
ham, the North Riding of Yorkshire, Northumber- 
land and Westmorland, has been issued by & sub- 
committee of the Northern Productivity Exhibition 

pmi Committee, organized by the Northern 
Regional Board for Industry in association with the 
Information Division of the Treasury and others. 
Since 1938-30 the number of full-time students in 
senior and advanced courses in the region has grown 
from 635 to 2,152, of part-time day students from 909 
to 10,552 and of evening students from 19,714 to 
26,886 (1950-51), though part-time day release 
remains below the average for Great Britain as a 
whole. The Exhibition itself, which was held in the 
City Baths Hall, Newcastle upon Tyne, during 
October 30-November 8, 1952, included a technical 
college exhibit. 


German Hydrographic Institute, Hamburg : Report 

for 195] 

Tus German Hydrographio Institute's report for 
1951, ite sixth year of activity (pp. 72+12 pl.; from 
the Institute, Hamburg 11; 1952), includes some 
retrospective statistios which go back to ita foundation 
in 1946. On the whole, the Institute's work has been 
continued and progreemively extended as in the years 
before, especially in the departments for nautical 
books and charts. Some events are mentioned which 
have a special importance for the Institute's further 
development. With regard to the work for the direct 
benefit of practical navigation, a committee bas been 
established which includes representatives of all 
nautical and technioal institutions, organizations and 
firms whioh are interested in the Institute's activities. 
This committee is to meet at suitable intervals in 
order to lodge i ts and make ions 
bearing upon the work of the Institute. As for the 
resumed participation in international soientiflo work, 
members of the Institube's staff took part in tho 
meeting of the International Geophysical and 
Geodetic Union held in Brussels in pi and 
September 1951, and in that of the International 
Council for the Exploration of the Sea held in 
Amsterdam in October 1951. Moreover, the Institute 
has been able to continue its research work in the 
North Sea from ita vessel Gauss. In June 1951 a 
cruise was made in the Southern Bight of the North 
Sea for physioal, chemical and plankton observations 
in association with oontemporaneous British and 
Dutch fishery investigations, and & call was made at 
Lowestoft for discussions with British ooeanographers 
there. During an autumn oruise in the German Bight 
and the Skagerrak, some methods and spparatus 
designed for practical marine seismology were tested, 
and several echograms of the deepest part of the 
Norwegian Trench were obtained. Following upon 
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the Brussela and Amsterdam meetings referred to, 
the Institute was visited by many foreign soientio 
workers who had attended them. 


Franklin's ‘Philadelphia Experiment’ on Lightning 


Tug May 1952 number of the Journal of the 
Franklin Instituis (253, No. 5) is devoted to the 
subject of lightning protection in commemoration of 
the two hundredth anniversary of the ‘Philadelphia 
experiment’ (May 10, 1752) on the identity of 
laboratory and thunderstorm electrification which 
was proposed by Benjamin Franklin. It oontains & 
reproduction of the first phot PR of lightning, 
believed to have been teken by N. Jennings on 
September 2, 1882, and four articles, by B. F. J. 
Schonland, I. B. Cohen, K. B. MoEschron and H. 
Norinder, respectively. The first two deal with tho 
historical background. Prof. Schonland gives an 
account of the experiments and hypotheses which 
led Franklin to D propose the famous experiment and 
the lightnin as & protective device, and Prof. 
Cohen pie le the considerable prejudice which was 
aroused against the introduction of tning rods. 
He quotes Prof. Schonland’s conclusion from his 
recent book that “lightning still takes a oonsidoreble 
toll of unprotected property in the country from 
which the rod came’, and points out that, although 
lightning was given the sixth place in importance 
among the causes of fire during 1021 by the United 
States National Board of Fire Underwrjters, the 
number of buildings with adequate lightning pro- 
tection is still but & small fraction of thoso that 
require rods. Dr. McEachron, of the General Electric 
Co., discusses lightning protection since Franklin’s 
day, in particular with to communication 
systems, transportation and the electrical industry. 
Finally, Dr. Norrinder, of the Institutet for Hög- 
spanningsforskning, University of Uppsala, deals 
with experimental research into lightning discharges 
and effects in their vicinity. Meteorological aspects 
and the long-distance effecte—atmospherica—are not 


considered. tical methods, photographic methods 
and high cathode-ray oscillograph methods of 
recording tning discharges are described, and 


some of the sed obtained, revealing tho leader 
stroke mechaniam, are discussed and illustratod. 


Handbook of the New Zealand Department of 
Scientific and Industrial Research 


Tua Department of Scientific and Industral 
Research, New Zealand, has issued an illustrated and 
well-produced Departmental Handbook (pp. 68. 
Wellington: Govt. Printer, 1952) collecting much 
information previously only available from separate 
sources. An organization chart and brief account of 
the organization, and administration of the Depart- 
ment is supplemented by some historical notes on its 
development and by maps indicating the geographical 
location of the units. The bulk of the Handbook 
consists of brief accounta of the fanctions and organ- 
ization of the several divisions, laboratories, sections, 
eto., and of the moorporated research associations, 
including lists of staff. There is algo & list of com- 
moittees and their membership and of organizations 
in receipt of grants from the Department. The 
Handbook is completed with an index. 

New Light on Gnetales and Ephedrales 

Pror. A. J. Hawes has considered in some detail, 
and in the light of modern knowledge, the relation- 
ships of that much-discussed plant group, the 


1100 
Gnetal WelwitsoMa and 
Ephedra (P ,2,1, 79; 1952). These plants 


have long been prominent because of their very 
curious morphology and diverse habit, and because 
they appear to occupy & position intermediate 
evidenca now available pointe to the need for an 
extensive taxonomic revision. As & result, the three 
families are separated and raised to ordinate rank. 
Moreover, it is recognized that the Ephedrales have 
no phylogenetic relationship to the Welwitechiales 
and Gnetales. They are, however, closely related to 
the Cordaitales, both having similar appendicular 
ovules. Ephedra, in fact, ia regarded as a derivative 
of ancient cordaite-conifer stook. 


Papers from the Arcetri Astrophysical Observatory 


Poupsrtication No. 67 of the Faoulty of Mathe- 
matical, Physical and Natural Sciences of the Univer- 
ity of Florence, entitled “‘Osservaxioni e Memorie 
' Osservatorio Astrofisico di Aroetri" . 141, 
1052), consista of eleven papers contributed by seven 
authors. These papers deal with a variety of subjects: 
correlation coefficients between areas of sunspots and 
areas of caloium and bright Ha-flocouli; resulta of 
the examination of the mean heliogrephio latitude of 
sunspots and that of bright flooculi, from which it 
appears that the former are smaller than the latter ; 
relative photometric intensities of chromospherio 
flares, measured monochromatically in Ha and K9.3 
lines, on 258 speotroheliograms recorded during 1950 
with the solar tower of Ároetri Observatory ; study 
of the eleven-year cycle of solar prominences, without 
taking into consideration the distinction between 
those in high and low latitudes, and comparing 
with filaments, some differences in their 
Renee tae detected ; photometric measure- 
dod abe Deo by the grating of the 
Aroetri solar tower ; tive intensities of flares and 
bright flooculi abera. in Ha light on spectro- 
heliograms taken at Meudon, and & comparison with 
those taken at Arcetri, eto. 


The Night Sky in January 


Furn' moon occurs on Jan. Od. 05h. 0fm., V.T., 
and also on Jan. 20d. 28h. 44m., and new moon on 
Jan. 15d. 14h. 08m. The following conjunctions with 
the moon take place: Jan. 9d. 08h., Saturn 8° N.; 
Jan. 19d. Olh., Mars 4° 8.; Jan. 19d. Olh., Venus 
4° 8.; Jan. 23d. 02h., Jupiter 7° 8. In addition to 
these conjunctions with the moon, Venus is in oon- 
junction with Mars on Jan. 18d. 02h., Venus being 
0-2? N. Mercury, & morning star, rises at 6h. 50m. 
on January 1, but later in the month it draws too 
close to the sun for favourable observation. Venus, 
an evening star, sets at 19h. 50m., 20h. 80m. and 
21h. 10m. on January 1,-15 and 31, pilates Y 
stellar magnitude averagmg — 3-0 and visib 
portion of the illuminated disk varying between 0-65 
and 0.52. Mars is an evening star, setting about 
20h. 85m. throughout the month; ite stellar mag- 
nitude varies between 1:2 and 1-3. Jupiter sete at 
8h. 10m., 2h. 10m. and lh. 15m. at the beginning, 
middle and end of the month, respectively, its stellar 
magnitude averaging — 2-1. Saturn, & morning star, 
rises at 1h. 40m., Oh. 45m. and 23h. 45m. on January 
l, 15 and 81, respootively ; its stellar magnitude is 
about 0-9, and it a little north-east of a Virginis 
(Spica). There is only one occultation of stars 
i than magnitude 6 in January, namely, 
T c., whioh reappears at 6h. 18:8m., assuming 
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that observations are made at Greenwich. A total 
eclipse of the moon takes place on January 29/80 and 
is visible in the British Isles. The circumstances of 
the eclipse are as follows: 


Moon enters penumbra Jan. 10d. £0h. 40-1m. 
Moon enel" umbra 5 zn M 
Total begins 04 
Middle po 20 28 473 
Total eclipse ends 80 00 209 
Moon leaves umbra $0 01 404 
Moon leaves penumbra 30 01 545 


The earth is at perihelion on January 2. 


Announcements 

Pror. J. F. BAxxn, professor of mechanioal sciences 
and head of the Department of Engineering, Univer- 
sity of Cambridge, has been awarded the Ewing Gold 
Medal of the Institution of Civil Engineers, in reoog- 
nition of his contributions to engineering research. 


In reply to a ion m the House of Commons, 
the Minister of orks stated that the planning of tho 
Government Science Centre has had to be deferred in 
view of the need for economy. When the economio 
situation unproves, it is hoped to lease a aite on the 
South Bank immediately below Waterloo Bridge. 

THe annual exhibition of the Television Society, 
dealing with television engineering or production or 
with the production, of television pro will be 
held during January 23-24, 1958, at 155 i 
Cross Road, London, -W.C.2, by mvitation of the 
Edison, Swan Electric Co., Ltd. The exhibition will 
be open as follows: January 23, 6-9.30 p.m., mem- 
bers and frends; January 24, 10.80 &.m.-6 p.m., 
members. Public admission is by invitation card, 
obtainable from members of the Society, patron 
members or from the lecture secretary, G. T. Clack, 
43 Mandeville House, Worsopp Drive, London, S.W.4. 

A symposium on anticholinesterases, arranged 
jointly by the British Pharmacological Sooiety and 
the Fine Chemicals Group of the Society of Chemical 

, will be held during March 27-28, 1958, at 
the Wellcome Research Institution, Euston Road, 
London, N.W.1. The symposium will be in four 
sections : chemical features which confer inhibition ; 
mode of action tn vitro ; mode of action $n vivo (acute 
effects); mode of action $^ vivo (chronic effecta). 
Further mformation oan be obtained from the 
honorary secretary of the British Pharmacological 
Society, Mr. George Brownlee, at the Physi ology 
Department, King’s College, Strand, London) V WC. 2. 

Aw International Congreas on Hlectroacoustics will 
be held in the Netherlands during June 16-24, 
1058, under the auspices of the International 
Commission on Acoustios of the International Union 
of Pure and Applied Physios. Lectures and invited 
short oontributions will be read oovering the fol- 
lowing seotions: (1) Bound reoording, (2) publio- 
&ddrees systems, (3) acoustic measurements, (4) 
hearing-sids and audiometers, (5) electroacoustios in 
ultrasonics, and (6) ‘electroacoustica ‘applied to 
musioel instruments. These will be followed by a 
symposium on the sound insulation of lightweight 
structures. Further details can be obtained from the 
secretary, Dr. P. A. de Lange, Mijnbouwplem 11, 
Delft. 


Te lectures delivered at the vacation school on 
the ‘Insulation of Electrical Equipment” held at the 
Imperial College, London, in September (see Nature, 
Deo. 18, p. 1006) are being published in book form 
by Chapman and Hall, Ltd., 87 Essex Street, London, 
W.O.2, under the editorship of Prof. Willis Jackson. 
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UNIVERSITY COLLEGE, IBADAN . 
FORMAL OPENING 


N November 17, Marshal of the Royal Air Force 
Lord Tedder, Chancellor of the University of 
Cambridgo, formally opened the buildings of what in 
& few years time will be the University of Nigeria. 
This was the fourth anniversary of the ceremony when 
the than Secretary of State for the Colonies, Mr. 
Arthur Creech Jones, cut the first god and inaugurated 
the building programme ; the Soil Science Laboratory 
of the Department of Agriculture appropriately 
stands on the spot. Lees than six years ago & oom- 
miseion appointed by the Inter-University Council 
for Higher Education in the Colonies, under the 
chairmanship of Sir William Hamilton Fyfe, selected 
the site, which was then & tract of unsurveyed and 
almost impenetrable bush. 

Tho capital cost of the new buildings has been 
provided by & grant from the British Exchequer 
under the Colonial Development and Welfare Act. 
The sum of £1,500,000 was set aside in 1947, and on 
November 17 Sir Christopher Cox, educational adviser 
at tho Colonial Office, announced, on behalf of the 
Secretary of State, that a further £200,000 had been 
added, to offset increased prices and to allow the 
whole of the first phase of the scheme to be oom- 
pleted. The whole of the recurrent costa of the 
College, which now amount to about £400,000 per 
annum, come from Nigerian sources, either as & 
direct subvention from the Government or as mterest 
from endowments from the same source or from the 
marketing boards (for example, the Cocoa Marketing 
Board has endowed the School of Agriculture to the 
extent of £1,000,000). 

The site of nearly 3,000 acres was acquired for the 
College by the Nigerian Government and lies some 
three miles north of Ibadan. Ibadan is the largest 
town in tropical Africa, with an estimated population 
of half & million inhabitants, mostly Yoruba, but 
with substantial numbers of settlers from other parta 
of Nigeria, and & few hundred European, Syrian, 
Indian and other expatriates. 

The site, as well as containing the main academic 
buildings, houses more 
than a hundred members 
of the academic staff, and 
several hundred junior 
employees. The groater 
part of the 3,000 aores 
will, however, be devel- 
oped as experimental 
farms by the Depart- 
ment of Agriculture. 

The buildings, deagned 
by Mr. Maxwell Fry and 
Miss Jane Drew, comprise 
residential accommoda- 
tion fornearly six hundred 
student in halls of resi- 
dence and teaching blocks 
for the departments in 
the Faculty of Arta, in- 
cluding & theatre, library, 
administration bulding 
and an assembly hall; 
this last is & gif from 
the United Africa Com- 
pany, and is to be called 





Trenahard Hall, after Lord Trenchard, chairman of 
the Company, who during 1903-10 saw sorvice with 
the Army in Nigeria. 

There are at this stage four halls of rosidenco, in 
each of which the plan follows the general recom- 
mendations of the committee set up by the vice- 
chanoellors and principals of universities in Britain. 
Each undergraduate has a separate study-bedroom, 
and there are a communal dining hall and rocreation 
rooms in each hall of about 160 students. The 
buildings have been planned for tropical conditions, 
and although they are built around courtyards, most 
of the reaidential blocks run east and west to avoid 
direct sun shining into the rooms. Each room has 
through ventilation, and each 'study-bedroom a 
private veranda. 

The laboratories, for the Departmenta of Chemistry, 
Physics, Botany and Zoology in the Faculty of 
Science, for Agriculture, for Anatomy, Physiology 
and Pharmacology in the Faculty of Medicine, have 
been planned for construction with the maximum 
economy, and go as to be easily adapted and oon- 
verted to meet changing needs. These buildings have 
been designed by Mr. J. Hoskins, of the Colloge 
staff, collaborating where necessary with the archi- 
tects to ensure that the façade conforms with the 
general layout plan. These laboratories are of one 
story only (this is much cheaper to construct under 
Nigerian conditions than loftier buildings), and they 
are planned to be able to house a much larger number 
of students and of staff than will immediately be 
necessary. Thus the Departmenta both of Chemistry 
and of Physica have each about 18,000 sq. ft. of 
laboratory space. 

The buildings now oonstructed are intended to 
house the College in the firat phase of its developmont ; 
but the site has been planned so that & great expan- 
sion is possible. More halls of residence are likoly to 
bo the first necessity, and sites for at least six moro 
are scheduled. The teaching departments can be 
easily extended to take several thousand studonts, 





Fig. 1. Part at the court inside a hall of remdence; students’ study-bedrooms on the left, dining hall 
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Fig. 2. North wing of the arts building, contaming Departments of Geography, Mathematics and 


though those at present responable for plannin g the 
College think that when the tuidsbradus ts oom- 
munity reschæ about 2,500 a start should be made 
with & second Nigerian university in another part of 
the territory. 

The College has already been working for more 
than four years in tamporary buildings in & converted 
military hogpital. The preclinical and agricultural 
students have now moved into their permanent 
quarters; but the Faculties of Arta and Science will 
not be able to move for same months. There are at 
‘present in residence in Ibadan nearly 400 under- 
graduates, and an academic staff of more than a 
hundred. 

Ibadan students work for degrees of the University 
of London. The College is in & “special relationship" 
with the University ; this means that, while academio 
standards are teed, there is some latitude in 
adapting the syllabus to meet local needs. Thus in 
the biological sciences, geography and history, for 
example, special courses have been evolved. The 
preperation of these syllabuses, which will develop as 
the appropriate research work into African problems 
progresses, gives useful experience which will be of 
value when the College becomes an independent 
The whole course leading to general or honours 
degrees in & wide range of arta and aciance subjecta, 
and in agriculture, can be completed in Ibedan. In 
medicine, teaching at present only extends to the end 
of the preclinical course ; for clinical studies, studenta 
proceed overseas, but work is proceeding on the 
Teaching Hospital (for which the Nigerian Govern- 
ment has ted £2,250,000) and soon it is hoped 
that the foal London M.B., B.8., may be taken 
m Ibadan. At present there are no hospitals in 
Nigeria suitable to obtain recognition for teaching of 
the appropriate standards. 

Nigeria, with a population estimated at not far 
short of 30,000,000, will require far more graduates 
than the College can at present uoe, but the size 
of the entry is &t the moment ly dependent on 
the production of suitable freahmen by the secondary 
sahools. Bo far, few suitable candidates have failed 
to secure entry. An pean is being made to main- 
tain & proper balance of the different faculties, and 
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notwithstanding the ob- 
vious demand for well- 
qualified scientists and 
technicians, arte subjects 
are by no means neg- 
lected. 

Academic work in the 
tropics often, suffers from 
the lack of library fac- 
ities. The library at 
Ibadan already contains 
more than 70,000 vol- 
umes, and receives about 
& thousand ourrent per- 
10dicals. The new build- 
ing will take, without ex- 
tension, more than a 
quarter of a million vol- 
umes. Microfilms aro 
extensively used, being 
frequently flown out from 
Europe for the urgent 
use of readers, and the 
library can make its own 
microfilms and photostat 
copies for the use of readers elsewhere. Many baok- 
numbers of otherwise unobtainable scientific journals 
are available on microcards; Ibadan was the first 
Commonwealth library to use this technique. 

Everyone at Ibadan realizes that the future 
standing of the University College will depend on the 
quality of the original work oarried out there, both 
by the staff and by visiting investigators using the 
Oollege’s facilities. All departments are planned not 
only to allow for an mecreage in student numbers, but 
also to accommodate visitors from overseas. Several 
such workers have spent considerable periods at 
Ibadan. Fulbright Scholars from the United States 
have, for example, studied primate physiology, 
poultry husbandry, indigenous songs and other 
cultural problems. A Medical Research Council team 
investigated vegetable precursors of cortisone. But 
the main research must always be done by the 
College itself, and a good start has been made in all 
faculties ; in medicine, where no clinical teaching 
will take place for a few years, reeoaroh will largely 
determine the details of the courses which will 
eventually be given. 

At this stage it is impossible to foretell the exact 
future development of the College. This depends 
only in part on the College iteelf. The political situa- 
tion in Nigeria ia changing rapidly, and it is the more 
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moderate politicians who speak of "Dominion status 
in 1956”. The College is & fully autonomous institu- 
tion, and so far there have been few attempts, save 
by the leas le organs of the popular press, 
to interfere with this autonomy. Nevertheless, until 
the College and its standards are firmly established 
the danger of outside political preasure will remain, 
and will impose an added strain on those responsible 
for the well-being of an institution on’ which the 
future of Nigeria iteelf depends so greatly. 


INTERNATIONAL FEDERATION 
FOR DOCUMENTATION 


' CONFERENCE IN COPENHAGEN 


HE International Federation for Documentation 
held one of ite ‘restricted’ conferences in Copen- 
hagen during September 28-October 4, which waa 
attended by representatives of some sixteen countries. 
These conferences consist of a number of meetings of 
the council and of the active specialist committees of 
the Federation. Among the committees which met 
on this ocoasion were those on universal classification, 
mechanical selection, technical means of documanta- 
tion, abstracting, training, and information services. 
Meetings were also held between members of the 
staff of the United Nations Educational, Scientific 
and Cultural Organization and representatives of the 
council of the International Federation for Docu- 
- mentation, the International Federation of Library 
Associations and other international bodies concerned 
with documentation, archives and librarianship. As 
a step towards closer collaboration, it was agreed 
that both the International Federation for Docu- 
mentation and the International Federation of 
Library Associations should become members of the 
other's organization and that the next conferences 
of the two bodies should take place simultaneously 
in Vienna in 19538. It was also agreed with the 
representatives of Uneeoo that a joint consultation 
committee of international non-governmental organ- 
izations in the field of librarianship, documentation 
and archives be established. and that this committee 
should arrange the next world conference on these 
subjects to be held in 1954 or 1955. 

One of the main items discussed by the council of 
the Federation was the report of its committee on 
reorganization, which was set up at the end of the 
conference held in Rome in 1951. This report, which 

was &ooepted after minor modification, restated the 
aims of the Federation im terms suitable for the 
t; in particular, it made clear that such a 

y should restrict ita activities to those which are 
truly international in character, leaving studies of a 
more general nature to its national constituent 
bodies. Similarly, it was agreed that international 
technical studies should not necessarily be carried 
out by the general secretariat but allocated to 
ple sien national members who would undertake 
for the benefit of the Federation as a whole. It 

also recommended that international specialist bodies 
should be accepted as members of the Federation in 
addition to the national co-operating bodies (Aslib in 
the case of Great Britain). It was recognized that, 
with the increased amount of research undertaken, 
especially in the pure and applied sciences, and the 
consequent volume of publication, special problems 
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of documentation are arising in many scientific and 
technical fields. As & result, a number of specialist 
international bodies have already been established, 
such as the International Comal on Building 
Documentation which was meeting at Copenhagen at 
the same time as the International Federation for 
Documentation. The Federation felt iteelf to be in 
& position to give advice to international bodies for 
spocialized topics, such as the various international 
Boientiflo unions,°on documentary aspects of their 
work, and decided to areste facilities for such bodies 
to join the Federation and participate fully in its 
work. 

Among the technical matters agreed as appropriate 
to the programme of the Federation for 1953, priority 
was given to the proposals for & guide to centres for 
microfilm and photocopying services, and centres for 
international and translation services; the 
production of manuals for instruction in documenta- 
tion; a directory of the effective members of the 
Federation, with & iption of their activities ; 8& 
study of auxiliary publications, including 'unpub- 
lished’ reports of scientific work; a study of costing 
and economics in the preparation and sale of photo- 
copies ; and a manual of documentary reproduction. 

This conference, with its wide scope of technical 
interest, demonstrated clearly the need for improved 
services of documentation and information as well as 
the interest of scientific and technological workers in 
problems resulting from the mounting pressure of 
publication. Although a number of international 
M ental are operative in this and neighbouring 
fields, the International Federation of Documentation, 
in encouraging co-operation with other bodies while 
at the same time i ving its own organization and 
procedures, ia showing real leadership and finding a 
useful continuing function. 


ADVISORY COMMITTEE ON ARID 
ZONE RESEARCH 


MEETING IN LONDON 


"TM Advisory Committee on Arid Zone Research 
set up by the United Nations Educational, 
Scientifle and Culturel Organization held ita fourth 
meeting in the Royal Society's rooms, Burlington 
House, London, during September 20—Ootober 1. 
Following ite former policy, the Committee’s recom- 
mendations were concerned to a large extent with the 
dissemination and exchange of information by means 
of reporta and ia. Reporte have already been 
obtained and circulated on arid rone hydrology, on 
plant ecology, on the olimatio history of arid regions 
and on the utilization of salt water. A successful 
ee eso on arid rone hydrology organized jointly 
by Unesco and the Turkish Government was held in 
Ankara last April. The Committee recommended that 
qualified experts be commissioned to ai ea reporta 
reviewing research on energy sources, including wind 
and solar energy and ther utilization in arid and 
semi-arid ions, and also on the general character- 
istios of arid xone soils and their modification. It 
also recommended that & survey of current research 
in the field of arid zone plant ecology be prepared. 
The symposium planned to be held in 1953 will deal 
with this fleld of plant ecology in arid regions, and 
the Committee considered ita programme and plans 
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for holding it in a Latin-American country in the 
&utumn.e 

Plans were also discussed for the production of a 
handbook to assist those confronted with the task of 
collecting basic data required before schemes can be 
prepared to develop an arid or semi-arid area, Such 
a handbook would aim at two purposes. It 
would first direct the attention of persons concerned 
with organizing development to the various and 
interrelated flelds in which data are needed before 
satisfactory plans for such development can be made. 
Secondly, it should give information as to the best 
methods of collecting and presenting basic data in a 


form that supplies the information needed for their 


practical application. 


EA E ici fe oe cr iter 


instituti Arit an Bare research relating to arid 
rone ees ODE ems may be designated as suitable for the 
exchange of personnel and information and for the 
ire ates of visiting scientific workers. A number of 
applications for designation under this scheme were 
considered by the Committee, which recommended 
that ken follo institutions be added to those 
IH] &b earlier meetings : 
mz T Station (ATurrey Irrigation Areas), Merbein, 


Division of Plant Industry (0.8.1.8.0.), Black Mountain, Canberra. 
Trrasion Besearoh Btation (0:380), , Private Mal] Bag, Griffith 58, 
ew Bouth Wales, 


Katherine Research Station, Katherine, Northern Territory. 
National Field Station, “Gilruth Plate’, Cunnamulla, Queensland. 


Information on Pastoral Laboratory, Denflquim, Box 
P.O., New Bouth Wales, 2 


Laboratorium voor Grondmechanics, Oostplanisoen 25, Delft. 
Watertoopkindig Laboratorium (Hydraulic Laboratory), Ream 61, 


‘Amarillo Conservation Experiment Station, Box 2100, Amarillo, Texas, 


ent of G of Bouthern Callfornta, 8518 
ty Avenne, a aree T oaee 


-Mountain Forest and Range Hxperiment Station, U.B. Forest 
But O Rane T 


Information on Reclamation Engineering Centre, Denver, Colorado. 
Bouth-western Forest and Range Expertment Btation, Tucson, Arizona. 
University of Arizona, Tucson, Arizona. 

Univesity of California Ctirus Hxpectment Station, Riverside, 


Particulars of these instrtutions and of the facilities 
available at each can be obtained from Unesco 
(19 Avenue Kléber, Paria 106). The Committee also 
recommended that member States be reminded of 
this scheme and be supplied with & full list of 
institutions at present associated under it. 

As & result of an earlier recommendation by the 
Committee, a survey has been conducted by Unesco 
of institutions engaged in research on arid rone 
problems, and the Committee recommended that the 

“information thus collected should be made use of to 
compile a directory of institutions engaged in arid 
zone research, 

On the research side the Committee recommended 
that assistance be given to the following rojects. 
(1) A project proposed by tho Institut Prangais 
d’Afrique Noire to study the effecta on plant cover 
of natural factors, mainly climatic, and of human 
intervention such as grazing, trampling and wood 
cutting. Data on this subject are much needed, 
especially since they bear on the deterioration of 
natural pastures. (2) A project proposed by Dr. 
F. W. Went, of the Earhart Plant Research Labor- 
atory, California Institute of Technology, to study 
the rale of dew in plant in arid regions. 
(8) A project proposed by Dr. K. Smidt Nielsen, of 
Duke University, North Carolina, to study the 

iology of the camel and of other desert mammals. 
work would extend that already carried out by 
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Dr. and Mrs. Smidt Nielsen on the physiological 
mechanisms which enable certain desert rodents to 
live on dry food without drinking water. (4) A project 
ns by Prof. L. Picard, Geological 

l, to investigate the climatic changes 
that have "taken place during the Quaternary in the 
arid and semi-arid region of the south-east Medi- 
terr&nean, initially by means of a study of the peat 
deposits of northern Galilee. 
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EUROPEAN COUNCIL 
FOR NUCLEAR RESEARCH 


SESSION IN AMSTERDAM 
y 


HE third seasion of the European Council for 

Nuclear Research was presided over by Prof. 
P. Soherrer when it met at the Academy of Sciences, 
Amsterdam, during October 4-6. The main work 
before the Council was to consider the offers which 
had been made by various member States for 
the site of the proposed laboratory, to hear re- 
ports of progran made by ite four study groupe, 
and to oo & report from its searetary-general, 
Prof. E. Amaldi, on the organization and financial 
implications of future European oo-operation in 
nuclear research. Last June the Council sponsored a 
scientific conference at Copenhagen to promote a 
broad exchange of views upon the problems of 
nuclear research which oould be most profitably 
dealt with by international ion. As a result 
of this conference, it has bean decided that the study 
of mesons and the other new particles which have 
recently been found in the cosmic reys should be 
developed by international co-operation, and by the 
construction of high machines in & suitable 
centre so that these particles might be created 
artificially. Four working-groups were formed by the 
Council to carry out the following respective tasks : 
the first to design a 600-MeV. ayndbmo CvOlottoR | the 
second to ign & proton synchrotron, of not leas 
than 10 GeV. (10'* eV.) energy ; the third to study 
theoretical and experimental developments having & 
bearing on the aims of the Council and to promote 
other forms of European, co-operation in nuclear 
physics ; and the fourth to explore the organization 
and structure of a suitable laboratory. 

progress with the design study of ethe 

soo MAY. syochrocyclotron was reported by Prof. 
C. J. Bakker. The main features of the magnet design 
have been settled, and also the layout of the vacuum 
chamber and radio-frequency system. At one stage 
it had been intended to use & rotary condenser to 
provide the necessary radio-frequency m but as 
a result of a recent visit to the Radiation Laboratory 
of the University of California, the use of & vibrating- 
reed method of tuning is now being studied. The 
general design has advanced to the stage where it is 
necessary to start considering the manufacture of 
the various components. 

Prof. O. Dahl reported that, since the last Council 
mee in in June, an event of can- 
siderable scientific interest has occurred which has 
profoundly affected the work of the Proton Syn- 
chrotron Group. Drs. E. D. Courant, M. B. Livingston 
and H. 8. Snyder, of the Brookhaven National 
Laboratory, have proposed a new focusing Rrineiple 
applicable to a high-energy proton syn 
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This prinorple splita the magnetic guiding fleld into 
sectora that are alternately strongly focusing and 
defocusing. The net effeot of & oombination of 
sectors in this way is a strongly focusing action such 
that any oscillations about the equilibrium orbit 
induced in the motions of the particles are kept small 
in amplitude. This is of outstanding importance 
since, for & given energy, the particles may be con- 
strained within an annulus of much smaller dimen- 
sions than is the case with a machine of conventional 
design. Preliminary study has suggested that it 
should be quite practical to design a machine for 
30 GeV. in whioh the to be stored in the 
magnetic fleld is not more than that required for the 
present 3-GeV. machine at Brookhaven. The work 
of the Proton Synchrotron Group has been 

to take advantage of this new idea. The Council 
expressed ita approval of this. 

One pert of the work of the Council's Group 
directed by Prof. Niels Bohr is to promote forms of 
European co-operation in nuclear physics other than 
the creation of the laboratory. Sweden has offered 
to the Council facilities on the 200-MeV. cyclotron 
which is now working at the University of Uppsala, 
and Prof. Bohr reported that he has arranged on the 
Council's behalf for two or three young nuolear 
physicists from other European countries to take 
pert in work with the machine. (Great Britain also 
has offered facilities on the 400-MeV. cyclotron now 
nearing completion at the University of Liverpool, 
and this, too, has been accepted. Prof. Bohr also de- 
scribed an experiment oarried out at the Institute of 
Theoretical Physics, Copenhagen, by Prof. J. C. 
Jakobsen, which was of interest to the Council because 
it illustrated the new focusing principle proposed for 
proton gynohrotrons. Four sections of a magnet were 
used, being constructed so as to provide focusing 
and defocusing fields in alternate sections. Particles 
were injected from an alpha-partiole source into these 
fields, and it has been shown by the use of a photo- 
grephio plate that they were brought to a foous at 
the end of the fourth section. This experiment has 
provided confirmation of the first-order theory of the 
new focusing method. While it was recognized that 
the experiment stil left unanswered important 
questions about particle stability under practical 
operating conditions, the Council expressed ita 
appreciation of the work. 

In a report by Dr. I. L. Kowarski, it was stated 
that the main work of the Laboratory Group since 
the Counoil's last meeting has bean concerned with 
obtaining the relevant technical information about 
the sites offered for the laboratory and with the 
preparation of a draft convention for the building 
stage. Four member States had made formal 
applications to the Council to have the laboratory 
built in their territory, namely, France, Denmark, 
Holland and Swrtzerland ; each country had supplied 
detailed information &bout its site and had bein 
invited to make the case for it to the Council. From 
the information given, it appeared that any of the 
four sites would satisfactory on purely technical 
grounds. It was generally recognized that the choice 
would also take mto account other considerations, 
such aa the balance between international common 
good, plus the national benefit from it, on one aide, 
and the necessary sacrifice of national resources, on 
the other. Competition between each of the four 
member States to have the laboratory within ita 
territory was keen, but the subject was debated in a 
courteous atmosphere, and when all but Switzerland 
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had withdrawn their offers, however reluctantly 
Geneva was unanimously chosen as the site for the 
future laboratories. a 

Since the Counoil had deoided at ita second meeting 
to give support to cosmic-ray research, the secretary- 
general reported to it the results of an international 
expedition which had been independently organized 
and operated in the Mediterranean area to carry out 
research in the high atmosphere using balloons. A 
total of thirteen balloons has been launched, and 
1,300 o.c. of emulsion exposed to radiation at 70,000 ft. 
for an average time of 64 hours has been recovered. 
This is approximately ten times more emulsion than 
has previously been exposed. It was considered that, 
besides providing a considerable amount of material 
for research work, the expedition has been very useful 
for improving the technique of balloon launching. 

In his draft of an interim report for the govern- 
ments of member States, the secretary-general 
outlined how the Council came into being, its present 
stage of development and ite plans for the future. 
At the present time studies concerning the equipment 
and organization of & laboratory are in full progress. 
It is hoped that by the spring of 1953 these studies 
will have advanced sufficiently to allow member 
States to take final decisions regarding the con- 
struction of an international nuclear research labor- 
atory, and the organization of other forms of 
co-operation in nuclear research. It is estimated 
that the next stage of development will last soven 
years and cost & total of 27 million dollars, after 
which the estimated annual running oost of the 
laboratory would be a maximum of lj million 
dollars. Very preliminary consideration was given to 
questions of organization which will arise in the 
third stage and to the form of the convention which 
will set out the constitution of the organization. This 
report is to be studied again by the Council before 
it is submitted to the governments. 


TERCENTENARY OF THE 
LEOPOLDINA ACADEMY, 
SCHWEINFURT 


HE tercentenary of the foundation of the 

Leopoldina Academy in Schweinfurt, Bavaria, in 
the West Zone of Germany, was commemorated 
during July 18-15 under the auspices of the civic 
authorities and, Historical Society of the town. This 
was in the nature of a Nachfeter to the main celo- 
brations at Halle in the East Zone of Germany (see 
Nature, April 5, p. 576), at which the Schweinfurt 
delegate was Dr. Josef Helfrich. Prior to the zonal 
split, the late president of the Academy, Prof. Emil 
Abderhalden, who died in Zurich in 1960, had hoped 
for the teroentenary celebration to be held in 
Sohweinfurt. 

The Senate of the Academy at Halle, under its 
newly elected president, Prof. Otto Sohluter, and 
new senior vice-president, Prof. Heinrich Brandt, 
was represented by the secretary, Prof. Rudolph 
Zaunick, of Dresden (East Zone), who placed a wreath 
on the grave of the founder, Dr. Johann Lorenr 
Bausch (1605-65), reported on the present activity 
and projects of the Academy, and held & business 
meeting of members. The Martin-Luther University 
of Halle was represented by the rector, Prof. Rudolf 
Agricola. Prof. Michele Gortani brought greetings 
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from the University and Academy of Bologna. A 
was read from the veteran member, (the 
late) Sven Hedin, the Swedish explorer. 

Prof. Zaunick spoke at the ing seasion on 
“Idee, Form und Inhalt der Akademie in der Antike". 
He showed how the modern idea of æ soientiflo 
academy back not to the Axxdypem of Plato, 
whioh Secluded and explicitly ridiculed experiment- 
ation, but to Ptolemy's Movo tiov. 

At the scientific session, Prof. Wilhelm Lorey, of 
Frankfurt, spoke on ''PersÓnliche Erinnerungen an 
Mathematiker unter den einstigen Akademie-Mit- 
glieder”. The Leopoldine Academy, which started 
as 8 medical society, took in no pure mathematicians 
as such until 1876. But some members, such as 
Werneburg, Goethe’s contemporary, like him hostile 
to Newton’s oolour theory, and & fanatical protagonist 
of the duodecimal system, had started life as mathe- 
maticians, and many more, like Goethe, recognized 
the great educative value of mathematios. “A pupil 
of Georg Cantor at Halle and of Felix Klein at 
Göttingen, Prof. Lorey recalled that he was often 
the sole audience at Cantor's lectures; and 8s one 
of the very few surviving contemporaries of Grace 
Chisholm (afterwards Mrs. W. H. Young) at Klein’s 
seminar, he told the story behind her ‘unforgettable’ 
first appearance in the famous armchair at Klein’s 
house. An enlightened Prussian Minister for Educa- 
tion, who thought mathematics the best subject to 
uso as & guinea pig in testing whether women could 
or should be admitted to the universities, but wished 
to create no precedent for German women, entrusted 
to Klein the task of making suitable inquiries on his 
professional travels abroad. Grace Chisholm came 
from Cambridge and Mary Winston from the United 

- States, and by their success opened up university 
careers to German women. The talk was illustrated 
by lantern-slide portraits of many eminent mathe- 
maticiang whom the had personally. 

Dr. Steck, of N , under the title “Albrecht 
Dürer als Mathematiker und Kunsthistoriker”, 
el&imed that Durer had made a thorough study of 
mathematics and expreesed life-long ideas on the 
unity of beauty and truth in his last three written 
works, ‘Unterweisung der Meesung . . ." (1525), 
'"Befestigungslehre" (1527) and ''Proportionslebre", 
published posthumously (1528). 

Prof. Hans Gallwitz, director of the Geological 
Institute at Halle, gave & talk of the greatest interest 
on “Ausgrabungen von Wirbeltieren und Insekten in 
der Eorhnen Breunkohle”’. Unique palmontological 
discoveries have been made in the open-cast ooal- 
mines in the Geiselthal near Halle.  Exoeva&tiong 
started by J. Weigelb in 1928 have only since the 
Second World War been successfully resumed, and 

ise iB due to the mme-management and workers 
or their consistent co-operation. A film taken on 
the spot showed how specimens are detached and 
treated for tion. The finds are unusually 
complete: not only whole skeletons, but also some 
akin, muscle and other soft-tissue remains are found, 
and even colours have been in some 

plant leaves and iridescent beetles. It is clear that 
the rate of sedimentation was rapid enough to 
prevent the attack of organio substances by atmo- 
spheric oxygen. Moreover, large desert tracta sur- 
rounded the district, isolating it and ita inhabitants. 
The coal strata have an extensive surface area and 
attain a thickness of up to 100 m. on the southern 
rim. Tectonic movements, and particularly sub- 
sidenoe due to salt-leaching in the underlying 
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Permian, can be clearly dus ees the 
formation of deep water-holes produced by the afore- 
mentioned process was particularly favourable to the 
concentration of specrmems ; others are found closely 
scattered over certain areas, called Leichenfelder, 
which were subject to recurrent flooding and which 
must have been formed ag the result of periodically 
recurrent catastrophes. 

The iod, about forty million years ago, to which 
the finds belong lies near the inning of the mass- 
development of the mammalian order. Plant ramains 
clearly indicate a tropical and sub-tropical climate, 
and & dual rainy season is evidenced both by the 
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. two-fold lamination in the coal profile and by the 


otoliths of fish. In fishes and frogs, the shape of 
cutaneous pigment-carriers as seen under the mioro- 


scope points to asphyxiation. Minute specimens of 
insect , pollen grains of the order of 107* gm. 
in weight, even bacteria in the traches of insects 


have been discovered. Among the finds are giant 

ta, long-legged alligators, crocodiles with par- 
ti incubated eggs, & mammal transitional between 
insectivores and prosimians (with both hairs and 
spines), and one of the early prototypes of the horse, 
one foot high, with three toes on the hind-feet and 
four on the fore-feet. 

Prof. H. Burgeff, of Würzburg, fresh from & visit 
to the United States, spoke on ‘‘Samenkeimung, 
Entwicklung und Kultur deutscher Orchideen”, 
elucidating by diagrams and lantern-slides his 
method of cultivation in a double flower-pot, the 
seeds being planted individually in a net or weft of 
fungus-threads. The method has ‘succeeded for all 
indigenous orchids, after guarding against the danger 
of destruction by mice, whereas the usual method 
has always failed except for the Platanthera. 

Several speakers, notably Prof. HAmel, of the 
two-hundred year old Bavarian Academy of 
Sciences, Prof. D. Ackermann, of Wurzburg, and 
Dr. F. Gademann, of Schweinfurt, did justice to the 
life-history and supr&-national aime of the Leopoldina 
and of ita foundation members—Brausch, Fehr, 
Metzger and Wohlfarth. These last-named were the 
first to put into practice the precepta, set out in the 


"New Atlantis" by Francis Bacon, for & scientific 


academy such as every principal city of Europe was 
soon to (London 1662, Paris 1666, Berlin 
1711, Madrid 1718, St. Petersburg 1725, eto.). It is 
remarkable that this occurred in a small market-town, 
with a strong industrial background, in times of 
disruption rather like our own. A quotation that 
mystifled some of the audience was from the curious 
charter that Kaiser Leopold I granted the Academy 
in 1687, when also it acquired its full name, oon- 
ferring, a8 one of the normal privil due to the 
Court rank bestowed on the president by the charter, 
the right to “legitimize illegitimate children” and to 
"declare dishonourable persons honourable". 

Schweinfurt has preserved intact the fine library 
of more than a thousand volumes left to it by Dr. 
Bausch, chiefly on medical and botanical subjects ; 
a part was on view, together with works by 
other local Academy membera—notably that on 
Ja by Philipp Franz von Siebold (1832), and with 
it his ‘Life’? by the Japanese, Prof. Shuzo Kuro 
(Tokyo, 1926), the largest biography of a European 
ever written by an Asiatic. 

An i tion of the native poet Friedrich 
Riokert (1788-1866), a Haydn sérenade in the 
courtyard of Mainberg Castle and a visit to the 
exhibition of medieval Franoonian church art at 


No 4339 December 21, 1952 


Wurzburg Castle—the moat striking feature of which 
was & large collection of the sculptures of Tilman 
Riemenschneider (1460-1581)—were the main social 
items in the proceedings, which were essentially 
informal. As in the oase of the Halle celebrations, 
detailed reporte wil be published in the Nova Aca 
Leopoldina, including & full &ooount of Prof. Gall- 
witsz's researches. But, es yet, no copies of the 
current year’s issue have reached the British bodies 
who were recipients before the War (and whose 
publications have been received up to date by the 
Academy), although at the time of the Halle 
meeting it was hoped to make up the deficiency 
forthwith. "R. C. H. Youre 


FARM WATER SUPPLIES 


N October 21, under the &uspioes of the Society 
for Applied Bacteriology, & series of papers were 
read on various aspects of ‘Farm Water Suppliee". 
The introductory pe was given by Mr. G. T. 
Morgan (Ministry of ioulture and Fisheries), who 
at the outset emphasized the great importance of 
cleanliness in milk production and the ce of 
water supplies in this connexion. Of the 158,000 milk 
producers in Great Britain, 40 per cant own leas than 
ten cows, and a large proportion still have inadequate 
and unsatisfactory water supplies to met the 
estimated daily requirement of some 380-35 gallons 
per anmnal. With so many small units it is difficult 
to effect immediate improvements, particularly when 
so many of them have been producing satisfactory 
muk for many years. Information is being collected 
continuously, supplies are checked, and advice is 
given for mproving their ity; reasonable time 
being allowed to correct faulta and to effect the 
desired improvements. 

Sir Willi Savage (Taunton), the eminent 
authority on public health matters, emphasized the 
need for & practical a ach to the problem, aince 
it is clear that pi ies for agricultural 
purposes are not poesible, on economic grounds 
and, secondly, because there is not sufficient water 
available. The quantities and qualities required must, 
therefore, be related to their uses. On only rare 
occasions have water supplies been incriminated in 
eS of bacterial mfection, and m. thege cases 

- Salmonella and enteric organams have been 
involved. Moreover, for most dairying purposes, the 
standards of water supplies need not be as high as 
those for general domestic supplies. Well and stream 
waters are quite satisfactory for animal drinking and 
for byre washing. Pure supplies are essential for 

ing all surfaces which come into direct contact 
with the milk. Sir William was sceptical of chemical 
disinfection, since this is usually carried out by 
unskilled farm hands. 

Mr. W. A. Cuthbert (Leeds) said that 07 per cent 
of farm water supplies are from wells, usually shallow 
ones, or from springs. By means of a series of lantern. 
slides he illustrated the unsatisfactory nature of many 
such wells and the difficulties of tracmg the real 
sources of same of the springs. Infection in these 
waters are mainly found to be due to human pollution, 
which can be dimitatod by appropriate protective 
measures, although these often involve reconstruction. 
Chlormation should also be employed, but this cannot 
be relied upon entirely to render a bad water safe. 
In farm water supplies, the counte of Bact. colt and 
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coll-aerogenas groups vary independently, so tbat 
differentiation of fecal and non-fwoal organisms is of 
little value for diagnostic purposes. Topegraphical 
examination of all supplies is essential and should be 
considered along with becteriologioal findings before 
expressing judgment on any supply. Numerical 
standards for bacterial content are in themselves of 
no value in assessing farm water supplies because of 
the considerable seasonal variations enoountered. 
Investigation has shown that factors responsable for 
this variation include soil temperature and, to & leas 
extent, rainfall. 

Dr. J. H. McCoy (Hull), considering the significance 
of polluted farm water lies in relation to human 
infection, said that standard bacteriological testa 
cannot of themselves guarantee the non-pathogenicity 
of any supply. Topographical examination is a first 
essential to eliminate obvious faults. Epidemics of 
milk-borne enteric infections are traceable mainly to 
carriers, but a small number is undoubtedly attributed 
to the water supply, for example, the Croydon 
epidemic of 1987. Dr. MoCoy also directed attention 
Doe Ar haee ax in dairy products, 
such as lipolytic and ytio ia in cheeses, 
but seid that these uld not be present in large 
numbers m properly handled milks. Mr. T. C. 
Ketohen (Ministry of Agriculture and Fisheries), again 
emphasizing the practical and financial ets 
described in detail several ways in which the design’ 
and rantena oF fena water stare Gould, De 
improved. Examples were given of how these could 
be effected by fencing off springs and wells from 
animal contact, by substitutmg bore-holes for shallow 
wells, by redirecting and piping flows from springs, 
or by proper wallmg and fencing of well-mouths. 

The discussion was opened by Dr. Windle Taylor, 
who emphasized the importance of chemical tests on 
waters, and further the significance of the 
Bact. cols/ooliform ratio, stating that fecal Bact. coli 
appears to survive much longer in water than was 
originally thought. 


INTERNATIONAL SANITARY 
REGULATIONS 


R more than a hundred years the progressive 
nations of the world have endeavoured to 
arrange & uniform sanitary code to govern inter- 
national trafic and to utilize the best preventive 
measures agamst the importation of infectious 
diseases, especially cholera, plague and yellow fever. 
Important work to this end was done by the Pan- 
American Bureau, the Offce International 
d'Hygiène Publique, and the Health Organization of 
the League of Nations'. The development of air 
travel led to the International Sanitary Convention 
for Aerial Navigation, afterwards modified in 1944, 
like the convention of 1926 for maritime traffic. 
During the first half of the present century there 
were as many as thirteen conventions or diplomatio 
ee ee eds c acd 
be at frontiers. None of these conventions 
completely superseded all ita predecessors, nor were 
all the States parties to these arrangements, some 
Pe incu o Hh oe oe 
This disunity caused trouble and confusion in inter- 
national trafic. Further defects were the delay in 
ratifloation, which prevented the application of the 
agreed measures rapidly and simultaneously; and 
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the difficulty of revising them expeditiously in the 
light of scientific and technical progress, experiance 
gained afid new epidemiological knowledge. 

The United Nations World Health Organization 
was established in 1046, and in ita constitution was 
given authority to adopt international sanitary 
regulations. Without delay, the Interim Oommission 
of the Organization appointed expert committees to 
prepare & revision of existing sanitary conventions. 
They studied such questions as the sanitary control 
of the Mecca Pilgrimage, modern advances m 
epidemiology and methods of preventing transmission. 
of disease by insect vectors. The technical doou- 
mentation thus produced enabled the Expert Com- 


mittee on International Epidemiology and Quarantine, 
with the help of ita legal sub-committee, to prepare 
ations. 


Ën apa M ary draft international sanitary 
m 1961 these regulations were considered 
ial committee appointed by the Third 
World Health Assembly at thirty-six plenary meetings 
held in the Palais des Nations, Geneva, under the 
chairmanship of Dr. M. T. Morgan (Great Britain). 
After receiving comments and suggestions from the 
delegates of the member States, & final draft was 
prepared which the special committee submitted to 
the Fourth World Health Assembly. The text of the 
Regulations was adopted unanimously on May 25, 
. 1951, by the representatives of the sixty governments 
present. 

The first part of the official record of the Inter- 
national Sanitary Regulations consists of the pro- 
ceedings of the special committee, appointed by the 
Third World Health Assembly, and of the plenary 
session of the Fourth World Health Assembly. The 
second part of the volume contains the text of the 
Regulations with an explanatory memorandum, & 
table of comparison between the provisions of the 
Regulations and those of previous sanitary oon- 
ventions and similar agreaments, and an index to the 
Regulations. The Regulations are a revision and a 
consolidation of the text of the numerous previous 
conventions and ents ; they came into force 
for all member States of the World Health - 

_ ization (and also for those non-member States ich 
so signify) on October 1, 1952. 

Turning to the Regulations themselves, they are 
framed in the endeavour to secure maximum seourity 
against international spread of disease with minimum 
interference with world traffic. They revise and 
consolidate previous provisions on plague, cholera, 
yellow fever and typhus, including the Pan-American 
Banitary Code, Havana, 1924. paing fever, being 
suitable for control in ports, airports and at inter- 
national frontiers, has been added. Supplementary 
regulations dealing with measures for ee the 
spread of other epidemic diseases may bo ud 
tme to time, d Ns ee ee 
malaria. 

It is required that the appearance of & quarsantin- 
able disease in & territory, and, if necessary, its con- 
tinued existence, shall be notifled to the Organization, 
which will report the information to all health 
administrations to which the Regulations apply. 
Thus health administrations will have a world-wide 
knowledge of the epidemiological situation of quaran- 
tinable diseases. * measures for the prevention of 
the importation of pestilentia] disease, ıt is intended 
that a State shall chiefly rely on ita own public health 
service. The ek pi concerning plague, cholera, 
yellow fever, typhus and smallpox include all modern 
scientific methods of prevention. Vaccination 1 
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advised in the case of yellow fever; but not as regards 
typhus, because modern insecticides, properly applied, 
and dismfection where appropriate, afford adequate 
security. Rules governing the health control of the 
Mecca Pilgrimage have been added. 

After reading the Regulations, including the pro- 
cedure for acceptance, reservations and rejections, 
one obtains the impression that a great step forward 
has been made in the international control of epidemic 
disease. When all the governments of the world adopt 
the Regulations and implement them, they will 
protect not only their own frontiers from ilenoce, 
but will also materially contribute to the health of 
all nations. A. 8. MaoNatry 


! MaoMalty, Sir Arthur, Waturs, 170, 108 (1052), 
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COPYRIGHT AND THE SCIENTIST 


the scientific man, nurtured in the tradition of 
the greatest poasible freedom for the circulation 
and interplay of new scientific knowledge, anything 
that tends to restrict that freedom is liable to be 
irksome. If the Copyright Act of 1011 was guilty of 
causing (or more accurately of perpetuating) uncer- 
tainty among the general publio as to the extent to 
which published works might be reproduced, it is not 
surprising that it should have a to the 
scientific worker to be something of a maze, any 
tortuous path of which might lead him to wrong- 
doing. Apart from such general uneasiness, three 
speoiflo factors have in recent years given added 
point to the problem. First, and probably the least 
troublesome, the growth m the use made of review 
literature has brought out the need for some clearer 
definition of the degree to which & work might be 
quoted without infringement of the "fair dealing” 
provisions of the Act. Secondly, the copious increase 
in scientific and technical literature during the present 
century has brought with it a corresponding need for 
digesta and summaries for convenient record by the 
research worker. Thirdly, advances in photo-copying 
and miorophotography have simplified the repro- 
duction of teblea of results, technical reporte and 
periodical articles and. virtually removed the principal 
“disincentive” to copying, namely, the laborious 
process of manual transcription. If the Report of 
the Copyright Committee* set up by Mr. Harold 
Wilson, then President of ie Baard of Trade, in 
April 1951 does not entirely resolve these problems, 
it does provide & reasoned commentary on them and 
ita recommendations will doubtless form the basis of 
any new legislation that may be introduced. 

It seys much for the good sense of scholars, authors 
and publishers alike that no test case has so far been 
brought in British courts. Yet it is virtually certain 
that the law of copyright, aa it now stands in Ehre 
to the limited copying permissible of any work ‘‘for 
the purpose of private study, research, oritioiam, 
review or newspaper summary” haa been. frequently 

in the scientific fleld. The facta that, first, 
infringement has probably taken place either in- 
ignorance of the law or from a lack of understanding 


* Report of the Copyright Committee, Omd. 880% (London * 
HALBO. 4s. Ga. nei ) 
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of the conception of published work aa property ; 
secondly, that no author or publisher has yet felt 
able to seek issue at law; and thirdly, that evidence 
of unlawful copying in cases of private study or 
rescarch must be extremely diffüloult to obtain, only 
serve to em iro that the present position is 
founded on fundamentally bad law. Two conflicting 
interests must be reconciled. On one hand, the 
scholar’s interest demands that reasonable freedom 
to profit from the speed and cheapness of modern 
photographic methods of copying should be enjoyed, 
ec where original works are scarce or out. of 
print. On the other, the author or his publisher— 
neither of whom may be responsible in these days 
for a work going out of print—quite reasonably fore- 
sees that mdiscriminate and cheap photographic 
copying may substantially affect his own income. 

The Copyright Committee's diagnosis of this 
general problem is not at fault. What is debatable 
ig whether the formula which ıt puts forward as 
machinery for the reconciliation of these two seta of 
interests rests upon & proper assessment of the nature 
of scientific cammunication. Broadly speaking, the 
Committeo attempts to differentiate between the 
copying of periodical literature, books and manu- 
scripts, & distinction of form rather than of content. 
The assumption is made—and for the purposes of 
science rightly made—that consideratione of speed 
and currency lend the greatest importance to copying 
from periodical publications. Here it is proposed 
that, subject to certain statutory rules to be drawn 
up in consultation with organirationa directly inter- 
ested, any periodical literature should be available 
for copying. The minimum provisions of these rules 
which the Committee suggests ia that copying ahould 
be done only by certain specified non-proflt-making 
bodies, that the responsible librarian should satisfy 
himself that copies are genuinely required for private 
study or research, that one copy only of any one 
excerpt should be supplied to any one person and 
tho excerpt restricted to one article, that the copy 
should not be supplied at less than cost price and 
that the applicant should give & written undertaking 
that the excerpt will not used for other than its 
declared purpose. Apart from the question of 
deagnating the bodies under which such copying 
would be permitted, disci probably recognize, 
and are doubtileas envi as giving force of law to, 
a procedure that is already not uncommonly adopted 
by learned societies and research libraries. Copying 
from books would be treated similarly except that 
the rules, since speed would not seem to be so 
essential, would enjoin some attempt to secure the 
author's or his publisher's permission before any 
"gubetantial" extract was copied. 

It is not, howevor, sufficient to disti only 
between the various forms of printed publication. A 
more fundamental distinotion lies between types of 
material published and, particularly, between works 
of creative imagination and or articles which 
bring scientific research data to public notice. While, on 
one Hand, the author of & creative work expecta to 
receive payment, and indiscriminate copying would 
be against his interests, for the scientific man, on the 
other hand, publication is rarely a matter of oom- 
mercial reward. The scientific man’s financial return 
is often nil, or a merely nominal sum. His real profit 
is in the form of an increase in professional reputation. 
Indeed, his interest, like that of scientific progress, 
demands that his work should be circulated as widely 
and as freely as possible. Some such notion doubtless 
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lies behind the common practice among learned 
journals of making reprints of their papers, readily 
available to contributors; and since this indicates 
acceptance by a considerable body of publishers of 
the advantages of the system, it is diffloult to see 
that an extension of freedom to copy from soientiflo 
papers could do material harm. It should, of course, 
be required that every copy so made should bear a 
full reference to the original publication, and re-sale 
should be prohibited by law. 

Needless to say, & general arrangement such as 
this would still be open to objections. Is it certain, 
for example, that works of creative imagination will 
not occasionally come near to being properly regardexl 
as of scientific value? Is it reasonable to givo the 
foroe of law to & permissive arrangement embodied 
in the Royal Society’s “Fair Copying Declaration”, 
and extend ita application to all commercial scientiflo 
publishers in addition to those who have already 
accepted its provisions, together with many learnod 
societies and other publishing agencies ? How, if at 
all, would any general relaxation of copyright law in 
relation to scientiflo works affect Britiah interests 
abroad under existing or contemplated international 
copyright conventions ? Awkward as they aro, it 
should not prove impossible to reach a fair solution 
of these problems. At the moment, it appears 84 
though the Committee, in trying to please research 
worker, author and publisher elike and in treating 
all publication as a commercial investment, may havo 
fallen into the trap of proposing statutory authority 
for a piece of cumbersome protective machinery which 
was created in self-defence against an anomalous and 
outmoded law. LESLIE WILSON 


CHEMICAL RESEARCH 
LABORATORY, TEDDINGTON 


REPORT FOR 1951 


A PUBLICATION bearing the neral title 
“Chemistry Research 1951''* inol the report 
of the Chemistry Research Board, signed by tho 
chairman, Prof. E. L. Hirst, and the report of tho 
Chemical Research Laboratory, Teddington, ovor the 
signature of the director, Dr. D. D. Pratt, together 
with the customary lista of publications during the 
year, standard substances and staff, and an alpha- 
betical list of species in the National Collection of 
Industrial Bacteria, which now includes more than 
five hundred strains. Following a special review by 
the Board of the research programme and distribution 
of effort in the Laboratory, increased effort has been 
assigned to the purifloation of organio compounds 
and the precise measurement of physical properties, 
and to the microbiological production of sulphur. 
Work on the precise measurement of the vapour 

and boiling pomta of bases of the pyridino 
series has been resumed, and greater effort has been 
given to the chemical side of the joint programmo 
with the Physica Division of the National Physical 
Laboratory on accurate bomb ocalorimetty. A team 
from the Chemical Research Laboratory is now using 
for the microbiological reduction of sulphate the 
continuous process developed by the Ministry of 
Supply's Experimental Station at Porton. 


* Department of Selentific and Industrial Research. of tho 
Obemistry Research Board with the of the Director of the 
Chemical Research for the Year 1061. Pp. !v+120+4 


plates, (London: H.L Stationary Office, 1052.) 4s. Gg. net. 
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Although the new Radiochamical Building of the 
Laborajory was expected to be ready for occupakion, 
this would not suffice to meet the lack of &ooom- 
modation stressed in the rt for 1950; but that 
position should be alleviated by the new prefabricated 
building, specially designed for microbiological work, 
which was to be completed by the middle of 1952. 
(Both buildings have now been completed, see Naturs, 
October 18, p. 648.) The Board's report stresses the 
extent to which fundamental work on corrosion is oon- 
tributing to the solution of practical problems. Four 
model Scotch marine boilers have been installed on 
behalf of the British Shipbuilding Research Association 
for the Corrosion Group to investigate the corrosion 
produced in boiler tubes by the infiltration of salt 
water, and the Group is also advising the British 
Electricity Authority on the corrosion, of boiler tubes 
in its generating stations. Use of potassium chromate 
containing ohromium-51 in the study of corrosion 
inhibitors has indicated that the role of the mhibitor 
is not solely that of an oxidant keeping the iron oxide 
film in repair, and the radioactive tracer technique 
has already furnished information on the amount of 
chromium in the protective fhn and the distribution 
of the chromium over the surface. The use of electrode 
potential deogy-ourves has thrown further light on 
the mechanism by which sodium benzoate and 
potassium chromate inhibit corrosion, while good 

is reported in the fundamental work on the 
orain of massive metal surfaces. Other work has 
shown that sodium salts of the three nitrocinnamio 
acids and of o-nitrohydrocinnamio acid, at 0-5—1-0 per 
cent, inhibit the corrosion of cast iron as well as of 
zino in distilled and mains water; the electrochemical 
investigation of the behaviour of painted steel panela 
in the solutions of various oamotio preasures oon- 
tinued, and electrochemical studies of anaerobic 
microbiological corrosion were started, as well as 
preliminary work on the effect of the cooling fluid on 
the turning of mild steel and on the application of 
vapour phase inhibitors for arresting corrosion in 
closed installations. 

In the production and analysis of pure germanium 
for the Radio Research Board, the Inorganio Group 
has succeeded in reducing to about 1 part in 10° the 
arsenic content of germanium dioxide, produced from 
the tetrachloride, by distilling germanium tetra- 
chloride in the presence of hydrochloric acid and 
chlorine. Further work on p hatio fertilizers has 
been directed largely to the uction of dioalcium 
phosphate and the recovery of tha nitrio acid used in 
& ing the phosphate rock. Besides a literature 
survey of the recovery of sulphur from’ calcium 
sulphate, has continued to study the 
spectrophotometric determination of arsenic by the 
‘molybdenum blue’ method; its spectrographio 
laboratories have been equipped with a ‘multiservice 
unit’ and a Beckman spectrophotomster with flame- 
photometer attachment, while efforts have been made 
a ee e 
samples and to p on & sound basis the inorganio 


techniques required to deal with the jnoreasing 
number of inorganic materials presented for 
analynis. 


In the Radiochemical Group the scope of chromato- 
graphic methods has been extended to & wider range 
of metals, including tantalum and niobium, which are 
difficult to separate in other ways. Further improve- 
ments have been made in physical methods of 
analysis, end a polarographic method has been 
developed for continuously recording the variation 
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in concentration of metal ions in solution, and a 
method devised for the measurement of carbon-14 
operating in solution, based on & scintillation tech- 
aa Studies were carried out on the adsorption of 
gold, copper and iron from cyanide solutions by 
‘Amberlite I.R.A. 400’ resin and of nickel, cobalt and 
zino by ‘ZeoKarb 225’ cation-exchange resin, as wall 
as on the precipitation of uranium and other metals 
from solution. 

Much of the work of the Organic Group has been 
concerned with the provision of services to other 
organizations, and its preparative work has included, 
for example, the supply to the Medical Research 
Council for fleld trials in Africa of a sample of 
N,N, -bts-(4-eminocinnalyl-6-)guanidine, which has 
shown promising trypanocidal activity, & new syn- 
thesis of 2: 6-hydroxybenzoic acid, 
and in igation of 2:3:5: 6-tetrahydroxytere- 


hydrocarbons 
have been supplied to industrial and other labora- 
tories in Britain for use as standards in calibrating 
ma trometers; «-picoline has been hydro- 
deste ei 120-140? C. tn the presence of W-6 Raney 


nickel catalyst, and benzene oontaining oarban-14 
atoms has synthesized, as well as ethylene 
oxide oontaining oarbon-14 for use in insecticide 
studies. 

The unique of polyvinyl alcohol mem- 
branes are studied by the Hi Polymer 
Section for studies in osmometry and exohange 


behaviour of large quaternary ammonium cations. 
A second series of sulphonated polystyrenes of 
different degrees of cross-linking has been prepared 
from & divinylbenzene solution supplied by the Dow 
Chemical Co., and the relative ooeíficibnta are 
in generel consistent with theories of ion-exchange 
equilibria which em; ize the importance of the size 
of the hydrated in the ream. Work has been 
commenced on the preparation of strongly basic 
resins by the chloromethylation of styrene, and, in 
work on the application of lon-exchango reains, B- and 
y-cesoroylio acids have been separated on an anion- 
regin. 
tal studies in the Microbiological Section 
indicate that reducing agente enhanoe the viability 
of dulplisioradasing badain i 
led to the development of a method for the accurate 
counting of live organiams. Work on the breakdown 
of organio compounds by these organisms has demon- 
strated the importance of pyruvio acid in their 
metaboliam, anil oer strains have been found 
which require no reducible sulphur when grown with 
pues: Investigations on the inhibition of 
ydrogen absorption have continued, and those 
sulphate analogues found to be active inhibitors in 
manometric studies have been tested as inhibitors 
of the growth of the strain in sulphate- 
defloient GPYS medium; culture filtrates of this 
strain grown in GPYS and LYS media showed no 
trace of antibiotic activity against a wide variety of 
organiams. Further experiments have shown that 
elemental sulphur can be produced by the combined 
action of pure cultures of sulphate-reducing bacteria 
and the otosynthetic green or purple sulphide- 
oxidizing teria in & common ium and provide 
strong evidence that some of the sulphur in the 
Oyrensican lakes was produced from sulphate by 
similar combined action. 
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ROYAL GREENWICH 
OBSERVATORY 


ANNUAL REPORT FOR 1951—52 


HE annual report of the Astronomer Royal for 

the period May 1, 1951-April 30, 1952*, deals 
with the three separate sections of the Royal Green- 
wich Observatory at Herstmonoeux (inc HM. 
Nautical Almanac Office), Greenwich and inger, 
and provides an account of the work carried. out at 
each place as well as a short description of the 
condition of the buildings. In some cases the progress 
of repair and reconstruction leaves much to be 


Approval has been given to the recommendation 
of the Board of Visitors that the old of the 
Royal Observatory at Greenwich should be used as 
an astronomical and navigational annexe to the 
National Maritime Museum, and the trustees of the 
latter have received official intimation of this reoom- 
mendstion. The Astronomer Royal proposes leaving 
the historio instruments belo to the Obeervatory 


in the old at Greenwich—e decision which 
will give wide lio satisfaction. The progreas of 
the work with 86-in. Yapp reflector at Greenwich 


has been disappointing, owing to further deterioration 
in the sky aince the end of the Second World War, 
largely due to street with meroury-vapour 
lamps, recently installed; a reduction in the 
output of the telescope has been sured by ilinass 
the obeervers. The programme of 
RO sa ta for luminosity effecta correlated with 
anomalous trigonometric is now directed 
towards fainter stars, and this, with the other factors, 
is responsible for the fact that only forty-six spectra 
of thirty stara have been obtained with the main 
reflector. 

Time sorvioe throughout the year has been based 
upon astronomical observations made with the small 
transit B at Greenwich and the Bamberg broken- 
transit mstrument at Abinger. A total of 509 
observations at both places was made in the twelve 
months covered by the report, and an analysis of the 
performanoe of the clocks that considerable 
changes occur in phase and amplitude of the annual 
fluctuations in the rate of rotation of the earth. The 
values obtained for 1950-51 are amaller than those 
given by many previous concordant analyses, and 
hence it is not ee to apply corrections month 
by month to time determined astronomically so 
aa to produce a uniform time system. A time system 
that is approximately uniform is defined. by the best 
quartz clocks, while the astronomical determinations 
of time over two or three years are used for giving 
the error and the rate for each clock. 

Preliminary work has been started on the prepara- 
tion of the Admiralty magnetic charts for the epoch 
1955; the unfortunate dearth of recent observational 
data over many parts of the earth, particularly in 
central Asia and in the oceans, renders it extremely 
difficult to construct reliable current charts of secular 
variation. The employment of spherical harmonic 
analysis to improve the charts in regions where no 
observations have been made cannot be regarded as 
very satisfactory ; the process ia one of distri 
the insocuracies and is & poor substitute for the 
deplorable lack of observational data. 


seria DEM Royal: to bho ea eee MN 
Rayal Greenwich O M redi Aic at the Annual Visitation of 
Hope Obrvatry June 7,1 aPp. 30. (Greenwich : Ge ole 
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An important collaboration between H.M. Nautical 
Almanac Office and the Nautical Office, 
United States Naval Observatory, has resulted in the 
British ''Air Almanac” and the “American Air 
Almanasc’’ becoming & single publication bearing the 
title “The Air Almanac’’. Although printed separately 
in Great Britam and the United States, the two 
editions are printed photographically from identical 
material. This production representa & very important 
step in international co-operation, and the United 
States authorities have agreed to supply, at nominal 
cost, specially pulled’ proofs on glossy paper suitable 
for photographic reproduction to the official almanac- 

cing agency in any country. The International 

Aviation Organization has recently directed 
the attention of contracting States to the availability 
of this Almanac for reproduction in other countries, 
with or without language changes, and it is hoped 
that it may eventually become international. 

Some disappointment is expressed in the report at 
the slow progress in the removal of the Observatory 
from Greenwich to Herstmonoeux. Nearly four years 
have passed since the first sections of the staff were 
moved to Herstmonceux; but the only instruntenta 
that have been installed are the spectroheliograph 
and. spectrahelicacope, and the 26-in. and 28-in. 
refrectors still remain diamantled at Herstmonceux. 
The Oook reversible transit circle is still at Greenwich, 
but no large of observations will be started 
with it Gael it has been installed at Herstmonceurx. 
Increased industrial staff and, in consequence, 
increased expenditure attend the separation of the 
Observatory into three sections at Herst- 
monceux, Greenwich and inger, and, in addition, 
iue is lom of flexibility end adoh BUCEAR 
inoonvenienoe. The most serious disadvantages of 
the division are the logs of observations and the lack 
of training in obeerving by many junior members of 
the staff. The meridian group, which is already far 
behind schedule, is to be proceeded with, but the 
financial cuta imposed this year have prevented a 
start on the construction of the.equatorial group. 
The situation is summed up by the Astronomer 
Royal towards the end of the report in the following 
words: “The slow progress in the removal from 
Greenwich to Herstmonceux is the cause of great 
disappointment and of a deep sense of frustra- 
tion”. 


STANDING LIGHT WAVES 


HE Rumford Medals awarded biennially by the 

American Academy of Arta and Sciences to the 
outstanding American contributors to the science of 
heet and light were established in 1790 by a gift of 
Benjamin Thompson, Count Rumford. It is cus- 
tomary for the recipient to present a communication 
to the Academy at the time of the receipt of the 
Medal, and in recent years he has usually reviewed 
signifloant aspects of his own work. The Academy, 
believing that the communications constitute a note- 
worthy record of American achievement in heat and 
light, has decided to publish a new series of: the 
biennial Rumford Lectures, and the first of this 
series*, entitled ‘Adventures with Standing Li 
Waves", is by Prof. H. E. Ives, who was a ed 
the Rumford Medal for 1951. . 

* . 1 ; "Adventures with 

xs dot at ara PS aD A TE 
the A , Boston, 


1961). 


1112 


The phenomenon of standing waves of light in the 
form of the Lippmann prooem was the subject of 
Prof. Ives’s doctoral thesis some forty ago. 
He then turned, during the First World War, to 
work on aerial photography, and after the War at 
the Bell Telephone Laboratories he was oocupied at 
first with electrical contacts and then with the photo- 
electric effect, of which he made & close study. The 
various problems in the nature of the photoelectric 
affect, particularly the effect of the state of polar- 
ization of the exciting light on the Wbotóelbotrio 
emission and the spectral distribution of the photo- 
electric emission from the alkalis, occupied his 
attention and led him to give an explanation in terms 
of the existence of a system of standing waves above 
the metal surfaces. This required for its test a know- 
ledge of the optical constantas of the alkali metals. 
Deteils of the experimentel results obteined and 
their signrficance are discussed briefly by Prof. Ives. 
He stresses that it is the optical ies of the 
materials and the optical conditions of the region in 
which the phenomens occur which explain the out- 
stendi affecta, and that the various quantum 

cal explanations have almost uniformly 
neglected or ignoréd the optical factors. 

Another experiment with standing waves of light 
Teferred to by Prof. Ives is a modifloation of Wiener’s 
experiment, with a photoelectric film lacing the 
photographio film used by Wiener. Prof. Ives aaserta 
that the veriflcation of the olectromagnetio wave 
theory of light furnished by this experiment oon- 
siderably transcends that of Wiener's original simple 
experiment. 

Finally, Prof. Ives discusses what contribution the 
results of these photoelectric experiments can make 
to the elucidation of the old question of the nature 
of light, waves versus corpuscles. Wiener’s modified 
experiment, he ol&ims, comes very close to showing 
both types of phenomena im combination. Wave 
mechanics is & way out of the dilemma. It avoids 
the table idea of photons by putting the 

tum À m the atom and not in the iation, and 

f. Ivea concludes by predicting that the photon 
will the way of the 'oalorie that Rumford 
demolished. : l 


X-RAY AND NEUTRON 
MUTAGENIC EFFECTS ON CEREAL 
SEEDS 


HE biological action of X-rays and fast neutrons 

on cereal seeds is the subject of detailed investi- 
ae in the Mutation Laboratory of the Swedish 

Association at Svaldf, Sweden, use bemg made 
of the cyclotron equipment and other facilities of the 
Nobel Institute for Physics and of the Institute of 
Radiophysies at Btockholm (J. Mackey, Arkiv. for 
Botanik, 1, 16, 545; L. ; A. Gustafsson 
and N. Nybom, tbid., 557, 1952). 

Both dry dormant and soaked seeds of wheat and 
barley were irradiated with enki and fast neutrons 
and the treated materials followed through two 
generations for observation of the frequency of 
primary chromosome disturbances, the i 
effect on sprouting, the death-rate, the indu 
degree of sterility in the first generation, and the 
frequency of certain types of mutatior in the second. 
For the production of genetically interesting and 
useful materials, neutrons are many times more 
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effective than X-rays; at high noutron dosages the 
mutation-rate reaches & very high level. Cells with 
low water content (and low metabolic activity) are 
highly resistant to the killing effecte of neutrons as 
compared with X-rays, but actively dividing cells are 
more sensitive to neutrons ; after neutron irradiation, 
about five times as many cells show chromoeome dis- 
turbanoes in pre-soaked aa compared with dry seed. 

Different radiations may act in different ways 
because of differences in ionization density, dis- 
tribution of ionizing rays within the object, and the 
durstion of the time of action of isotopes. The general 
result so far obtained is that neutrons are about ten 
times as effective as X-rays of equivalent energy 
dissipation in causing chromosome disturbances and 
from fifty to one hundred times as effective in causing 
first-generation sterility and in increasing the rate of 
mutation. This higher effectiveness is attributed to 
the difference in ion epee While the results 
reported are not regarded as final, they constitute an 
a ale advance in the planned and controlled 
induction of mutations in agricultural and horti- 
culturel plants by ionizing agents. 
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CYTOCHROME COMPONENTS 
IN CHLOROPLASTS 


By H. E. DAVENPORT 


School of Blochemlstry, University of Cambridge 

ITTLE was known of the distribution of com- 

ponents of the cytochrome system in green 
leaves until Hill and Scarisbrick! separated not only 
cytochrome c but also two new soluble components, 
b, and f. Cytochrome f appeared to be confined to 
chlorophyll-containing tissues where the presence of 
high conoentrations of plastid pigments precludes the 
direct spectroscopic obeervation of the component. 
It was first observed in the reduced form in prepara- 
tions of leaves from which plastid pigmenta had been 


cytochrome f in solution in 
ethanol extracts of fresh leaves. In solution it is not 
&utoxidizable, does not combine with carbon mon- 
oxide and has, in the reduced form, a characteristic 
spectrum with the a-bend at 555my. Further 
properties of the purified cytochrome have been 
described in greater detail! and evidence presented 
for ing that it may play an important part m 
thie. aboton PAS occurring in photosynthesis. 
Hitherto, however, cytochrome f has been observed 
only in preparations which had been treated with 
organic solventa, and the possibility therefore re- 
mained that it was an artefact arising from some 
other hematin compound as & result of that trest- 
ment. It has now found that the absorption 
spectrum of cytochrame f can be observed directly in 
intact plastids prepared from etiolated barley leaves. 

Barley seedlings were grown on John Innes i 
compost in a darkened incubator at about 20° C. 
After nine days, the yellow leaves were harvested 
and l0-gm. amounts were d in & chilled mortar 
with 10 ml. of cold 0.5 M glucose in 0:03 M phos- 
phate buffer of pH. 7-4. The material was squeezed 
through muslin and centrifuged for 1 min. at 8,000 
T.p.m. to remove intact cells and vasoular debris. 
turbid yellow supernatant fluid was centri 

at 4,000 r.p.m. at 2° O. for & further 5 min. is 
gave & yellowish brown sediment which when viewed. 
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with the Zeiss microspectroscope against a strong 
light showed the spectra of carotenoids, proto- 
chlorophyll and a little chlorophyll a and also & sharp 
bend at 555 mp, the position of the a-band of ferro- 
cytochrome f. The cloudy supernstant fluid was 
recentrifuged at 12,000 r.p.m. for 10 min. to give a 
second preaipitate showing a similar spectrum. 

The two precipitates were separately in 
about two volumes of the cold glucose solution and 
examined microscopically. The CERA ee 
appeared to be mainly fragmenta of plasti 
the first precipitate consisted of imtact plastids 
similar in form to the chloroplasta extracted from 
normal green barley leaves by the same procedure. 
The latter have been found to have high activities 
in the photochemical chloroplast reaction described 
by Davenport, Hill and Whatley*. Similarly* it has 
been shown that etiolated barley plastids will reduce 
an indophenol dye in light, and that this 
increases progressively with the development of 
chlorophyll when the leaves are greened by exposure 
to light. For further examination and the photo- 
graphy of spectra, the suspended precipitates were 
combined in & cell 0-5 am. thick. The photographs 
of ings were made in oollaboration 
with Dr. Rr Hi & diffraction-grating camera 
arrangement cele him’. 

Immediately after resuspension of the tes, 
the band at 555 ig relatively faint ; at room 
temperature it slowly increases to a maximum density 
in about 30 min. (Fig. B). Shaking then again resulta 
in an immediate decrease in density, suggesting that 
600 550 
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systems are present which oan catalyse the oxidation 
of cytochrome f by oxygen. On the addition to the 
ion of & trece of ferrioyanide, the Band at 
556 my disappears as the cytochrome is completely 
oxidized. If, on the other hand, a trace of a reducing 
agent (sodium hyposulphite) is added there is no 
change in the band of ferrocytochrome f, but two 
additional bends then appear (Fig. C) : a faint band 
at 605 mp corresponding to cytochrome a of yeast 
and & strong band at 563 mp in the position of 
the b group of cytochromes. Oytochrome o could 
not be detected visually in the preparations. To 
facilitate comparison of the spectrum of the re- 
duced plastids with more typical cytochrome sys 
(amas the epectin af a Pues, olla acd cule 
granules’ are shown in Figs. D and B. By com- 
paring visually the intensities of the a-banda of the 
components in the reduced plastid suspension with 
those in & variable thickness of compressed baker's 
yeast, ib was possible to obtain an approximate 
measure of the relative concentrations of the com- 
ponents in the two types of material. Here it was 
necessary to compare the band of cytochrome f in 
the plastids with that of cytochrome o in the yeast. 
On the basis of the ion spectra of the two 
cytochromes in solution this comparison is valid’. 
These measurements gave the following concentration 
ratios: a (yeest)/a (plastids) = 10; b (yeast)/b 
(plastids) — 1:6; o (yeast) (plastida) -4. Tho 
concentration (viv) o of plastids in the suspension used 
waa similar to that estimated for the living cell’. 
Moreover, Hill and Soarisbrick! have shown that leaf 
hematin is concentrated largely in the plastids and 
is not distributed evenly through the cell. These 
ratios may therefore be held to represent a direct 
EE of the concentrations of the components 
living cells of leaves and yeast. 
The spectrum of the reduced plastid preparation 
does not change in an atmosphere of carbon monoxide. 
By adding an equal volume of pyridine to the reduced 


pigments in the preparations ida prevented 
observation of the B- and y-bande of the cytochrome 
components. 

It was oonfirmed that cytochrome f can be extracted 
by ethanol from both etiolated and normal barley 
leaves. Leaves (10 gm.) were ground in a chilled 
mortar with 9 ml. of 96 per oent ethanol containing 
0-06 ml. of ammonia solution (spec. grav. 0-88). The 
material was through muslin and oentri- 
fuged. When viewed with the mi pe in 
& layer 2 om. thick, the characteristic band at 555 my. 
was visible in the clear supernatant fluid. 

The above preliminary observations appear to 
confirm that cytochrome f is a normal constituent of 
the chl last. Ita abundance in the intact plastids 
and the ive absence of cytochrome o ig in marked 
contrast to the considerable uniformity shown by the 


oytochrame of animal tiasues and yeast and 
also by the colourless, non-photosynthesixing portions 
of hi planta’*. There is still no do. evidenoe 


of the.role of the component in the metabolism of 
‘the chloroplast; but it is hoped that further work 
with partially etiolated material may throw light on 
this problem. 

I have to i atin my gratitude to Dr. R. Hill for 
his interest in I am indebted to Mr. J. B. 
Chappell for a preparation of muscle granules. Thanks 
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are also due to the Agricultural Research Council for 

providing the special facilities for this work. 
. [June 4. 

2 HN, E. and Scarbbriok, B., New Phytologist, &0, 96 (1061). 

* Devenpori, H. H., and Hill, B., Prec. Rey. Soc., B, 189, 327 (1952) 
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* Meyer, A., Der. deut, bot. Ges., 38, 658 (1917). 
1 Kolin, D., Proe. Roy. Soe, B, 98, 312 (1925), 
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OCCURRENCE OF 
GAMMA-AMINO-BUTYRIC ACID IN 
EXTRACTS OF PISUM SATIVUM (L.) 

AND IN THE HONEYDEW OF 
MYZUS CIRCUMFLEXUS (BUCK.) 


By J. L AUCLAIR and J. B. MALTAIS 


Division of Entomology, Sclence Service Laboratory, Canada ; 
Department of Agriculture, St. Jean, Quebec 
qos occurrence of gamms-amino-butyric acid in 

biological material has been reported occasionally. 
Dent! mentioned its possible occurrence in human 
blood and urine. Steward e al.* definitely identified 
it as & constituent of the potato tuber; next to the 
amides gluteznine and asparagine, it was the most 
abundant soluble nitrogen constituent in the potato, 
amounting to 540 ugm. per of fresh tuber. 
Awapara et al.’ and Roberta e£ al.‘ reported the oocur- 
rence of free gamma-amino-butyric acid in the human 
brain. Reed’ also found this compound in yeast. 

In investigations on the factors of plant resistance 
to insects, analyses of free amino-acids in pea-plant 
extracta were carried out by paper partition chromato- 
eas ‘Two-dimensional chromatograms yielded a 

number of amino-acid spots, ane of which 
appeared at the position usually ied by 
methionine sulphoxide (Fig. 1, No. 10.  Beforo a 
further test, a fow plant extract samples were oxidized 
at mild heat with hydrogen peroxide and a catalyst 
In order to convert methionine sulphoxide quantita- 
tively into methionine sulphone. The test revealed 
only a trace of the sulphone on the two-dimensional 
chromatograms. The large methionine sulphoxide 
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spot remained mostly unchanged. This observation 
led to some uncertainty as to the identity of the 
methionine sulphoxide spot. The Ry values of this 
particular spot were 0.78 in phenol - water and 0-2] 
in collidine — lutidine — water by the method of 
capillary ascent. Other samples were run with the 
following solvent system: phenol -— water in the first 
dimension and n-butanol, 800 ml.; glacial acetio acid, 
60 ml.; and water, 140 mL, in the second dimension. 
This procedure resulted in the separation of the 
‘methionine sulphoxide’ spot into two components : 
& faint spot that remained at the methionine sulph- 
oxide position with an Ep of 0-31 in butanol — acetic 
acid — water (Fig. 3, No. 14), and a large dense spot 
that a just below the valine spot with an Ry 
of 0-50 (Fig. 2, No. 20). The position of this new 
Spot did not correspond with that of any of the 
well-known amino-acids. 


copper carbonate powder, a single spot 
the ninhydrin reaction. This single spot, on chromato- 
grams irrigated with phenol- water in the first 
dimension ‘and ocollidine — lutidme-— water in the 
second dimension, was situated at the methionine 
sulphoxide position. The resulta obtained with the 
basic carbonate test indicated that the 
uridanifisd pon pomi is not an alpha~amino-acid. 
Of the new amino-compounds other- than alpha- 
amino-acids recently reported. as F in biolog- 
ical material, ino-butyrio acid and beta- 
Brats nouni acid were those having the Rp 
values closest to the methionine sulphoxide position. 
Pure samples of the two compounds were secured, 
and the above experiments were repeated ; gammas- 
amino-butyrio acid matched exactly the Ry of the 
methionine sulphoxide spot in phenol- water and 
collidine — lutidine— water chromatograms. More- 
over, the addition of a small amount of gamma- 
serine Waters acid to peaplant extracts before 
chromatographic’ analysis, there was a significant 
increase of the ‘methionine sulphoxi i 
solvent system and of the ‘below valine’ spot in the 
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second solvent system. These resulta, together with 
the evidence given by the basic copper carbonate 
test, leave no doubt as to the presence of gamma- 
amino-butyric acid in the pea plant. This amino- 
acid is an addition to the list of those identified in 
peas by Auclair and Maltais”. 

Gamma-amino-butyric acid was also identified in 
the honeydew excreted by M. oiroumfiexus feeding 
on potato plants. It is very likely that the aphids 
take this compound from the host plant, which 
contains a relatively large amount of it. A complete 
chromatographic analysis of amino-acids in the 
honeydew of this insect feeding on potato has been 
e by Maltais and Auolair’. 

pee estimation of gamma&-amino-butyrio 
us pee-plant extracts was made by the method 
by Kuair and paper oakromatography developed 
uolair and Dubreuil’. On a dry-weight basis, 
tity of gammma-amino-butyrio acid is approxi- 
mg 11 mgm. per gm. of pea-plant sample. On 
& freah-weight basis, the amount is approximately 
1,680 pgm. per gm. The amount found in the 
potato tuber, as given by Steward e£ al, is 540 
ugm. per gm. In the honeydew of M. ciroum/lexus 
feeding on potato, the quantity of gamma-amino- 
butyric acid is estimated at 0-6 mgm. per gm. of 
dry matter. The significance of the occurrence of 
this compound in relation to plant resistance to 
insects is bemg studied. 

It is probable that another spot appearing above 
methionine sulphoxide, not as yet identifled on 
ohroma of pee-plant extracta, may be beta- 
&mino-isobutyrio acid. The Rp of this d 
corresponds to the spot above methionine sulphoxide 
(Fig. 2, No. 15). Further testa are being carried out 
on ita identification. 

We are grateful to Dr. F. C. Steward and Dr. J. F. 
Thompson, Department of Botany, Cornell Univer- 
sity, for their generous supply of pure pen pee ale aca 
butyric acid. Thanks are also extended to Dr. Lester 
J. Reed, Department of Chemistry, University of 
Texas, for a gift of pure synthetic bete-amino- 
isobutyric acid. [Feb. 14. 
GLO Bichen. Jn 48, 100 (1048). , 
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' Auclatr, J. L, and Maltais, J. B., Res. Can, Biol, 9, 332 (1060) 
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PEPSINOGEN IN HUMAN SEMINAL 
FLUID 


By Dr. FRANK LUNDQUIST and Da. HANS 
HENRIK SEEDORFF 


Untversity institute of Legal Medicine, Copenhagen 
ARLIER investigations have shown the presence 
in human semen of proteolytic enzymes respons- 
ible for the d tion of the fibrin-like material 
which causes clotting of semen (Lundquist!). 
The presence of at least two different proteolytic 
enzymes, an amino peptidase prie en leucin- 
amide, glycylglycine, iriglyoime and glycyl-leucine, 
and a ‘protease’ has been established’. 
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We have now been able to show that apart from 
these enzymes, with a pH optimum around 7:5, 
there is also present in seminal fluid an enzymg which 
has optimal activity at very acid reaction, namely, 
about 2:5. As it was considered unusual for a 
cathepsin to show activity at such high hydrogen-ion 
concentration, the possibility was investigated that 
the enzyme in question was pepsin, or some closely 
related proteolytic enzyme. 

Figs. 1 and 2 show a comparison of the pH-activity 
curves for the seminal Racer preparation and. 
ordinary swine pepsin, using as substrates serum 


. proteins (as described by Bucher*), and edestin 


from hemp seed according to Bailey‘). 
hydrolysis was followed colorimetrically with 
phenol reagent and copper sulphate’. The very close 
relationship with pepsin was confirmed by the fact that 
coagulation of milk was produced by enzyme prepara- 
tions that had been acidified and neutralized again. 

The enzyme preparations employed 
experiments were in the following way : 
pooled samples (50-70 ml.) of seminal plasma (we 
are indebted to “Sygekasselagernes organisations 
centrallaboratorium’’ for considerable quantities of 
human semen) are precipitated between 40 and 
70 per oent saburallon wie ammonium sulphate at 
pH 6. The precipitate is dialysed thoroughly against 
distilled water for at least 24 hr. The residue, after 
centrifugation, contains practically all the pepsinase 
activity present in the original samen and no activity 
at neutral pH, whereas the supernatant contains the 
other proteolytic enzymes. Extracta of the precipitate 
with 0-9 per cent sodium chloride are used for further 
experiments. Extracta prepared in this way contain 
the enzyme as & , which is converted to 
pepsin when the pH. is lowered to Te This was 
shown by the following experiments 

(A) Mülk coagulation test. When the solution is 
mixed with skim milk at pH 5-4 (0-1 ml. enzyme + 
1 ml. milk) no coagulation takes place. If the enzyme 
solution is acidified to pH 2 and carefully readjusted 
to pH. 5-4 after a few minutes, tion takes 
place 2 min. after mixing with milk. 

(B) Instability in alkaline solution. When the 
extract as described above is kept at room 
temperature for 18 hr. at a pH of 8-5, no appreciable 
reduotion in activity takes place. If, however, before 
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incubation the pH has been brought to 2-5 and back 
to 8:5, practically all activi r haa This 
instability at faintly and even , neutral 
ee dE agat of 


serum protein, 2 ml. of a 10 per cent 
of dry serum at pH. 2-5 was incuba 
for 1 hr., followed by itation of 
trichloroacetic acid and phenol reagent and 
addition of te and sodium carbonate to 
an aliquot of the filtrate. Edestin was used in the 
same way, but the concentration of protein was only 
2 per cent; oolour was developed in the same way 
as for serum proteins. For the milk teet, 0-1 ml. of 
er ee spe a of skim milk at pH 5-4, 
the time was measured for the first sign of 
flocculation. In the test with carbobenzoxy-glutamyl- 
ine, the substrate concentration was 0:0015 M 
and the pH 2:5; the samples were incubated at 
87° C. for 18 hr. and deproteinired with io 
acid; the hydrolysis in this case was by 
the the ninhydrin method as described recently by 
olose similarity in the rates of hydro- 
lysia is best seen when the ratio between human 
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gastric pepsin and seminal pepain for 
the four substrates are compared (last 
column). 

The activity of pepelnogen in 
normal semen corresponds to 0-002 
mgm. pepsin per ml, which is of 
the same order of magnitude as that 
found in gastric juice. 

As in was one of the first 
enzymes to be prepared in the 
crystalline state, we tried to orystal- 
lize the enzyme from human semen. 
The methods described by Northrop’ 
were not applicable in our case, 
n because they’ require very oonoem- 
trated solutions; but the follow- 


for 86 hr. The 
tracted with isotonic saline and 
centrifuged for 20 min. at 25,000 g. 
e e CRT CI fis Nh doe 
itate extracted with 0-05 N hydro- 
elon 2 The clear supernatant after centri- 
fugation for 30 min. at 25,000 g was dialysed for 
24-48 hr. at 5° O. i distilled water. By this 
pone were obtained. They have not 
iso free of amorphous material, and the 
quantities of i enzyme are 
amall, so that we have not so far been able to make 
analyses and to tackle the question of the identity of 
pepsin fram semen and gastric juice. The crystals 


appearance and sire pi those pre 


Mur acu. Mari ure, &nd oorre- 
spond well with deoin aa be Norn 
(compere Fig. 8). 


Concerning the site of formation of pepainogen, our 
preliminary ta indicate that it is formed in 
the vesicular . The function of pepsinogen in 
semen presenta & very Dung probia; the main 
difficulty being how activation place. It must 
be considered very improbable that the pH of semen 
at Bay, umo Me eee iia Ahe ee 
tract can be exposed to pH. values un en 
bring about aotivation. If, on the 
activation has taken place, be ache some 
proceas analogous to milk coagulation, which takes 
place at more physiological pH values. 

One possibility has appealed to us, namely, that 

adsorbed to the surface of the sperm 

eg dE easi a onedudti eset Dy 
ined aighe beng about yee a 
enabling the proenzyme to be converted into 
Experiments with epididymal bull loros 
shown, however, that leas than one th of the 
cell surface is covered with pepsinogen when a dense 
suspension of living cells is mixed with pepsinogen 
solution. Work on this problem will be continued on 
other animal species. 


1 Lund Cong. Biochem, abstract 106 (1049) ; Fes. 
> ro. d 10e ond) Aala Phi San 3, 178 (1953). 
*L ., and Buus, O., Aes Physiol, Sosnd., 83, supp. 60, 58 
a D. Rolie Uer 


* Bucher, O. G., Gastroenterology, 8, 5 (1941). 
Batley, K, Trans. Farad. Sos., 88, 186 (1942). 
Soc. Esp. Biol. Med., 48, 642 (1911). 


Baker, L H, J. , 198, 800 (1961). 
Northrop, J. H., Kunitz, M., and Herriott, B. ML, “Crystalline 
Hoaymes" (New York, 1048) . 
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Determination of Neutron Resonance 
Parameters from Measurements of the 
Absorption Integral : Application to 
the Main Resonance of Uranium-238 

Tam resonance absorption of neutrons has been 
extensively studied by the time-of-flight technique’. 
If the resolution is insufficient to resolve the true 
shape of the resonance curve, it is sometimes possible 
to determine the absorption cross-section c, at exact 
resonance and the width I' of the Breit-Wigner 
resonance formula from a study of the variations 
with absorber thickness of the absorption integral: 


Ain) = Ja — Taz = Ju — exp suns, (1) 


where c(ÉE) is the crose-seotion of the absorbing 
nuolei and n the number of nuclei/am.*. Experiment- 
ally, the absorption integral is found as the area of 
the dip ın the measured curve of transmission against 
neutron energy. This area is mdependent of the 
resolution. 

If the resonance is sharp, that is, the width is 
small compared to the resonance energy, the asymp- 
totic behaviour of A(n) for large n has been shown 
to be 

Ag = (mo, l’). (2) 

In treatmg the results of absorption integral 
measurements, it is convenient to exprees them in 
the form: 

yy (A[A.,) (n, /n)"!*, (3) 
where results from the messurament on an 
infinitely thick absorber. If the Breit-Wigner 
formula is assumed to hold and the resonance is 
sharp, we have for atoms at reat: 


Tto 
Ye = (ánno,] a | [1 — {exp—no,/(1 + 2%)} Jdz 
£o ` 
= (mas) | [ (exp— 21/(14-2*)) (12-21)! drdi 
U —-o 
= (22) | (expo) 1.6 
0 
= (na/2)" (exp—s) [I.(z) + 1i(2)], 
where z = no,/2. 
The intermediate step leading to the mtroduotion of 


a Beesel function I,(s) of imaginary argument makes 
use of the integral expression quoted by Bethe*. The 
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We have: 


To 
y = (Annoy) | [1 — (expone T Az)]ldr, (8) 


=o 


where’ 


Ņ(T/A,z) = 
+a 
mh (T/2A) | [exp — ((T/2A)(2—y) }*] (12-93) dy. (6) 
-0 
The integrations (5) and (6) can no longer bo 
carried out analytically, but ıt ia possible by serios 
expansion of the integrands of (5) and (6), and gub- 
sequent integration term by term, to obtem y in the 
form of a power series of 5!, where 
B = Af(no fl)! (7) 
This power expansion wil converge only as long 
as AJT < 1. For larger values of A/T the integra- 
tions (5) and (6) have been performed numerically. 
In the accompanying graph, y is plotted as a function 
of no, with 5 as & ter. 
For very thick samples (no, > 1) the expansion 


1 MS 
Ya = 1l marae ag 2?) "D 
3 Bh tes B 
+a (i Fat...) 468 3* . . . (8) 
18 obtained. 


To determine the resonance parameters from 
measurements of the resonance integral for & thin 
and a thick sample, the thick sample is first assumed 
to be infinitely thick and 3 and y for the thin sample 
calculated. The graph then gives a first approxima- 
tion to oy. From this the function y for thick 
sample is calculated using (8) and is applied as & 
correction factor to 5 and y for the thin sample, 

ielding & second a ximation for o,. 

Por opum Scis the thickness of the thin 














final result is obtamed by ial integration®?. The sample should be chosen roughly in the region of 
function y, has previously been oal- 

culated by numerical mtegrations by TEM " ^A e ^o, ; | 
Havens and Taylort. If the width T (gm jom") (em. *x10*) ^ (eV.) (om * x 1071!) 
of the resonance cannot be regarded 7 o50| 100 | 0-14 53 

as large compared with the Doppler 345 0 Gore 9 530 £0 O40 T o (n x 
width A, the Breit Wigner cross-section 0-87 o gorta O3 AO QS | 114 | oe | 2-310 5 | 4,000 15,000 
curve has to be averaged over the velocity 0-092 0-000104 | 0 04540-010 | 0 78 | 1-06 | 0-€0-1-30 | 3,100-6,700 





distmbution of the scattering atoms. 
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maximum slope of the graph, if 1t 

is assumed that tho absorption m- 80 
tegral measurements have the 
same absolute accuracy. For 
atoms at rest this corresponds to a 19 
value of no, of about 1-0, while the 
Doppler effect tends to increase 
the optimum thickness. If the 
thin sample is made very thin, the 
result becomes independent of the 
Doppler effect, but the accuracy 
is low. 

The procedure has been applied 
to measurements on the main 
resonance of uranjum described 
elsewhere’. The samples were 
uranium oxide of thicknesses listed 
in column 1 of the table. Uran- 
ium oxide has a Debye tem 
ture of about 140? K. *, dp pe 
effective temperature’ of the sam- 


60 


—— NUMBER OF TRACKS (CORRECTED) 
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ple is thus almost to the i 

room tem A Doppler + 1 
width A being 0-052 eV., assum- Mese o] tH. 7 —— 
i reeonanoe energy of 6:6 7 8 9 10 

ev i The l of o, hag been NEUTRON ENERGY (meV) —- id 

given in the last column as an Fig. 1. 140° neutron spectrum 


upper and lower limit resulting 
from estimated mean square errors of the absorption 
integral measurements. While the accuracy of the 
measurements is rather low, it is sean that the results 
are quite consistent. 
G. v. DABDEL’ 
R. PERSSON 
Department of Physics, 


Stockholm. 
Sept. 9. 
Gee nk ME en ace oe gn. 1123 Xie 1). SoD’ Bein, W 


Phys. Res., 94, 800 (1051). 
Bethe, H. A, Hes. Mod. grin: 9, 00 ru 
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Angular Distribution of the Neutrons 
from the Reaction "Li(d,n)'Be 


Usma 680-kV. deuterons from the Van de Graaff 
generator at the University of Bergen, we have 
measured the energy and the angular 
distribution of the neutrons from the reaction 
"Li(d,n)*Be. The energy spectrum of the neutrons 
has been found by measuring the recoil protons in 

hotogrephio emulgions for the following angles c, 

the d and ^ directions in the laborato 
system: 0°, 20°, 50°, 90°, 110°, 120° and 140°. 
total of about 10,000 proton tracks, forming & max- 
imum angle of 10° with the moident neutrons, have 
been investigated. 

The energy spectrum for œ = 140° is given in 
Fig. 1. Neutron groups are found oo nding to 
energy-levels in beryllium-8 at 2:0, 4-1 and 5-0 MeV. 
These resulta are in good accordance with previous 
measurements by Green and Gibeon!. 

The energy spectra for the smallest three o-values 
also indicate the existence of an energy-level at 


2:2 MeV. The relative intensities of the neutron 
groups with the angle w. 

The distribution in the centre-of-mass 
system of the neutrons corresponding to the ground- 
state and the 2-0-MeV. excited state of berylli 
is given in Tables 1 and 2 and Figs. 2 and 3 
respectively, the values in both cases being normalized 
to 1:00 for o = 0°. 
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Angular distribution in the centre-of-moss system of 
the reaction 'Li(g,&)* Bo 
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distribution in the tre-ot- of 
Tus ngu u a -mas system 


the reaction "LI 
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Table ] Table 3 

Ground state 2-9-MeV. excited stato 
0* 1:00 + 0-09 0* 1-00 + 0-06 
20 7 108+ 012 20 7° 1:22 + 0-09 
61:59 14843014 51°5° 1-49 + 0°10 
92-0 * 14240-12 92-0* 1-47 2 0-09 
1119* 1-76 0:15 111 9* 2:10 + 0°18 
121-7 18340-14 121-7" 1-96 + 0:11 
141:39* 143 + 0-13 141:3* 1 70 + 0:10 


No theory for the distribution of the 
neutrons from (d,n)-reactiong has so far been worked 
out for low deuteron energies. The Butler theory! 
of & stripping process, originally worked out for 
deuteron energies between 7 and 15 MeV., has since 
been extrapolated to lower energies’. 

On the basis of this theory and the angular distribu- 
tion curves in Figs. 2 and 3, we may conclude that 
both the stripping process and the compound nucleus 
formation are operative at the d-energy used in our 
experiment, 

B Trumpy 
T. GROTDAL 
A. GRAUB 
Physical Institute. 
University of Bergen. Aug. 27. 
1 Green, L., and GIbson, W. AL, Proc. Phys. Soc., A, OR, 407 (1919). 
' Butler, B. T., Proc, Roy. Soc., A, 908, bOO (1081) 


' Reankek, L, and Hanna, B. B., Pays. Rer., 82, 463 (1061). Canavan, 
F. L., Phys. Res., 87, 125 (1052). 


‘Pruitt, J. 9., Hanna, B. B., and Swartz, 0. D~, Pays Res, 87, 531 (1968). 


Growth Spirais originating from Screw 
Dislocations on Electrolytically Produced 
Titanium Crystals 


AOCORDING to the theory of Burton, Cabrera and 
Frank’, orystals oan only grow at supersaturations 
too low for two-dimensional nuoleation, when dis- 
locations are present. Where a screw dislocation 
terminates in a orystal face, an exposed edge is 
formed which, while growing, will persist and develop 
a8 & ‘growth spiral’ centred on the dislocation. This 
theory has been applied to the electrolytic production 
of titanium crystals. 

In the course of work on the production of titanium 
by electrolysis of fused salt, we have obtained a num- 
ber of large titanium flakes which are mngle crystals 
as revealed by X-ray examination. These hexagonal 
flakes have, in the main, flat (0001) basal plane sur- 
faces. On further examination using a metallographic 
microscope and employing the techniques described 
by Griffin’, growth spirals originating from screw 
dislocations have been observed on these surfaces. 
This is the third reported instance where direct visual 





diilocation In a single 


. Growth spiral oentred on a 
of titanium. (0001 plane). vertical !Mumunation. x 





Fig. 2 Growth spirals of the opposite band 
closed loops. ‘In focus’ technique (ref. 1) x 
mechanical through growth layers) 
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evidence of screw dislocations has been obtained 
on metal crystals and is the first case of screw 
dislocations being responsible for crystal growth in 


electrolysis. 

The frst visual proof for tho presence of dislocations 
in metals was obtained by Amelinckx et al*, when 
growth spirals originating from screw dislocations 
were observed on the (111) faces of gold crystals 
obtained by precipitation. Tri&ngul&r and hexagonal 
growth spirals were observed and step-heights of the 
order of 400 + 100 A. were measured. 

More recently, Forty’ has observed spiral growths 
originating from screw dislocations on the (0001) sur- 
faces of magnesium crystala obtained in the form of 
thin hexagonal flakes by sublimation. The growth 
layers were estimated to be either one or two atoms 
in thickness. (The step-heights were lesa than 20 A.) 

Growth spirals centring on multiple dislocations 
have been observed on our titanium single crystals 
(Fig. 1). The average step-height, measurod by 
roultiple-beam interference fringes of the Fizeau type, 
obtained with parallel, monochromatic light at normal 
incidence, was 240 + 100 A. Some difficulty was 
experienced in ing the measurements due to sur- 
face i ities, and & technique similar to the one 
recently described by Tolanaky and Omar* was used. 

It is evident that most of these spirals cannot be 
due to dislocations of unit strength (1/2 due» = 
2-37 A.) but are generated by groups of dislocations 
all having the same sign and having & resultant 
Burgers vector with & component normal to (0001) of 
approximately 100A. However, in some cases, no 
deviation of the fringe system could be seen, showing 
that the are leas than 100 A. 

Besides multiple spirals originating at the same 
dislocation centres, spirals of opposite sign, interact- 
ing Bo as to form closed loops, have been observed, 
in accordance with theory (Fig. 2). 

In all cases, after the first few turns of these 
growth spirals, they became hexagonal in form, 
following the hexagonal outline of the crystal and 
denoting the strong influence of the crystal orienta- 
tion on the radial growth velocity of the titanium 


One other observation that should be mentioned 
is the following. Some crystals have been obtained 
which are series of built-up hexagons of which the 
edges (1010) show growth lamella of the type observed 
on zinc and cadmium deposited from vapour by 
Straumanis*. These layers are about 3000 A. in 
thickness on our electrolytically produced titanium 
and are not to be confused with the growth spirals 
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observed in the centres of the (0001) faces of these 
crystals. When these layers are complete over the 
length “of the crystal edge, the hexagonal type of 
- growth spirals is obtained as shown in Figs. land 2. 
A complete d on of the observations and 
techniques used will be reported elsewhere. 
M. A. Srmowsure 


Horizons Incorporated, 
Cleveland, i 
Bept. 18. 
!Burtan, W. K, Cabrera, N., and Frank, F. O., Natwre, 108, 308 
1040), Dius. Farad. N Aa 77 (194) Frank, 
g t Advances in Faad a PME Ma.), i (1968). 


"wer dur Phi. Mag.. EE AA ADT (1001) 


* Ametinekx and Deksyser, 
Peris, ee is Coan t 7 Amelinckx, B PAL Mag. 43, 


‘Forty, A. J., Phil, Mag., 43, 481 (1962). 

*Tolansky, B., and Omar, M., Natures, 170, 81 (1052). 

* Btraumanis, M», E; phat. Chem., B, 19, 68 (1933) ; B, 96 246 (1034) > 
B, 89, 132 (1085). 
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Mechanism of Fracture of Concrete 


H. J. Cowaw's! hypotheses for the fracture of 
conorete &re very Bi to those already proposed 
by Prof. M. Ro&". Such hypotheses usually rely 
mainly on the observations of failing loads of 
pesa for their justification, and proceed from 

assumption that concrete may be regarded as & 

ha eous isotropic material. In the Division of 
Building Research of the Commonwealth Scientzfic 
and Industrial Research Organization, an extensive 
experimental study has been made of the strain 

distribution in various types of concrete i 
using one concrete mix throughout. The resulta 
suggest that in all specimens the first failures oocur 
- when the tensile strain is about 10+. In compression 
testa of cylinders, this strain occurs when the load 
is about fifty cent of the ultimate, and in unrein- 
forced flexural specimens at about ninety per cent 
of the ultimate. The measurements made here also 
show how widely the concrete strains may vary in 
& region in which they are theoretically uniform. 

These resulta concerning maximum tensile strain 
and the development of tensile cracks in specimens 
before the maximum load is reached are confirmed 
by other workers'-'. Our testa suggest that a notice- 
able decrease in the gradient of the compressive 
stress-strain curve coincides with the formation of 
tensile cracks on the circumference of a cylindrical 
compression specrmen. I beleve that the so-called 
shear failure is & secondary development which 
occurs after the vertical splitting has begun. Tt may 
be of interest to note that Wüstlund' claims to have 
shown that the plane of so-called shear failure in 
pal slap specimens is actually a plane perpen- 
di the maximum tensile stresses. 

In the accompanying graph the ratio of the stress 
at fracture to the uniaxial tensile strength is plotted for 
various hypotheses of failure for & range of stresses 
from f, = — f, to f, = — Jf, The hypotheses chosen 

. &re maximum normal stress (straight broken lines), 
maximum normal strain (straight full Imes) and 
maximum total strain en per unit volume 
(curved full lines). It is to show the extent to 
which the limit provided by each hypothesis may vary 
according to the value assumed for Poisson’s ratio. 
In this graph the extremes for y = 0 and v = 0-5 
are shown (the maximum strain theory with v = 0 
coincides with the maximum streams theory). These 
are undoubtedly extremes, but such values have been 
proposed for concrete under certain conditions’. 
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Since Poiseon's ratio iteelf may vary widely for one 
mix, and in the of values most commonly 
accepted (0-1 < v < 0-25) the limiting curves for all 
hypotheses lie close together, the difficulty of choosing 
any one hypothesia, principally on an observation 
of the loads and hence the stresses, durmg the test 
becomes obvious. A complete set of strain measure- 
menta for the effective part of the test specimen ia 
also easential. 
Frank A. BLAKEY 

Division of Building Research, E 

Commonwealth Scientific and 
Industriàl Research ion, 

Melbourne. Sept. 22. 

1 Cowan, H. J., Nature, 108, 663 (1052). 


* Rok, Die Bruohgefahr fester Kórper E.M.P.A. (Zurich) Bericht 
Nr. 172 (1949). 


* Jones, B. H., Brit, J. App. Phys, 8, 239 (1938). 
* Berg, O. Ya, DoH. Akad. Nauk, 888R, 70, 017 (1050). 
‘‘Rishert, P. E and, Brown, , Univ Ilmoi 
E pepita d. 185 (1088 


es ach ag G, Bsteng, (5), 135 (1934). 
' Glanville, W. H., and Thomas, F. G» Building Research Tech. Paper 
No. 21 (1030). 


Enhancement of Auroral Hydrogen Lines 
towards Lower Latitudes 


Many years ago, I suggested that the bundlea of 
solar electric rays which produce the aurore and 
most magnetic disturbances are composed of electrons 
electrostatically neutralized by positive ions of great 
speciflo charge, mainl tong!-4. 

On this view the ELE density (+) of a bundle 
composed of electrons and protons 1s given by 

i = na (V, — Vy), (1) 
where n is the number of electrons or protons in 
unit volume, and V, and Vy, are the velocities of 
the electrons and protons respectively. 

The number of electrons v, and protons v, entering 
unit cross-section perpendicular to the direction of 
the current m unit time is ye = nV,, and w = nV». 
Thus the velocity of the protons (Vp) relative to that 
of the electrons (V,) easentially determines the rela- 


- tive intensity of the hydrogen lines in the auroral 


luminescence. 
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A bundle constituted in this way, being magnetio- 
ally active, produces the magnetico flelda responsible 
for the magnetic perturbations, and at the same time 
it is deviated in the earth’s magnetio fleld. 

In a magnetio fleld of intensity F, each unit volume 
is acted on by & force K given by the equation : 

K = Fin (V, — Vy) sin o, (2) 
where ọ is the angle between F and the direction of 
the current density in the point, and K is per- 
pendicular to the vectors F and +. 

The correctness of this view regarding the con- 
stitution of the solar ray bundles was proved when, 
in the years 1939-4], rt was found that hydrogen 
lmea occasionally SM with considerable in- 
tensity in the auroral luminescence, and that they 
showed & pronounced Doppler displacement corre- 
sponding to velocities of the order of 10* am./seo. =. 

Thus the proton velocities may vary from very 
small values corresponding to extremely small in- 
tensities of the hydrogen lines to values at least up 
to 2,000-3,000 km./seo., while the electrons have 
velocities of the order of 10!* om./sec., and are thus 
mainly responsible for the magnetio activity of the 
bundle. 

On account of their much greater mas, the protons 
may have a dominating influence on the magnetic 
deviability of the bundle. It is easily shown that 
for proton velocities greater than about 107 cm./sec., 
the radius of curvature of the protons will be greater 
than that of the electrons, provided electrons and 
protons could move independently of each other. 

Thus the increase of proton velocities, which means 
greater intensity of the hydrogen lines, will inarease 
the magnetio stiffness of the bundle, with the result 
that the aurore are driven away from the magnetic 
axis point and towards lower latitudes. Con- 
sequently, we should expect that the relative mten- 
sity of the auroral hydrogen lines, for a certain mag- 
netic meridian, would increase with magnetic polar 
distance or towards lower latitudes. 

Smee the auroral hydrogen linea and their Doppler 
displacement were detected about twelve years ago, 
a oonsiderable number of strongly exposed auroral 
spectrograms have been obtained both at Tromaoce 
and Oslo. The intensities of the Hs-lmes were found 
relative to the negative nitrogen band 4709 and 
expressed by the ratio Iarp/Zurew !*. 

At Oslo we obtained twelve, and at Tromsoe eleven, 
spectrograms showing & quite strong band at 4709. 

The mean values of the ratio Iarp/Turo» derived 
from thee spectrograms were: Oslo, 1:01; and 
Tromsoe, 0-15. 

Thus the observational results, so far as they go, 
show & considerable increase of the relative intensity 
of the auroral hydrogen lines towards lower Idtitudes, 
in agreament with the consequences drawn from the 
proposed constitution of the solar ray bundles. 

L. VEGARD 
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Physical Institute, 
University, Oslo Bept. 16. 
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A Microwave Vibration Wattmeter 


IT has been shown! that mechanical forces € xortexl 
by an electromagnetic field can be employed to make 
absolute measurements of microwave power at levels 
of & few watts or more. iments carried out in 
this department by Mr. I. M. Stephenson have shown 
that the same method can be used to measure a few 
tens of milliwatts of power at & wave-length of 
3-2 om. by making use of a vibration-free table and 
amplifying the ing small deflexion by means 
of & photo-oell and galvanometer. 

However, the apparatus is rather moonvenient in 
use, and it 1s the purpose of this communication to 
describe & new prinorple which greatly increases the 
sensitivity. Mechanical resonance is used to increase 
the deflexion obtainable, but at the samo time 
electrical resonance is employed in an unusual way. 
The power to be measured passes along a w&ve-guide 
terminated by & high-Q cavity. A short horizontal 
dipole is suspended by ite mid-point by a quartz 
fibre inside the cavity, and tends to align iteelf parallel 
with the unperturbed electric fleld. When ths dipole 
makes an angle of 45° with this direction, the cavity 
is resonant at the frequency at which power is to be 
measured, and is matched to the input wave-guide. 
It is arranged that & very amall change in this angle 
detunes the cavity completely. 

Consider the dipole at rest in the 45° position. 
Suppose microwave power is admitted to the cavity 
by means of a wave-guide switoh. The dipole will 
experience a torque, tending to turn it clockwise, say. 
A very small clockwise rotation will suffice to reduce 
the torque to a negligible amount, but the dipole has 
then acquired some angular momentum, and it will 
continue its olookwise swing to an angular position 
45° + 0, determined by the restoring force of the 
fibre and frictional forces. When this limit is reached, 
the oscillator ia switched off, and the dipole 
anticlockwise to an angle which, if the frictional 
forces are amall, is almost equal to 45° — 0,. If the 
oscillator i8 switched on again, the dipole again 
experiences & torque as it passes through 45°. This 
time it swings to & new limiting position 45° + 0,, 0, 
being greater than ð, and cycle of events is 
repeated until & constant amplitude of mechanical 
oscillation is reached, from 45°+ 6, to approx- 
imately 45° — 0,. It can bo shown that the angle 6, 
is given by: 


In this formula P i18 the power delivered to the 
cavity at resonance, f is the frequency, c is the speorfic 
couple of the quartz fibre, and M is the ‘mechanical 
magnification’ defined as the ratio of the initial ampli- 
tude to the decrease in amplitude per period for 
natural oscillations. 

The remarkable feature of this result is that it is 
independent of the Q-factor of the cavity and of 
the characteristics of the dipole. This’ is because 
the increase in torque at resonance which arises from 
&n increase in Q-factor or length of dipole is 
exactly oom ted by the reduction in the time 
during which the cavity stays in tune, so that the 
impulse received is unchanged. Because of this 
independence, the method is pu attractive 
at millimetre wave-lengths, when accurate measure- 
ments of Q-factor, eto., are not very readily 
socomplished. 
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Another feature of 1mportance is that 0, is pro- 
portional to 4/(P[f) whereas in the instrument 
deecrilft*d previously! the deflexion is proportional 
to P/f. It follows that the new method has the 
advantage that the deflexion falls off leas rapidly with 

ing power and increasing frequency. However, 
the formula quoted above is only valid when the 
angular rotation of the dipole required to detune the 
cavity to 1/4/2 of the amplitude at resonance is 
amall in comparison with 6,. If this condition is 
not met, a correction moluding the Q-factor must be 
introduced. 

Preliminary experiments at a wave-length of 
3:2 am. show that an adequate deflexion (~ 30 om. 
at 1 metre) can be obteined easily with a power of 
100 mW. or lees. : 
A. L. CULLEN 
Department of Electrical Engineering, 

University College, 
London, W.0.1. 
June 20. 
'Cullen. A L., and Stephenson, T. 3L TWE. Monograph No 42. 


Dielectric Observations of Nucleation 


CERTAIN long-chain ketones of equal chain-lengtha 
but different position of the keto group have such 
similar properties as to be reminiscent of isotopes 
and are yet nearly mutually immiscible in the solid 
state. Mixtures of equal amounts of & sufficient 
number of such ‘equivalent’ ketones are, however, 
stable either as a single-phase solid solution or as & 
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morphio transition at 13-5- 15-5? C., can be preserved 
indefinitely &bove the temperature of this transition. 
On cooling below this temperature, complicated 
phenomens occur in the mixture which find ex- 
preasion in ita dielectric properties. 

The accompanying graph shows the dielectric 
constant of the mixture at 800 c./s., during different 
heat-treatments. Curve 1 was obtained durmg cooling 
of the specimen, while curves 2, 3 and 4 were obtamed 
on heating after the specimen had been annealed for 
varying times at temperatures below 4° C. The longer 
the time of annealing, the smaller 1s the peak obeerved 
and the higher the temperature at which it ooours. 
Specimens annealed for some weeks retain their low 
dielectrio constant up to the melting point, and their 
structure, as indicated by X-ray powder photographs, 
is that of the multiphase form. 

The experimental evidence may be interpreted as 
follows. On cooling below the temperature of the 
polymorphic transition the mixture becomes capable 
of precipitation, and aggregates are formod whioh 
have comparatively high dielectric constanta while 
they are small and/or imperfect. These aggregates 
are thermodynamically unstable, and on annealing 
at low temperatures they change gradually into more 
stable aggregates of lower permittivity. On reheating, 
the aggregates are dissolved, at & temperature which 
is the higher the more stable they have grown, and 
during their dissolution they pass again through the 
condition connected with high dielectric constante. 

The evidence indicates a sequence of intermediate 
stages of precipitation, depending in a complicated 
way on timo and temperature. In this respect the 
mixed ketones, are analogous to age- 
hardenmg alloys?, and their study might 
be of interest to metallurgists. Compared 
with alloys, the ketones offer two ad- 
vantages for the investigation of pre- 
cipitation : precipitating aggregates form 
the bulk of the material and are not dis- 
persed in & matrix, and their properties 
can be studied by very sensitive dielectric 
methods. 

The comparatively high permittivity of 
the precipitating aggregates is of interest 
from the point of view of dielectrics : 
even though the permittivity of the solid 
mixture remains below that of the liquid. 
the evidence indicates & possibility of 
obtaining high dielectric constanta with 
some kinds of small or imperfect aggre- 
gates. The relaxation trmee of drpoles 
in such aggregates are also of interest. 
From the pomte of view of the theories 
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multiphase mixture of the constutuents!. Mixtures 
of this kind are exceptionally suitable for a study of 
precipitation, since all constituents are precipitated 
simultaneously. Recent measurements of dielectric 
properties carried out during the precipitation of 
such & mixture yield mformation on early stages of 
nucleation and on the dielectric properties of small 
aggregates. 

The mixture investigated consisted of equal 
amounts of five equivalent ketones of the formula 
Cu Hem 1-CO-C iy Hoy an, with m equal to 8, 4, 5, 
6 and 7. The multrphase form of the mixture is 
stable up to the melting point at 27:5? O., but the 
metastable single-phase form, which shows a& poly- 


Dielectrio constant of a mixture of five ketones ın the course of preotpitation” 


either of phase changes in solida or of 
dielectrics, is would obviously be interest- 
ing to correlate the physical properties 
of the precipitating aggregates with their structure. 
Work on this is m progress. 

We wish to thank Mr. C. G. Garton for many 
helpful discussions and the Director of the Electrical 
Research Association for permission to publish this 
communication. 

VERA DANIEL 
CLARA TORNER 
Electrical Research Association, 
5 Wadsworth Road, 
Greenford, Middlesex. 
June 26. 
‘Daniel, VY., PAU. Mag., 41, 631 (1950). 
* Guinier, A., Aaa Orya., 5, 121 (1052), 
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A Superstructure in Spinels 


Iw 1986, E. Kordee! reoognired that LiAl,O, has 
nearly a spinel structure, but he observed a large 
number of extra lines, which he could not explain. 
A. Hoffman* prepared the corresponding compound 
LiFe,O, which again was recognized as having nearly 
spinel structure. We found? that the powdar diagrams 
of LiFe,O, correspond with & primitive oubio lattice 
with & lattice constant of 8:83 A. The space group 
was found to be very probably P4,3 (or P4,3) and 
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the itions of the atoms (in the notation of the 
International Tables, 1985) are: 
P43 4Li at 4(6) 
12 Fo ,, 12 (d) with æ =} + A; 
8 Fe ” 8 (0) » v= 0+ å, 
240 » 24 (e) » omttA,y= — Ay 
s -f+ A 
80 » 8 (0) » e=mf+A, 


with A, A, A, and A, approximately 0-007 and 
A, and ^, still smaller. i 

For all A's equal to 0, this would mean an ideal 
spinel lattice with an ordered arrangement of lithium 
and iron ions in the ratio 1:3 over the octahedral 
sites. The type of the order is best described by 
considering only the sixteen ootehedral interstices. 
These are occupied by four lrthium and twelve iron 
ions in such a way that each lithium ion is sur- 
rounded six iron ions in an octahedron elongated 
along a trigonal axis and each iron ion by four iron 
and two lithium ions. 

Single crystals of LiFe,O, have been grown and 
investigated and the above deductions are fully 
confirmed. 

Below 785° O. the four lithium ions are distributed 
in this ordered way over the sixteen octahedral 
interstices. The long-range order decreases only very 
slowly up to this temperature. Above 755° O. the 
long-range order has completely disappeared and the 
four lithium ions are distributed over the sixteen 
octahedral interstices only. Up to at least 1,000° C. 
they do not enter to an appreciable extent into the 
tetrahedral interstices. 

Between 735? and 756? there existe & transition 
region where the equilibrium long-range order 
vanishes within a temperature-range of a few d ; 
The transition velocity above 755°C. and pd 
785° C. (down to 450? C.) is very high (transition 
within a few seconds to & minute). Between 735° 
and 755° there exists a region where the transition 
to the equilibrium is extremely slow. By rapid 
quenching from 050? O. we obtained the disordered 
phase at room temperature. 

LiA1,0, shows the same type of superstructure, but 
the order-disorder transition takes place st much 
higher temperature. We obtained the disordered 
phase by quenching from 1,350° C. 

Some specimens of yFe,0,, prepared by E. W. 
Gorter of this laboratory, gave very nearly the same 
diagrams as LiFe,O,. They proved to contain same 
water molecules. In these yFe,0, specimens the type 
of ordered structure deaoribed for LiFe,O, is present, 
which in the ideal case would require a ratio of 1: 8 
for the ordering elements. In the desoription of yFe,O, 
as 8& spinel with vacancies’, F'e,(Fe;j, Api)On, 
the ratio of vacancies to iron ions at oota- 
hedral interstioes would be at most 1:5. The 
ratio ideal for ordering would be reached by in- 
corporating water molecules, approeching the formule 
HFe,O, aa & limiting formula. 
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Recently, Houben* has shown by sbeorption 
measurements that the compound HAI,0, also existe 
under certain conditions. As shown by Erin‘, the 
transition from boehmite to aAl,0, and goethite to 
aFe,0, through the y oxides can be regarded as 6 
gradual rearrangement of the aluminium and iron ions 
in the cubio cloge-packed oxygen framework. Since 
the producta of first transition steps are only ' 
nearly anhydrous, the very mobile protons might be 
expected to play an important part in these tranaform- 
ations. In special cases such as the yFe,O, prepara- 
tions mentioned, they can even give rise to a highly 


ordered superstructure in the yFe,0, phase, thus 
showing that they are not merely present as absorbed 
water. 
P. B. BRAUN 
Philtps Research Laboratories, 
N.V. Philipe’ Gloeilampenfebrieken, 
Eindboven. 
June 13. 
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Crystal Distortion of Graphite in 
Cast Irons 


ReamwrLYy, Debye-Seherrer line-breadths, the 
parameters of unit oells and the proportions of 
a- and B-modifloation of graphite t in cast irons, 
have been published by W. 8. Owen and B. G. Strect!. 
In connexion with this and other work, I have 
investigated the variation of disordered struoturo 
within a graphite grain by removing, step by step, 
outer layers of the grains by an oxidizing agent, since 
the variation seems to exist if we consider the crystal 
growth of irons. 

The graphite samples used were a coarse flake 
graphite in & commercial grey cast iron, and a temper 
graphite in & commercial black-heart malleable cast 
irun of pipe fittings. The graphites were extracted 
from the cast irons by dissolving with hot dilute hydro- 
ehlorio acid and washing with hydrofluoric acid. 
Then the outer layer of the grains was dissolved by 
wet oxidization. Many examples are known! of 
penetration of foreign atoms between the layer planes 
of the graphite crystal by the action of liquid agenis ; 
this resulta in the increase of the lattice parameter 
normal to the layer planes. In the present treatment 
it is that the oxidizing agent should attack 
gently and uniformly over the grain surface without 

i inner structure. For this p , the 
samples were boiled in an 8 per oent mend of 
potassium dichromate mixed with sulphuric acid 
(sp. gr., 1:20) in & flask fitted with a reflux oon- 
denser. The grain size of the powder gradually 
decreased as the boiling continued; after 12 hr. in 
the case of the flake graphite, most of the grains 
became in shape or fragments of hexagons, 
although the initial shape was irregular and only in 
rare oases were hexagonal figures observed on the 
grain surface. 

The Debye-Saherrer patterns of these specimens 
were obtained by using copper Ka rays and & camere 
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of 20-cm. redius. The intensity distribution curves 
of a portion of interest in the diffraction patterns are 
shown in the &ooompenying di in which the 
curves have been reduced to the intensity scale from 
the microphotometer curves by using step-seotor 
marks, the 1010 line being made of constant height. 
The peaks of this line are 80 as to lie on a 
' vertical line. Curve Fl (thick line) was obtained with 
the flake hite before the dichromate treatment, 
and curve P2 (thin line) with the same specimen 
oxidized for 12 hr. (weight loes 75-0 per oent). As 
will be seen from the latter curve, the lines are 
markedly sharper and the 1011 line is enhanced. 
Curves S1, S2 and 83 were obtained with the 
Ru Mee a ace ee pede RIS 
(weight loss 32-2 per cent) and 12 hr. (weight loss 
74:6 cent) respectively. It will be seen that the 
th of the lines corresponding to the a- and 
B-modifloations of graphite decrease successively, and 
the peaks of the 1011 line shift towards the position 
for the perfect crystal as the grain-sizes decrease. In 
addition, the increase in intensity of the 101! and 
101f limes of B-graphite is notioeeble. However, 
er sharpening of the lines was not observed 
after the reduction of the grain size by further 
oxidization up to 24 hr. (weight loes 98-2 per oent). 
From these resulta, it can be concluded that the 
crystal structure is more perfect in the region of the 
oore of the grains where the crystals were first formed. 
In order to examine the effect of crystal distortion 
which might be produced when preparing the speci- 
men rod, & slit specimen holder with & slit width 
of 0-1 mm. was employed -in place of the specimen 
rod, the specimens being placed in front 
of the slit. X-Rays diffracted by the powder reach 
the photographic film after passing through the 
narrow slit, and hence very sharp lines are produced. 
"With this device, a sharp 0002-line of the flake 
graphite was obtained, while the lme broadened due 
“to the orientation of the arystals when an extruded 
specimen was used. It has been confirmed that the 
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general features of the diffraction patterns are similar 
to those shown in the present diagram; however, 
the appearance of spots on some linea of the flake 
graphite, due to the coarse grain, made the film 
inadequate for microphotometry. 
Errarno Maruyama 
Laboratory of am Phyazics, 
Yamaguchi University, 
Ube, Japan. 
May 4. 
Own, W 8., and Street, B. G, J. Irem and Stes] Ins., 187, 118 
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Work-hardening of Annealed Mild Steel 
under Static and Dynamic Conditions 


Ir was found by Meyer! that when a hard ball ia 
into the surface of & metal by a force F, thus 
orming an rmpreesion of diameter d, the relation 
F om kdr (1) 


holds, where k is a constent depending u the metal 
and ball diameter and n, the Meyer index, is a con- 
stant depending only upon the metal. The Meyer 
index is 2-0 for metals which do not work-harden, for 
example, materials already fully worked, whereas for 
materials which do work-harden n is greater than 2-0, 
the greatest value being about 2-5. It has so far 
only been possible to examine equation (1) under 
conditions of statio loading, but recently a method 
has been described for the continuous measurement 
of force throughout impaot!, and this has been 
adapted for the measurement of the index n under 
dynamio conditions. The force used for this purpose 
is the maximum force of impact, and the diameter is 
the diameter of the impression, left after impact. 

Static and dynamic measurements have been made 
with j-in. (0-32-am.) diameter ball-bearing indenters 
upon the same specimen of annealed mild steel. The 
diameters of both seta of impressions covered the 
same range, the smallest diameter being greater than 
0:1 of the ball diameter, ensuring that all the measure- 
menta are in the fully plastic regime. In dynamic testa 
the maximum force was in about 300 ugeo., 
and in statio tests the maximum force was main- 
tained for one minute. 

The &ooompanying shows log-log plota of 
the forces as functions of the diameters of the im- 
reasions. In each case the pointe fall near straight 
Tinos, the slopes being the indices. The dynamio 
slope (2:20 + 0-04) is leas than the static slope 
(2:39 + 0-05). The è test shows that the probability 
of this (0-19) or a greater apparent difference arising 
by chance is less than 0-1 per cent; the result is 
highly signifloant. The interpretation offered is that 
& leaser degree of work-hardening ocoura under. 

dynamio conditions than in statio testa. 

It is particularly important to check this interpreta- 
tion, as workers with some materials have recently 
questioned the value of the Meyer index as a guide 
to work- ing. It might be expected from 

tion (1) that the ratio of the Vickers hardneases 
(RUH.) of the materials at tho centres of statio 
impreasions of diameters d, and d, should be given 
approximately by 
log (H/H) = (n — 2) log (d,/d,). (2) 
This has been tested; an experimental value of the 
Tatio was 1-48, and the oaloulated value 1-59. This 
confirms that in statio testa with annealed mild steel, 
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the work-hardening predioted by tion (1) does, 
in fact, oocur. A further check has made. The 
statio and dynamic indices of the same specimens were 
measured after the specimens had been cold-worked 
by compreesing them to half their original thickness. 
It is to be expected with fully wor material that 
Doth static and dynamic indices should be 2:0; the 
values found were 2:08 + 0-04 for the statio index 
and 2-09 + 0-03 for the dynamio index. This ob- 
served equality of the indices also shows that the 
earlier observed difference was not simply due to 
instrumental effects. 

It therefore appears that in impact the deformed 
material is not work-hardened to the same extent 
as in a static test. This difference might be permanent 
or temporary. If permanent, the difference between 
the indices leads to the expectation that, for im- 
pressions of diameter 0-22 om., the Vickera hardness 
at the centres of those formed in impact should be 
about 20 per cant leas than the corresponding hard- 
ness of statio impressions. Forty impressions of 
0-22 cm. diameter were formed statically in the 
annealed material and forty dynamically. The mean 
hardness at the centres of static impressions was 
104 + 2 kgm. mm."*, and at the centres of dynamio 
impressions, 166 + 2 kgm. mm.*. (The mean hard- 
nees of the undeformed material from forty tests waa 
95 + 1 kgm. mm...) Therefore, it is concluded that 
the leaser degree of work ing which occurs in 
impact is temporary, the mild steel changing after 
the impact to the same state as exista after a static 
test. Other materials are being examined and already 
similar effects have been found. 
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I gratefully acknowledge the help of Mr. B. Jones, 
who has made many of the measurements. 


(All the limits ted above are + twice the 
appropriate errors.) 
A. W. Crook 
Research Laboratory, 
Associated Electrical Industries, Limited, 
Aldermaston, Berkshire. 
June 25. 
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Angular Momentum in Dirac’s New 
Electrodynamics 


T4ABJi! reoently determined the canonical and 
symmetrical energy momentum tensors of Dirao's' 
new theory of electrodynamics. Tyabji used the 
conventional definition of the canonical energy 
momentum tensor and this tensor in 
the traditional manner*-*. The canonical tensor 


O(kv z Z Q 
(1) 


given by Tyabji can be written without the explicit 
appearance of the £ and 7 variables, as follows : 


Ok, 
Ty = F pufos + Fo Tou Tob; 





Te 


(3) 


or 
Ty) = Foon — Map + Spb + zy 


The symmettizing tensor!, T", = Ge Qd 
pe Om. I8 


S. (koopa). (3) 


Q 

T's = — — (kof 4 

pe as, ProF p) (4) 
or 

dks 
" . 5 
pco (5) 
(5) simply removes the unsymmetrical mixed term 
of (2) and &dds the ‘matter’ contribution to the 
energy momentum tensor to yield! 
Op = Tus + T'y = FowFos — vovo + geb. (0) 
If (3) ia added to (4), the canonical tensor contains 
the ‘matter’ term, and the symmetrizing tensor 
cancels the mixed last term of (8). A is @ scalar 
function of z,, and oan be interpreted as the rest 
mas density of the streams of electrical charge. 

The conservation of energy and momentum is 
ensured by the vanishing divergence of (6). The 
divergence of (6) can be written 


oo dvo 
A irte — ep): 
and vanishes by virtue of Lorentz’s equation 


Oe dvo 
nep = i ay 
which is & consequence of the Dirac theory. 

The momentum, based on Opo, i8 equal to : 
the sum of the ‘field’ angular momentum and the 
‘matter’ angular momentum. ar momentum 


I" po = — Mop — F 


(7) 


(8) 


is oonBerved, because Ooo is symmetrical and diverg- 

In the usual classical formulation of the 
Maxwell field, the angular momentum is automatio- 
ally resolved into orbital and spin oom’ . This 
decomposition is not justiflable on physical groun 
and, in addition, it is not invariant. If one 
associates & spin I omn — Gonm, custom- 
ary theory yields the non-gauge invariant 
Eg As — HA, whereas Dirac’s theory yields Hakv,— 
E,ke,. In space-time regions where there is electric 
charge, the latter expreesion seems to be unique. 
For space-time regions where there is no charge, the 
Dirac ia density, in the jan formulation 
of his theory, seems to be indeterminate, because vy 
is indeterminate!, 


Physies Department, 
University of Maryland, 
College Park, Maryland. 

Aug. 22. 
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R. W. ISkRAUT 


The Energy Momentum Tensor in Dirac’s 
New Electromagnetic Theory 


Tyas! has shown that the energy momentum 
tensor in the vortioal form of Dirac’s new electro- 
magnetic theory* has the same form a4 that belonging 
to the non-vortioal theory. The method he uses of 
first obtaining & non-symmetrioal form and then 
adding & suitable symmetrizing term depends on the 
particular deflnition of the electromagnetic potential 
A, and thus does not show why the two energy 
momentum tensors should have the same form. 

The energy momentum tensor can be obtained by 
a different method, namely, by writing the metrical 
tensor gu, explicitly in the Lagrangian function L 
and then considering the variation of the integral 
fL V —g de!'dz*dz)ds* with respect to gar. 

In the non-vortical form of Dirao's theory, one has : 


Le — jqgeugn FaFa-c pgeALA, — b), (1) 
&nd in the vortioal form : 


L =œ — ggr FP, + oqXM(geteae, — 1), (2) 


where 
te e (Ay — E È) (3) 


and 
Mom BM, (4) 
While a velocity vector is usually regarded as con- 
travariant, the e, defined in Dirac’s vortioal theory 
is initially covariant, so that c, is independent of 
Jar and v* = giru, For this reason the covariant t, 
is used in (2). Variation with respect to gu» gives 
directly the symmetrical form of the energy momen- 
tum tensor obtained by Tyabji. Since the velocity 
vector in the non-vortical theory is defined by 
t, = k'A,, and since (1) and (2) contain ga, in 
the same way, it is clear that the resulting energy 
momentum tensors will have the same form, despite 
the different definitions of the electromagnetic 
tials in the non-vortical and the vortical theories. 
ince the variables &,n do not enter (2) explicitly, 
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they do not appeer explicitly in the energy momentum 
tensor. 

I take this opportunity to mention that the 
Schrodinger form of the non-vortical is con- 
tained in the similarity theory of relativity, the 
variational principle being constructed in terme of 
the curvature scalar of a 1 symmetrical 
similarity tensor Sor. The details will shortly appear 
in Physical Review. 

Bawusgu HOFFMANN 


1 Tyabji, 8. F. B., Mature, 170, 116 (1062). 
hus oc Ee Tron: BO Soas A-909, 291 (1051); A, S18, 330 


* Bohrodinger, E., Natwre, 189, 588 (1052). 


Colour in Electron Microscopy 


THE wave] of the beam of an electron miaro- 
scope, com with visible light, is the property 
akin to colour. The beam is ‘monochromatic’ and 
it is standard practice to maintain it so within very 
narrow limits. The wave-length for electrons, in 
terms of their velocity in electron volta, 
is given by the equation A = 4/(150/V) Angstrom 
units, where À is the wave-length and V is the voltage 
accelerating the electrons. The ‘colour’ (wave- 
length) of the electron beam is varied by varying 
the voltage accelerating the electrons. 

The image produced by the electron microscope 
1g somewhat similar to a radiograph. The light and 
shade depend on the differance in the scattering and 
absorption of the beam by different parts of the 
specimen, which in turn depend on the wave-length. 
This is a function of the accelerating voltage, the 
thickness of the specimen, and the atomic numbers of 
the atoms composing the specimen. í 

The electron micrographs of the same specimen 
taken with electron beams of 25 kV. and 75 kV., re- 
spectively, show different detail and a certain amount 
of overlap. The internal detail in the higher-voltage 
picture shows up very well; but very little is seen 
in the lower-voltage picture (see Figs. 1 and 2). The 
contrast of some low-density detail outside the 
bacteria which oan be distinguished in the lower- 
voltage micrograph is reduced to such an extent as to 
render it nearly invisible in the higher-voltage picture. 
The similarity between micrographs taken at various 
voltages and X-ray pictures taken at various voltages, 
which is the basis of colour radiography introduced 
by Donovan", ia obvious. 

Colour electron microscopy involves the use of 
electron beams of two or more different voltages, 
and produces images in which colour is used to 
differentiate structure. Electron micrographs of the 
specimen are taken at two or more voltages (wave- 
lengths) selected to give the desired contrast. The 
images thus produced are each in & visible 
colour such as red, green and blue, for & set of three 
electron micrographs, and are combined by optical 
superimposition or other means to form a colour 
electron micrograph. Such & composite colour picture 
shows not only variations in density but also varia- 
tions in colour. Different colours in the fal micro- 
graph represent varying distribution of materials in 
the specimen absorbing or scattering at one or an- 
other of the wave-lengths (voltages) selected. In 
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simplified effect, this method attempts to translate 
them into visible colours such as are sean in stai 
material used in light microscopy. 2 

The easiest procedure is to treat the two or more 
electron micrographs taken at different voltages 
(wave-lengths) as separation negatives are in colour 
photography. A composite colour micrograph is 
assembled instantaneously by projecting in register 
the electron micrographs on to a viewing screen 
through suitable colour filters, or by means of viewing 
devices such as the chromoeoope or ‘Kromskop’. 
Permanent colour composite electron micrographic 
prie can be made wrth a modification of the “Tri- 
chrome Carbro’ process. Colour transparencies are 
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Electron micrograph taken at 75 kV. 
1 practically mymble 


ph taken at 25 kV of same specimen 
, but external detall, such os flagella, 


made by photographing, serially and in register, the 
electron micrographs taken at the various voltages 
through appropriate colour filters on to the same 
frame of a colour photographie film. 

Satisfactory results can be obtained by using two 
voltages and two colours 

Shadow-casting techniques are very popular in 
electron microscopy ; they give & three-dimensional 
effect. The great defect of shadow casting i8 that only 
an outline of the organiam shows and no internal 
structure is apparent. The electron microscope is 
capable, however, of showing great depth of focus 
and mternal structure. A pseudo depth effect can 
be produced by careful choice of colours ; red stands 
out, blue is recessive. This, allied to true stereoscopic 
electron microscopy, should produce very satiafactory 
stereoscopic electron micrographs. 

We wish to thank Dr. F. T. Perkins and Dr. N. W. 
Preston, of the Department of Bacteriology. Univer- 
sity of Manchester, and Messrs. Metropolitan-Vioksra, 
Ltd., for their help. 


Fig. 1. 
Fig. 2. Electron 
up 


G. E. Donovan 
West Glamorgan Health Division, 
Swansea. 


E. STAFFORD 
Department of Education, 
University, Manchester. 
Oot. 29. 


1 Donovan, G. HL, Lanost, 1, 832 (1051). 
* Donovan, Q. H., and Jones, G., Proc, Roy. Soc. Med., 44, 816 (1961). 
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Internal detail shows up, but external detail 


as Fig.1. Internal detail shows 
shos up well 
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A Genetical System admitting of Two 
Stable Equilibria 


IT haa long been known that, in a population where 
different genotypes possess different selective advant- 
ages, it is possible for balanced polymorphiam to 
exist. That is to say, there is an equilibrium between 
the proportions of different genotypes which 18 stable 
under random mating with differential viability and 
fertility. I do not know, however, whother any case 
has been recognized in Nature, or discussed theorotic- 
ally, in which ıt is possible for two distinct non-trivial 
stable equilibria to exist. (A trivial equilibrium is an 
extreme case when, for example, some genes or gano- 

typea are unrepresented in the pop- 
; ulation, and is of little interest.) lt 


_ may therefore be of some theoretical 


value to construct a genetical sys- 
tem admitting of two distinct stablo 
states of balanoed polymorphiam. 

Analogy with electrical and mooh- 
anical oscillating systems suggests 
that the necessary degree of com- 
plexity may be achieved by a sye- 
tem composed of two ‘coupled’ 
sub-systems, possesamg sufficiently 
unlike properties. Now the random 
mating of the sexes can be 10- 
garded as an interaction botween 
two sub-populations. It is therefore 
natural to inquiro whothor a popu- 
lation m which the same genotypes 
have differant viabilities in the two 
sexea is one admitting of a multi- 
pheity of distinct equilibna. This 
expectation is verified. It is easy to 
spocfy a thooretical population 
involving three genotypes AA, da 
and aa with seloctive advantages 
different within and between saxes, 
which has throo oquilibria, of which 
two are stable and the third unstable. For cxample, 
with the scheme of viabilities : 


om 






> 





| AA 
Females | 


aa 


50 
216 





0 
Males 2°15 





we obtain three equilibria characterized as follows 
for gene ratios in the two sexes and for stability : 


Gene ratio (A . a) 





Equilibrium In femala | Inmales | Character 
stato | 
I 0582 | 0-339 Stable 
II 1 000 1-000 Unstable 
I 1718 2-951 Stable 








I will give elsewhere a brief discussion of systems 
of this type. It is shown that they may possess (a) no 
non-trivial equilibrium state; or (b) & unique non- 
trivial equilibrium which may or may not be stable ; 
or (c) three non-trivial equilibria, of which as many as 
two may be stable. the third being unstable. 

All the possibilrties relating to the caso of three 
equilibria, and the necessary conditions on tho 
viabilities, have not been exhaustively explored 
numerically, but their complete examination would 
present no great difficulty. The analysis suggosta 
that a necessary condition for the existence of three 
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equilibria is that, in at least one sex, at least one 
hom must be at an advantage relative to the 
neri Mew I$ suggests further that the difference 
In viability between homozygotes and the hoterorygote 
is required to be in opposite sanses in the two sexes. 
A. R. G. OWEN 


Origin and Development of Axillary Buds 
in Jute (Corchorus capsularis) 


BnawoHING characteristios of the vast majority 
of plants are not & desirable character in a flbro crop 
like jute. Some foreign varieties of Corohorus oap- 
sularts like Halmahera, Jap Red and Jap G, unlike 
the Indian varieties, do not usually branch, as the 
axillary buds are normally absent in the axils of 
the leaves. These varieties supply the gene for non- 
branching character to be incorporated in the high- 
yielding an varieties. Though the anatomy of 
normal jute plant has been investigated in detail 
by Kundu’, the organization of the shoot a 
in the non-branching plants requires study, to find 
whether the absence of axillary buds is merely due to 
dormancy or complete absence of bud meristem in 
the axils of leaves. Such a study will doubtless help 
in rigid selection for non-branching varieties. A 
co tive developmental anatomy of four varieties 
of Copihorus capsularts, D154 (a branching variety), 
Halmahere, Jap Red and Jap G (non-branching 
varieties), was taken up in order to get precise 
information about the nature of non-brenahing 
character. 

In the branching variety, D154, buds develop from 
& portion of apical meristem detached in the axils 
of pee during vacuolation and as described 
by Wardlaw in Matteuccia' and found in a great 
number of plantats (Fig. 1). Suah a detached meri- 
stem oan be seen as ‘shell rone” quite early, in the 
axil of the third leaf primordium. This zone enlarges 
by further divisions and emerges out in the axil of 





LS. of stem tip of D154 showtng two shell rones and a 
of axillary bud 

Fig. 2 L.B. of stem tip of Halmahera showing absenoe of shell 
z0nha 


8. 
An i. 


Fig. 1. 
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the sixth primordial leaf (Fig. 3). Ita further develop- 
ment and size are determined by time of sowing, 
spacing and other factors. In the aoe Ba 
varieties (Halmahera, Jap Red and Jap G) ' 
zone’, active or dormant, is completely &beent (Fig. 
2), except in some oases, where bu develop at 
irregular intervals and their development is similar 
to those in D154. Unless they are stimulated to 
grow by insect or &ooidental damage to the main 
apex, these few buds remain inoonspicuous and 
usually do not develop any further. me tips do 
not show axillary buds at all, but the possibility of 
development of buds at still earlier or later stages 
cannot be excluded. 

Exire-axill&ry buds develop irregularly in the 
three non-branching varieties, but more frequently in 
Halmahera, In the development of extre-axillary 
buds, & definite zone of detached meristem exists as 
usual from early stages. But some previousl 
vacuolated cells of the axis above the axil whi 
are in continuation with the detached meristem 
resume meristematic activity and are responsible for 
the development of bud proper (Fig. 4). In all these 
cases the development of vascular tissues in the 
bud is acropetal. The development of buds is possibly 
checked in the non-branching varieties by production 
of & sort of hetero&urin!, which is controlled by a 
single receasive gene; but its expreasion is not com- 
plete in these varieties, as is evident from the 
occasional production of buds. 

Details will be published elsewhere. 

B. 
N. 
Jute Agricultural Research Institute, 
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O. Kunpv 
8. Rao 


' Kundu, B. C, J. Ind. Bot, Soc., 81, 03 (1042). 
t Kundu, B. O., J. Roy. Astetie Sos. Bengal, 19, 27 (1044). 
* Wardlaw, N.B., 


Effect of the Percentage of Dry Matter 
in the Diet on the Dry-Matter Intake in 
Ruminants 

Iw the course of some experimenta with beef 
cattle, swedes and grass silage were fed, and it waa 
observed that the appetite of the cattle, in terms of 
daily intake of dry matter, appeared to be mversely 
o plea to the percentage of moisture in these 

ing-stuffs. 


In order to obtain further data on this point, two 
sheep were fed to appetite with grass silage containing 
22-66 per cent of matter, and & second pair of 


aheep received , from the same source, to which 
300 o.c. of water been added per kilogram of 
the original silage. The percentage of dry matter 


of this watered silage, as fed, was 16-85 per oent. 
All sheep were fed to appetite, and the average weight 
of silage eaten daily by each pair of sheep has been 
plotted on the accompanying grape together with 
the average daily -matter in ; 

it Gill Bo noted thes the seint of ihe daily intake 
of silage varied very little between the two gro 
of sheep, but there was & wide difference in the 
intake of dry matter, the figure being consistently 
higher for the aheep on the silage with a higher dry- 
matter percentage. 
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fatale (gm.) 
$8853 HD 


3100 





Dale te e a M 

Although the experimental period lasted for only 
three weeks, these resulta confirm that when rum- 
inanta are fed twioe daily on a diet consisting solely or 
mainly of succulent foods, the daily intake of dry 
matter is directly related to the percentage of dry 
matter in the diet. It follows that if rummante are 
fed solely or mainly on suoculent foods, maximum 
performance oan only be expected if the dry-matter 
peroen of the suoculent foods is maintained at a 
sufficiently high level to ensure that the dry-matter 
percentage in the diet as a whole does not fall below 
some critical figure—probably somewhere between 
20 and 25 per oent— but this point requires further 


investigation. 
A report of this and the experimenta leading 
up to it is in preparation for pam E. 
T. L. DODSWORTH 


W. H. McK. CAMPBELL 
North of Sootland College of Agriculture, 


RUNE Department, 
i College, Aberdeen. June 12. 


Chromosomes of the Indian Water Buffalo 
THE number of chromosomes of the water buffalo 
(Bubalus bubalis L.) ia a controversial issue (the 
names Bubalus bubalus L. and B. buffelus L. are 
synonyms of B. bubalis L.). Pchakadre! stated that 
it is 2n — 56. Makino’, on the contrary, reported 
the diploid number of chromosomes to be 48. In view 
of this di t, it was considered worth while 
to study the number of the Indian water buffalo. 
Testicular materials, obtained by castration from 
1-yr., 2j-yr. and 6-yr. old buffaloes of the Murrah 
breed, were fixed in Belling’s modification of 
Nawaschin mixture, sectioned at 15 in thickness 
and stained in iodine orystal violet after overnight 
premordanting in 1 per cent chromic acid. 


1 
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Examination revealed that the maternales taken 
from animals aged 24 yr. and 6 yr. were not suitable 
for spermatogonial chromosome count. A few good 
metaphase plates were, however, seen in these tissues. 
A large number of dividing cells were obtained in the 
material taken from the l-yr. old animal. The study 
of the togonial metaphase (Fig. 1) showed 
that the diploid number of chromosomes is 48. There 
are two types of chromosomes in respect of the posi- 
tion of the centromere: tho first comprises four 
pairs with median or submedian centromere, and the 
second twenty pairs of rod-shaped chromosomes with 
terminal or nearly terminal centromere. Among the 
first group, there are two pairs of J-shaped chromo- 
somes which are the longest in the complement. The 
pair next in aize is also J-shaped, but ite long arm 
is slightly amaller than that of the longest one, while 
the size of the short arm is the same ås that of the 
longest pair. The fourth pair is a V-shaped one with 

arms. Among the rod-shaped chromosomes, the 

-chromosome was found to be the longest and 
the Y seamed to be one of the smallest. Contrary 
to Makino, who observed that the X-chromosome 
was more deeply stained than others, no differential 
staining behaviour was noted in this chramosome. 
The number of chromosomes was also verified from 
the polar view of metaphase II, where there were 
24 chromosomes of different sizes (Fig. 2). Our 
observation is in agreement with that of Makino. 


e € 
* , °° 
o t e v 
Tr = 9 e e 
— R cf e e £e 
72204 xk 35 
i eo e 
i a) (2) 
Fg.1. B metaphase of Indian water buffalo 
showing = 48 ohromosomes, x 2,600 


Fig. & Second divinon metaphase plate (polar view). x 2,600 
This work was carried out at the Animal Genetics 
Section, Indian Veterinary Research Institute, Irat- 
nagar, while one of us (M. K. D.) was & member of 
ita staff. 
M. K. Dorr 
Department of Zoology, 
University of Delhi. Delhi 8. 
P. BEATTAOHARYA 
Animal Genetics Section, 
Indian Veterinary Research Institute. 
Ixatnagar. 
!Pohakadxze, G., O.R. Acad, Soi. URSS , S4. 704 (1099). 
1 Maktno, B., Owologia, 13, 247 (1044). 


Micro-forceps and Micro-scalpels: 


Bomm convenient glass miaro-foroeps are shown in 
Fig. 1. I are opened by their own resilience 
and ol by means of a tube fitting around 
them. In type I the reverse action is shown, closing 
being effected by resilience and opening by the 
force of a ball and rod. The two branches of the 
forceps are fixed in a tube of 1-5 mm. diamster, which 
is mounted on a de Fonbrune mi i ior. A 
second tube, enclosing the first tube, can be made to 
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slide around the branches of the forceps, operating 
it by means of & piston and a syringe. The olomng 
movemefit is smooth and can be controlled within the 
limıts of & few microns. The pointe remain exactly 
opposed. 

The pomta of type II are useful for holding very 
fragile objects. Type I can hold microscopical objeote 
of various kinds, mnoe the pointe can be modified to 
suit several purposes 

Six modifloations are shown in photograph III. 
The points shown are, respectively, in the form 
of: (1) strong pincers; (2) fine pincers ; (3) eyelets 
(Schouten type!, diameter 7 and 20 microns, for 
isolating mucro-orgamiame); (4) ball and oup -(de 
rade Pa ; (5) a tong-like gtruoture; and 

ipettes (one point is filled with fluid). 

Che following possible applications of these forcepa 
may be suggested : experiments on single fibres (for 
example, muscle, collagen, textile fibres) ; clamping 
capillaries, partly or completely; injecting two 
fluids in the same place; holding small quantities 
of different materials (for example, radioactive 
chemicals) ; mucro-diasection. 

Any one of the instruments illustrated can be 
made with the de Fonbrune microforge within & 
quarter of an hour. 

The miocro-scalpels shown in Fig. 2 are made 
essentially by piu glass rods. They have 
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cutting edges all round, the sharpness of which is 
generally sufficient to cut bacteria. 
J. Worst 
Mozartstreat l, 
Arnhem. 
Aug. 28. 5 
1Sehouten, B L, X. Wisssash und Mitr. Took, Bl, 421 (1034). 


3de Fonbrune, P., “Ter d ulation” 
ds $i hnique de Micromantp (Mamon et 


A Test for Montmorillonite 


IT has been shown that montmorillonite saturated 
with small ions, for example, lithium. is difficult to 
rehydrate after being dried at moderate tempera- 
tures'-?, This behaviour has been found to be confined 
to montmorillonite and forms the basis of a new test 
which enables the mineral to be easily distinguished 
from the other common montmorillonoids‘. 

The hysteresis observed on drying is due to æ 
decrease of the internal surface, which takes place in 
& random way and leads to the phanomenon of random 
inter-stratification in the re-solvated mineral. In 
oonsequenoe of this, the dried mineral also shows 
& marked decrease in exchange capacity due to the 
decreased rate of exchange of the interlamellar ions. 
The test may therefore take a number of forms, any 
of which may be used to identify montmorillonite. 

In practice, lithium montmorillonite has been 
found to show the greatest effect. If the sample is 
either in the form of oriented flakes or powders, 
satisfactory saturation with lithium ions may be 
obtained by three washings with 8 M lithium chloride, 
the excess salt being removed with warm 80 per cent 
alcohol. By means of this procedure the mineral 
Temains aggregated and the flakes retain their 
structure. 

Lithium montmorillonite treated with glycerol, 
after being dried at 100° C., shows a rational series 
of reflexions oo nding to d(001) of 17-7 KX. on 
X-ray analysis. If Jt ihe drying fa carried out at 200? C., 
& markedly decreased rate of uptake of glyoerol is 
obeerved and the X-ray diffraction pattern shows an 
irrational geries of reflexions that would be expected 
for a random mixture of spacings of 9:4 and 17-7 KX. 
in equal proportions’. Heating to 300° O. leads to a 
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rational series of reflexions corresponding to d(001) 
of 9:4 EX. 

Lithium montmorillonite dried at 200? C. shows & 
decreased exchange capacity to ammonium ions at 
pH 7, when compared with samples dried at 70? C. 
Wyomi bentonite showed a from 90 
m.equiv {100 gm. to 8 mequiv./100 gm. Differential 
thermal analysis on lithium montmorillonite dried at 
200^ C. and rehydrated at 50 per cent relative humid- 
ity showed that the endothermic peak between 100° 
and 200° C., due to sorbed water, was y de- 
creased when compared with samples dried* at 70° C. 

These of internal surface on drying at 
200° O. were not observed with authentic samples of 
beidellite (Black Jack Mine)*, saponite (Cathkin 
Hill)’, hectorite (California)* and two nontronites 
when saturated with lithium. It , therefore, 
that this decrease in internal surface takes place only 
when the mineral is dioctahedral and the charge in 
the silicate sheets is due predominantly to substitution 
in the octahedral layers. The test thus provides a 
useful method of distinguishing between the end mem- 
bers of the montmorillonite- beidellite series, whioh is 
a difficult procedure in the case of impure samples. 

Grateful acknowledgment is made to the British 
Museum (Natural History), Geological Survey, and 
the Fullers Earth Union, Ltd., for gifts of minerals. 

R. GagENEB-KELLY 
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Minimum Phosphate and Magnesium 
Requirements of Nitrifying Bacteria 

THE nutrient requirements of the autotrophic 
nitrifying bacteria are simple, but among the elementa 
which seem to be essential for them are phosphorus 
and magnesium. Boémeke reported that Ntirobacter 
would not grow in media from which either phos- 
phate or magnesium was omitted; and  Nsiro- 
somonas would not grow in medium with magnesium 
omitted. Wimmer! found that .phoephato was 
necessary for the growth of both organisms, but the 
minimum requirement was only 0:02 mgm. phos- 
phorus per litre for both Nitrobacter and Nitrosomonas. 

To find the minimum requirements of nitriflers for 
these two elementa, pure cultures were grown in 
5-ml. liquid medium in test-tubea covered with 
aluminium cape. The control medium contained 
M/1,000 phosphate and M/1,000 magnesium sulphate. 
A series of transfers was made on medie from which 
either the phosphate or the magnesium was omitted. 
The bacteria used were: a strain of Nitrosomonas 
europaea from Denmark? and a strain of Nitrobacter 
winogradskis from Ampthill, Bedst. A drop from & 
Pasteur pipette was used as the inoculum, so that 
the dilution at each transfer was about & hundred 
times. 

Phosphate. The Nitrosomonas survived no leas than 
eleven successive transfers on to medium with phos- 
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phate omitted ; but no special steps were taken to 
purify the medium from every trace of phosphate, 
80 a very amall amount (too small to give the usual 
drop reaction for phosphate) may have been present. 
In any event, the amount carried over in the inooulum 
was very small; after three tranafers, only a fraction 
of a microgram would be carried over. Ndtrobacter 
ceased to oxidize nitrite in the second transfer, but 
the bacteria survived, as transfers back on the control 
medium were normal. On the seoond transfer, the 
theoretical amount of phosphorus carried over in the 
inoculum would correspond to about 0:003 mgm. per 
litre. 

Magnesium. Both species continued to oxidize 
ammonia or nitrite up to the fourth successive trans- 
fer on to medium with magnesium omitted. By this 
transfer, the theoretical amount of magnesium carried 
over in the inoculum would be about 0.0002 mgm. 
per litre. Both species survived, as transfers back to 
control medium grew. 

JANB MEIKLEJOHN 
Rothamsted rimental Station, 
Harpenden, Herts. June 5. 
1 Bómeike, H.. Aro. Aftkroblol, 14, 03 (1949). 
1 Wimmer, Ge X. Hyg. 48, 135 (1004). 
* Jemen, H. L, Natre, 168, 974 (1960). 
^Mefklejohn, J., J. Gem, Miorobiol. (in the prom), 


Sir Jack Drummond, F.R.S. 

Tug nows of the tragic death of Bir Jack Drummond 
came aa & severe shock to his many friends in America. 
Only after the initial paralysing numbness associated. 
with the sporadic news flashes of his murder had worn 
off could the enormity of this crime be sppreciated. 
Although the loss to the scientific world has been 
great, a deep feeling of the personal loss of & friend 
has been experienced by many of us in Canada. 
Over the years Jack Drummond has made numerous 
Canadians his associates. His interest and hospitality 
was extended to many junior men of science, and all 
of us will remember the impect of his personality aa 
he blended the science of nutrition and the art of 
entertainment into a formula as palatable as his 
Englishman's food. Perhaps no one has done so 
much to help so many Canadian medical research 
students attain a balanced perspective of scientific 
life in England. To many of us the pleasure of 
informal evenings, and the charm of Drummond as 
a host, will remain as our most vivid memory of & 
man who was truly more than & great man of science. 


H. D. Branton 
Department of Nutrition, 
Ontario Agricultural College, 
Quelph. 


Department of Biochemistry, 
University of Toronto, 
Toronto. 
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iem maos of QU aes n 


Turner, Dr. A. J. * Fibres, Old and New, 865 
Turner, Mrs. Clara (Daniel, Dr. Vera, and) * 
Nucleation, um 


Dielectric Observattons of 
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Appolntment of Prof P M. S. Blackett to the University chair of phyucs 
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eodora M. terbech), 16508 
34 
University of Reading Retirement of Prof. C H. O'Donoghue from the 
Appointment of A Graham to the chair of zoology, 16 
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professor of 
fuel technology, 145 
Appointment PE H Gillespie as honorary lecturer in bacteriology, 
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Upton, D C. Appointed statistican, East Africa High Commission, 1003 
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tion Reactions, [025 

Valun, Dr J G Appointed a Research Fellow in machematical physics at 
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Venulet, | , and others : New Hydroxamic Acids as Antitubercular Agen, 


75 
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Vouk, Dr. Y. B, Stability of Lyophobic 762 

Vowles, Dr. D M. Behaviour of Ants and ermites, 642, 643 
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Electrical Engineers, [9 


INDEX 


Wallace, Sir William * Honorary. Fellowship of Heriot-Watt Collega, 
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Wardiaw, Prof C. W. - e Sugarcane, revicw, 640 
An Ersay on Morphogenesis, review, 943 
Morphogeness in Plants, review by Prof. Edmund W. Sinnott, 990 
Wardlaw, Prof W . The Advanan nt of Chemistry 394 
Wardrop, Dr. A B Formation of New Cell Walls in Cell Division, 329 
Wareng, Dr. P. F. : The University Training of a Bocanist, 772 
Warren, D R (Egerton, Sir Charles, and) Effect of Withdrawal-Race on 
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